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Energy Research Abstracts 


Purpose 

Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and pro- 
ceedings, books, patients, theses, and monographs origi- 
nated by the U.S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and re- 
search organizations. Foreign information is obtained 
through the International Energy Agency’s 14-nation En- 
ergy Technology Data Exchange, the International Atomic 
Energy Agency’s International Nuclear Information 
System, or nation-to-nation agreements. Please note 
that ERA coverage of nonreport literature is limited 
to that generated by Department of Energy activity. 


Scope 

ERAis comprehensive in its subject scope, encompass- 
ing DOE’s research, development, demonstration, and 
technological programs resulting from its broad charter 
for energy sources, supplies, safety, environmental 
impacts, and regulation. 


The citations presented in ERA are available for on-line 
searching as records within the Energy Data Base. The 
current-year records are available on the Integrated 


Technical Information System (ITIS). The entire data 
base is available through commercial on-line vendors. 


Availability 

DOE and DOE contractors who have OSTI deposit 
accounts can obtain ERA (regular issues and annual 
indexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: in- 
formation Services. For further information, call (615)576- 
8401, FTS 626-8401. ERAis also available at authorized 
GPO Depository Libraries. (List is provided on the inside 
back cover.) 


ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D.C. 20402. The 
subscription rate for 24 semimonthly issues is $184.00 
for domestic subscribers and $230.00 for foreign sub- 
scribers. A single issue costs $27.00, domestic, or $33.75, 
foreign. Cumulative indexes are available from the Su- 
perintendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402. 


Managing Editor, Audrey B. Smith 
Technical Editor, M. Catherine Grissom 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided to 
the Office of Scientific and Technicai information (OSTI) through exchange agreements with foreign sources and 


through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) was 
established by the International Energy Agency to pro- 
mote cooperation among members in conducting ap- 
propriate energy-related research and development pro- 
grams through the development of a formal central 
information sharing system. In accomplishing the objec- 
tives of the ETDE, members select, abstract, and index 
relevant research information published in their coun- 
tries in accordance with Exchange standards. OSTI 
serves as the central receiving and processing center for 
this information, which it then disseminates to national 
centers in the participating countries. The following 
countries are currently members of the ETDE: 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


Canada 
Denmark 
Finland 
France 


The International Nuclear Information System (INIS) 
was established to promote the exchange of information 
on nuclear science and technology. Its operation is simi- 
lar to that of the ETDE, with the INIS Secretariat being 
located in Vienna, Austria. Currently, 75 countries and 14 
international organizations are members of INIS. OSTI 
serves as the INIS national center for the United States. 


In the exercise of its rights and responsibilities under the 
agreements to which it is a party, the Office of Scientific 
and Technical Information both receives information 
from the above sources and submits U.S.-produced in- 
formation to them. In addition to materials generated by 
the Department of Energy, this U.S.-produced informa- 
tion is gathered from other government agencies as well 
as under contract with private information processing 
companies. All input is computer processed and entered 
into a data base for on-line retrieval. The data base 
serves as well for the production of numerous OST] pub- 
lications. 





How To Read A Citation 


The coverage of literature in this publication includes several Sample Citations 
document types, ranging from technical reports to journal articles 


to books. The principal data elements included in these citations 
siiltaies Report 


. Abstract number within volume. 1849 (DOE/ER/40438-T1) [Development of a hydrogen and 
. Report number identification for report-type literature. @) deuterium polarized gas target for application in storage rings]: 
. Title and subtitle (non-English title may appear in Progress report. Haeberli, W. Phys. Vi*collaboration. Wisconsin ( ; 
parentheses, if applicable). F Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored b¥<(15) 
. Author(s). First 10 names in the data record are printed, DOE Energy Research. DOE Contract FG02-88ER40438. Order (6) 
then “et al.” is listed. (19) Number DE§9007246. Available from NTIS, PC AQ3/MF A01 - (16) 
OSTI; GPO Dep. 


This paper briefly discusses the Wisconsin test facility for storage 
cells; results of target tests; the new UHV... 


. Author affiliation. Only first one is listed, in parentheses 
after author(s) to which it applies. 
. Collaboration, if present. 


. Corporate author(s) identifying corporation responsible ; 
Report Analytic 
for document. 


. Patent assignee and number for citations of patent 18500 (INIS-SU—69, pp. Mme Transition energies in Ne- | ) 


documents or applications. SSE ; like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. (12) 
. Journal title, volume, and issue for citations of journal (0) Fizicheskij Inst. 1988. (In Russian). In Experimental and theoretical 
articles. physics. Collection. Order Number DE89780060. Available from a) 
. Date of publication. If not known, a processing date is (US Sales Only), PC AO3/MF A01; INIS. 
in brackets. Kratkie Soobshcheniya po Fizike.; no. 6. 
. Number of pages or page range. SILVER lONS/energy-level transitions; XENON lONS/energy- 
. Language of document if non-English. level transitions; CORRELATIONS; D STATES; E STATES:..: 
. Monograph title if citation is an analytic (part, chapter, 
or paper) of a larger monograph. Journal Article 
. Publisher's name and location for documents pub- 
lished by a corporate or commercial source. 19055 A theoretical and experimental investigation of long- 
. Sponsoring organization. pulse, electron-beam-produced rare gas plasmas. Brake, M.L.; 
. Contract or grant number. Repetti, T.E. (Energy Beam Interaction Lab. of the Dept. of nds (5) 
. Secondary identifying number; may be a conference Engineering, Univ. of Michigan, Ann Arbor, MI (US)). /EEE (Institute 
number. () of Electrical and Electronics Engineers) Transactions on Plasma 
. Conference title, location, and date, if applicable. Science (USA), 16(5): 581-589 (Oct 1988). (CONF-881020-: Sympo- w 
. Order number. The “DE” order number may be used for sium on radiation physics, Sao Paulo, Brazil, October 3, 1988). 
ordering from NTIS or OSTI, as appropriate. The “TI” (22)—> Visible emission spectroscopy (380-650 nm) has been performed 
prefix is valid only at OSTI. on intense, electron beam (1 kA, 300 ns, 300 kV) produced Ar, Kr.... 
. Sources of availability from which a copy of the docu- 
ment may be obtained; usually appear as abbreviations. 


(See information on following page:) 18045 Polarization of fast particle beams by collisional 
. Drop note or explanatory statement. 


pumping. Stearns, J.W. To Dept. of Energy, Washington, DC. USA 

——— . Patent 4,724,117. 9 Feb 1988. Filed date 19 Oct 1984. vp. Available 

. Subject descriptors. Listed only if no abstract or only a Oo Trademark Office, Box 9, Washington, DC 20232. 

brief statement is included. A method for polarizing a fast beam of particles by collisional 
pumping, comprising the steps of generating a beam... 


Patent 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanumeric 
identifier at the beginning of a citation, is available from 
the sources listed in the citation (see example of element 
20 on page iii). Often the sources are listed as abbrevia- 
tions. Corresponding addresses are provided at right 
from which documents with these abbreviations may be 
ordered. When "OSTI" is given, DOE and DOE contrac- 
tors may order these documents from OSTI. (How- 
ever, check with your library or information organization 
which may require that orders go through them to OSTI.) 
The public should order from NTIS or from one of the 
other agencies listed in the citation. To expedite process- 
ing, an order form is provided in the back of this publica- 
tion. NOTE: The order numbers provide quicker access 
for report ordering. Use the order number where pos- 
sible. 


TO OBTAIN NON-REPORT LITERATURE 


Non-report literature generally is available from the 
commercial publisher or corporation listed in the citation. 
These documents may also be available for loan from 
local libraries. First, check with the local library. Other 
sources of information are: 


Journal articles Chemical Abstracts Service Source Index 
(CASS) tells which libraries, both U.S. and foreign, contain a 
journal and the available years. Ulrich’s International Periodi- 
cals Directory contains information on the journal and its 
publisher. For librarians, another source of information is On- 
Line Computer Library Center (OCLC), for interlibrary loans. 


Books, conferences, and monographs The source for these 
publications is the publisher or the originating society, organi- 
zation, or institution. DOE-supported conferences and individ- 
ual papers reporting DOE-supported research may be avail- 
able as reports from OSTI. 


Foreign material The Linda Hall Library is an excellent source 
of foreign materials. For translations of foreign language mate- 
rial, contact the Library of Congress National Translation Center. 
For material difficult to locate, check with the British Library 
Document Supply Centre. 


iv 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


On-Line Computer Library Center 
6565 Frantz Road 

Dublin, OH 43107-0702 
614-764-6000 


Linda Hall Library 
5109 Cherry Street 
Kansas City, MO 64110 
816-363-4600 


Library of Congress 
National Translation Center 
Washington, D.C. 20540 
202-707-0100 


British Library Document 
Supply Centre 

Boston Spa, Weatherby 

West Yorkshire 

LS23 7BQ 

United Kingdom 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions of 


entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution responsible 
for the issuance of the document is listed in this index. 
The entries are arranged alphabetically and provide the 
title and citation number of the reference. For example, 
the listing for the "Report" sample citation would appear 
as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and citation 
number; for secondary and other names, a cross-refer- 
ence is given to the primary author name where the full 
index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned to 
each record by indexing professionals. A secondary or 
qualifier term is used where necessary to describe mate- 
rials, objects, and processes. Document titles may be 
enhanced with additional informative phrases where 
necessary. An excerpt from this index appears at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alphanumeri- 
cal identifier of the report. Patent documents and confer- 
ences are included for convenience. Each entry lists the 
citation number, the source of availability of the docu- 
ment, an indicator of presence at a GPO depository 
library, order number, and distribution category. A typical 
entry is: 


DOE/ER/40438-— 


T1 15:18494 NTIS, PC A03/MF A01 - OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
= report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 
15:17641 DOE/ER/60664—1 


E 1.99: DE89007246 MF-411 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the data base records.* The following list includes all of the 39 first- 
level and the 308 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL, LIGNITE, AND PEAT 30 Properties and Composition 08 HYDROGEN 


03 
04 
05 
06 
08 
09 
10 


20 
30 


40 
50 


60 
70 


02 


03 
04 
05 
06 
07 


08 
09 
10 
20 


30 
50 


02 
03 


04 
05 
06 


07 
08 
10 
20 


Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 
Reserves, Geology, and 
Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 


40 
04 
02 


03 
04 


05 
06 
07 
08 


09 
10 
20 
30 


40 


05 
01 


04 
05 
07 


08 
09 


10 
20 
30 
40 
50 
60 
07 
01 
02 
03 
04 


05 


Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and Proper- 
ties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical lsotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 


01 
02 


04 


05 
07 
08 
09 
10 
20 
30 


09 
07 
08 
09 
10 
20 
30 


40 


50 
60 
70 
80 
90 


10 
02 
03 
04 
05 


06 
07 


08 
09 
10 
20 


13 
01 
02 


03 


Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation ard Regulations 

Waste Management 

Products and By-Products 


SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 

Resources and Availability 

Site Geology and Meteo- 
rology 

Plant Design and Operation 


“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's 
data systems. Categories and definitions for the complete set of six-digit numbers are given in DOE/TIC-4584, Energy Data Base: Subject 
Categories and Scope. 


vi 





Legislation and Regulations 
Economic, Industrial, and 

Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 

Resources and Availability 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Solar Energy Conversion 

Photovoltaic Power Systems 

Solar Thermal Power Systems 

Ocean Energy Systems 

Solar Thermal Utilization 

Solar Collectors and Concen- 
trators 

Heat Storage 

Health and Safety 

Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 
Geothermal Data and Theory 
Health and Safety 
Waste Management 


TIDAL AND WAVE POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 


Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER PLANTS 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreéding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, Nonbreeding, 
Graphite Moderated 

Power Reactors, Nonbreeding, 
Otherwise Moderated or Un- 
moderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, and Experi- 
mental Reactors 


Plutonium and Isotope 
Production Reactors 

Propulsion Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and Distribu- 
tion 

Power Transmission Lines and 
Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industriai, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and Com- 
mercialization 

Nuclear Energy 

Transport and Storage 

Heat Utilization 

Conservation 

Supply, Demand, and Fore- 
casting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


DIRECT ENERGY CONVER- 
SION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND UTILI- 

ZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and Community 
Systems 

Education and Public Rela- 
tions 


ADVANCED PROPULSION 
SYSTEMS 

Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
Metals and Alloys 





Ceramics, Cermets, and 
Refractories 
Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, 
and High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Fiow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron Devices 
and Circuits 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 
Radiation Effects on Instru- 
ment Components, Instru- 
ments, or Electronic 
Systems 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and Meteorologi- 
cal Instrumentation 
Miscellaneous Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NA- 

TIONAL DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 

Strategic Defense Initiative 

Chemical and Biological 


ENVIRONMENTAL SCI- 

ENCES 

Environmental Sciences, 
Atmospheric 

Envirenmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 


PHYSICS | 
Astrophysics and Cosmology 


02 
03 


04 
50 
51 
52 
53 
54 
65 


10 
11 


Atmospheric Physics 

Atomic, Molecular, and 
Chemical Physics 

Fluid Physics 

High Energy Physics 

Particle Interactions and 
Properties—Experimental 

Particle Interactions and 
Properties—Theoretical 

Particle Invariance Principles 
and Symmetries 

Field Theory 


PHYSICS Il 
Nuclear Physics 
Experimental Techniques 


12-20 Nuclear Properties and 


30 
40 


50 
60 
61 
70 


70 
01 
02 


99 


01 
02 
03 
04 


Reactions 

Nuclear Theory 

Radiation and Shielding 
Physics 

Medical Physics 

Condensed Matter Physics 

Superconductivity 

Theoretical and Mathematical 
Physics 


FUSION ENERGY 

Plasma Research 

Fusion Power Plant 
Technology 


GENERAL AND MISCELLA- 
NEOUS 

Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 


PERSONAL AUTHOR INDEX 


SUBJECT INDEX 


CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 





Alphabetical Listing of Categories 


ADVANCED PROPULSION 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND PEAT 

DIRECT ENERGY CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZA- 
TION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 

ENGINEERING 


54 
20 


70 


ENVIRONMENTAL SCIENCES 

FOSSIL-FUELED POWER 
PLANTS 

FUSION ENERGY 

GENERAL AND MISCELLANE- 
OUS 

GEOSCIENCES 

GEOTHERMAL ENERGY 

HEALTH AND SAFETY 

HYDRO ENERGY 

HYDROGEN 

INSTRUMENTATION 

ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 

MATERIALS 

MILITARY TECHNOLOGY, 
WEAPONRY, AND NATIONAL 
DEFENSE 


NATURAL GAS 

NUCLEAR FUELS 

NUCLEAR POWER PLANTS 

NUCLEAR REACTOR TECHNOL- 
OGY 

OIL SHALES AND TAR SANDS 

PARTICLE ACCELERATORS 

PETROLEUM 

PHYSICS | 

PHYSICS Il 

POWER TRANSMISSION AND 
DISTRIBUTION 

SOLAR ENERGY 

SYNTHETIC FUELS 

TIDAL AND WAVE POWER 

WIND ENERGY 
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12174 (CMRC-—8559-1) Numerical analysis of process yield 
losses. Mcintosh, P.S. Coal Mining Research Co., Devon, AB 
(Canada). Preparation Div. Sep 1987. 24p. Available from Coal 
Mining Research Company, Devon, AB (Canada). Preparation Div. 

Coal pliant designers include a ‘fudge’ factor to account for feed 
fluctuation, but plant operators find that feed fluctuates more than 
designers account for, and therefore yields are reduced. This re- 
port outlines a model for using fractals to expand a Brownian 
model to explain fluctuations in coal preparation plant yields. Frac- 
tals and feed fluctuations are both defined and explained. This 
volume is an introduction to Volume 2 which analyses data from 
actual coal preparation plants. 7 refs., 9 figs., 2 tabs. 


12175 (DOE/MC/10637-2761, pp. 23, Paper 4.2) Beneficia- 
tlon of low-rank coals. Potas, T.A.; Malterer, T.J.; DeWall, R.A.; 
Anderson, C.M. North Dakota Univ., Grand Forks, ND (USA). 
Energy and Mineral Research Center. [1989]. In Low-rank coal re- 
search. Quarterly Report, January 1989-March 1989. Order 
Number DE90003995. Available from NTIS, PC A99/MF A01. 

The overall objectives of the Low-Rank Coal Beneficiation project 
are to study methods of reducing the inorganic content and in- 
creasing the heating value of low-rank coal (LRC) to produce high 
quality dry products and/or coal/water fuels (CWF). The University 
of North Dakota Energy and Mineral Research Center has demon- 
strated that high-energy-content dry or slurry fuels can be 
produced from lignite and subbituminous coal using the hot-water 
drying process (HWD) and that low-ash, coal-based fuel can be 
produced using a combination of physical and chemical cleaning. 
By integrating the coal cleaning technology with the hot water dry- 
ing process, a clean, energy-dense coal product suitable for clean 
solid or CWF product preparation, can be produced from low-cost, 
highly reactive and abundant LRC feedstocks. A series of tasks will 
be performed to develop bench-scale and pilot-scale methods to 
produce fuels for advanced combustion systems including turbines, 
diesel engines and small-scale combustors. 


12176 (DOE/PC/88861—T17, pp. 17-29) Mechanistic study of 
chlorine removal from coal by high-temperature leaching. 
Chen, H.L.; Muchmore, C.B. Southern Illinois Univ., Carbondale, IL 
(USA). Coal Extraction and Utilization Research Center. 1988. In 
High-sulfur coal research at the SIUC (Southem Illinois University 
at Carbondale) Coal Technology Laboratory. Quarterly progress re- 
port, January 1, 1988-March 31, 1988. Order Number 
DE90000053. Available from NTIS, PC AO6/MF A01. 

The objectives of this research are to: (1) continue the experi- 
mental investigation of removal of chlorine from coal using 
high-temperature leaching techniques, (2) understand the mecha- 
nisms involved in the leaching cf chlorine from coal, and (3) 
develop a mathematical model which can be used to correlate the 
data and to describe the performance of the process. During this 
quarter, a centrifuge filtration technique has been developed to de- 
termine water penetration of different coals. Chlorine by heating 
was studied by determining the chlorine loss that occurs when coal 
is heated at 300°C with a flow of nitrogen. Removals ranged from 
62.4 to 73.7% for the four coals studied. It appears that an inverse 
relation exists between the chlorine removal attained by heating 
and that resulting from hot water leaching. Further development of 
this technique should provide further information on the chlorine 
distribution in coals. 


12177 (DOE/PC/88861—-T17, pp. 31-35) Coal flotation and 
flocculation in the presence of humic acids. Lalvani, S.B. 
Southern Illinois Univ., Carbondale, IL (USA). Coal Extraction and 
Utilization Research Center. 1988. In High-sulfur coal research at 


the SIUC (Southem Illinois University at Carbondale) Coal Technol- 
ogy Laboratory. Quarterly progress report, January 1, 1988—March 
31, 1988. Order Number DE90000053. Available from NTIS, PC 
AO6/MF A01. 

This research is an experimental investigation of a physical coal 
cleaning method employing coal flotation depression and floccula- 
tion due to the addition of humic acids. The author's analysis 
suggests that humic acids could provide a viable and inexpensive 
route for physical coal cleaning and preparation. The principle of 
coal cleaning using humic acid is as follows. Humic acid is an an- 
ionic polyelectrolyte which possesses a high density of carboxyl 
groups. The mechanism of coal depression involves the selective 
adsorption of humic acid on the hydrophobic coal through hy- 
drophobic bonding. Pyrite and ash are hydrophilic in oa and 
will be separated from the carbonaceous part of the coal, thus re- 
sulting in a cleaner coal. Humic acid will also be used to aggregate 
coal particles. It is anticipated that the bonding mechanism could 
involve hydrogen bonding via the carboxyl group and the formation 
of salt links. In the first quarter of the research phase, the following 
tasks were accomplished: (1) construction and successful testing 
of a flotation column; (2) establishment of experimental procedure 
for coal flotation; (3) acquisition and successful testing of a zeta 
meter; and (4) initiation of a search to hire a Research Associate 
for the project. 


12178 (DOE/PC/88861-T17, pp. 51-74) Coalwater interac- 
tions and preperation of dewatered ultrafine clean coal. 
Malhotra, V.M.; Zitter, R.N. Southern Illinois Univ., Carbondale, IL 
(USA). Coal Extraction and Utilization Research Center. 1988. in 
High-sulfur coal research at the SIUC (Southem lilinois University 
at Carbondale) Coal Technology Laboratory. Quarterly progress re- 
port, January 1, 1988March 31, 1988. Order Number 
DE90000053. Available from NTIS, PC AO6/MF A01. 

The objective of this project is to understand the mechanisms re- 
sponsible for coal-water interactions, the desorption kinetics of 
water from coal, and the development of a dewatering technique 
based on heavy crude oil treatment. In the first quarter, the isother- 
mal desorption measurements were undertaken on a lignite coal 
with the help of the in-situ FTIR technique in order to determine 
the types of water in coal and their desorption kinetics. The 
isothermal measurements (0 < t < 65 min) at 323K, 348K, 373K, 
398K, and 423K suggest the presence of four distinct types of wa- 
ter in this coal. Two types of water are influenced by the surface of 
coal, while the third is present as bulk water, and the fourth is 
trapped water vapor in the coal pores. 


12179 (DOE/PC/88861-T17, pp. 75-82) Electro-osmotically 
enhanced dewatering/deliquoring of fine coal. Sami, S.; Davis, 
P.K.; Smith, J.G. Southern Illinois Univ., Carbondale, IL (USA). 
Coal Extraction and Utilization Research Center. 1988. In High- 
sulfur coal research at the SIUC (Souther Illinois University at 
Carbondale) Coal Technology Laboratory. Quarterly progress re- 
port, January 1, 1988-March 31, 1988. Order Number 
DE90000053. Available from NTIS, PC AO6/MF A01. 

Static test cells have been designed and built to investigate the 
effectiveness of electro-osmosis on dewatering of fine and ultrafine 
coal. A resistivity cell has also been designed and constructed for 
the purpose of determining the resistivity of a given coal-water mix- 
ture. Samples from three different coals (Illinois No. 2, Illinois No. 5 
(80%) + Illinois No. 6 (20%), and Illinois No. 6) have been obtained 
from the Illinois Basin Coal Sample Program (IBCSP). A literature 
search is being conducted and will continue during the whole con- 
tract period. Final work is underway to render operational the 
Jet-O-Mizer air grinder and the associated Microtrac particle size 
analyzer. The delivery of a circulator to be used in conjunction with 
the Microtrac analyzer for the analysis of small samples is ex- 
pected momentarily. At the present, the coal is ball-milled and dry 
sieved. The crushed coal is eventually separated into two size 
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ranges (—200 x 325 mesh for fine coal, and —325 mesh x 0 for 
ultrafine coal). 


12180 (DOE/PC/88861-T17, pp. 97-106) Beneficiated fine 
particle coal as a source of energy in small-user applications. 
Rajan, S. Southern Illinois Univ., Carbondale, IL (USA). Coal Ex- 
traction and Utilization Research Center. 1988. In High-sulfur coal 
research at the SIUC (Southem lilinois University at Carbondale) 
Coal Technology Laboratory. Quarterly progress report, January 1, 
1988—-March 31, 1988. Order Number DE90000053. Available 
from NTIS, PC AO6/MF A01. 

With the aim of developing an advanced design pulse combustor 
for small-scale applications suitable for burning micronized coal 
and CWM fuels, a 150,000 Btu/hr pulsating combustion test rig has 
been fabricated and instrumented. During this quarter, the mi- 
cronized coal feed system has been evaluated and used to supply 
beneficiated micronized coal to the pulse combustor. The pulse 
combustor has been operated on beneficiated micronized coal 
without any auxiliary fuel. The effect of equivalence ratio on pulse 
combustor efficiency and emissions has been investigated, and 
combustion efficiencies on the order of 94% have been measured. 


12181 (ECN-223) Mineral matter transformations in com- 
bustion of size-reduced coal. Ten Brink, H.M.; Hoornstra, J.; 
Heere, P.G.T.; Plomp, A.; Hamburg,. Netherlands Energy Re- 
search Foundation, Petten (Netherlands). Sep 1989. 82p. 
(MMT-2). Order Number DE90737986. Available from NTIS (US 
Sales Only), PC AO5/MF A01. 

The background for this study are the plans for finer milling ofcoal 
at the power stations in the Netherlands. The aim of this finermilling 
is to improve carbon burnout and thus to limit the levels ofresidual 
carbon in (fly) ash to levels which are acceptable for the ashto be 
utilized in the building industry. At the same time it isexpected that 
finer milling of coal results into a finer ash whichimproves the qual- 
ity of the fly ash/concrete. An experimental study ispresented about 
the effect of finer milling on the fate of thenon-combustible mineral 
matter in pulverized coal combustion. Adetailed description of the 
combustion facility, diagnosis techniques,sampling and particle be- 
havior in the reactor is given. 12 figs., 39refs., 6 tabs., 3 apps. 


12182 (ERP/CRL-87-79(TR)) Pllot-scale study on Batac jig 
washing of Bryan Mountain coal - Crows Nest resources. Job 
No. 24370. Mikhail, M.W.; Parsons, |.S.; Humeniuk, O.E. Canada 
Centre for Mineral and Energy Technology, Edmonton, AB 
(Canada). Coal Research Labs. Aug 1987. 44p. Available from 
Canada Centre for Mineral and Energy Technology, Edmonton, AB 
(Canada). Coal Research Labs. 

Thermal coal from Bryan Mountain was used in tests of a pilot 
plant Batac jig. The study’s objective was to obtain test data on 
washing to produce clean coal, and thereby, reduce risks when 
modifying or designing plants. The Batac jig is commonly used in 
Germany. However, Canadian coals are not as easy to wash as 
German coals and greater understanding of the process would 
benefit industry in Canada. 


12183 (ERP/CRL-87-83(TR)) Pliot-scale study on Batac Jig 
washing of Kipp mine coal - Petro-Canada. Mikhail, M.W.; Par- 
sons, |.S.; Humeniuk, O.E. Canada Centre for Mineral and Energy 
Technology, Edmonton, AB (Canada). Fuel Processing Lab. Aug 
1987. 48p. Available from Canada Centre for Mineral and Energy 
Technology, Edmonton, AB (Canada). Fuel Processing Lab. 

Petro-Canada provided Kipp mine thermal coal for evaluation at 
a Batac jig pilot plant. The coal characteristics were evaluated and 
recovery performance was predicted. The processing of the coal 
included feed preparation, two cleaning circuits, dewatering and 
water treatment. Test results showed average thermal recovery of 
84.56% which was compared to the performance of systems other 
than the Batac jig. An outline of a flowsheet is proposed based on 
the coal characteristics and pilot plant testing. 4 refs., 18 figs., 21 
tabs. 


12184 Effect of coal cleaning on the combustion environ- 
ment - materials interaction. Natesan, K. (Argonne National Lab., 
Argonne, IL (US)); Holve, D.J. Journal of Materials Engineering 
(USA), 10(2): 133-142 (1988). DOE Contract W-31-109-ENG-38. 
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Cleaning of coals by physical and chemical methods and mi- 
cronizing is considered to improve the combustion efficiency and 
increase the heating value of coal. From the component materials 
viewpoint, the environment established by combustion of cleaned 
coal and its interactions with materials are of interest. For this pur- 
pose, several modes of materials degradation such as deposition/ 
fouling, corrosion, and erosion relevant to coal fired systems are 
discussed, and the influences of physical and chemical properties 
of coal and mineral matter on the degradation mechanisms are 
presented. Combustion characteristics of cleaned coals are exam- 
ined, and their effects on fly ash formation, deposition processes, 
alkali and sulfur attack of materials, and erosive wear of materials 
are analyzed. 
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Refer also to citation(s) 12174, 12176, 12321, 12322, 12323, 
12330, 12388, 12389, 12401, 12514, 13016, 13230, 13231, 13232, 
13240, 13241, 13242, 13712, 14161, 14240 


12185 (BNL-43569) HYDROCARB-M™ process for con- 
version of coals to a carbormmethano! liquid fuel 
(CARBOLINE-M™). Steinberg, M.; Grohse, E.W. Brookhaven Na- 
tional Lab., Upton, NY (USA). Jan 1989. 9p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC02-76CH00016. Order Num- 
ber DE90005186. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This paper describes a highly valuable fuel that can be produced 
from a sub-bituminous coal by a modification of the basic 
HYDROCARBS" Process in an economically competitive manner. 
The valuable liquid fuel is a carbon black mixed with methanol in a 
proportion approximating 60% C and 40% CH30H which has a 
heating value approximating of 120,000 Btu/gal or about equal to 
an automotive fuel. This mix of sub-micron carbon black with 
methanol has been produced and been found to be stable for long 
periods of time. We call this mix CARBOLINE-M™. This fuel should 
be useful in conventional combustors and in turbines and in internal 
combustion engines. The mix combines the properties of a volatile 
non-polluting methanol! with the high energy density and high sur- 
face area of ash-free and sulfur-free carbon black. 2 refs., 3 figs. 


12186 (CANWEC-CE-02838, pp. 22) Solar hydrogen pro- 
duction from water and coai: An engineering and economic 
assessment: Report 4.3.18. . Baykard, S.Z. (Scientific and Tech- 
nical Research Council, Kocaeli (Turkey)); Bilgen, E. Canadian 
National Committee, World Energy Conference, Ottawa, ON 
(Canada). 1989. (CONF-890901—: 14. world energy conference, 
Montreal (Canada), 17-22 Sep 1989; CE-02838). In Energy for to- 
morrow. Division 4: Energy and technology: Session 4.3a: Nuclear 
energy [and] session 4.3b: Energy systems and renewables. 
Available from Canadian National Committee World Energy Confer- 
ence, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. 
Prices: $125.00 CAN. 

A critical assessment is presented for hydrogen production at 
10® GJ annual capacity by water electrolysis using photovoltaic 
and solar thermoelectricity systems; solar water thermolysis, solar 
and hybrid coal gasification and thermochemical processes using 
solar thermal energy. Nine methods are studied and rated in terms 
of performance and economics using a common set of technical 
and financial assumptions. Solar coal gasification, water electroly- 
sis with solar thermoelectricity and hybrid thermochemical schemes 
are found to be more efficient and relatively more economical. For 
the cases considered in this study, the thermodynamic efficiency 
determined by the first law approach varies in a range of 4.1% - 
90%. The cost of hydrogen production is observed to be directly 
proportional to the cost of solar energy utilization, which is closely 
related to the cost of solar components. Assuming 10% interest, 
5% inflation, 10% discount and 15% capital charge rates, when 
solar thermal facilities are used, the overall range of hydrogen pro- 
duction cost is expected to decrease from 134.3. - 20.6 $/GJ to 
94.8 - 20.2 $/GJ with respect to a decrease from $97/m* to $20/m? 
in reflector costs only. In the same context, the decrease in hydro- 
gen cost is from 96.2 -16.2 $/GJ to 67.9 - 15.9 $/GJ for a 5% 
decrease in the capital charge rate, the effect of which is more pro- 
nounced on the capital-intensive methods. When photovoltaic 





energy is used, the cost of hydrogen is predicted to decrease from 
$135/GJ to $60/GJ corresponding to a decrease expected in the 
installed cost of photovoltaic generators from $3 to $1/KkW 11 refs., 
15 figs., 10 tabs. (capacity). 


12187 (CRIE-W-87044) Development of moving bed desul- 
furization method. Characteristics of ion and 
powdering of the sorbent. Akiyoshi, Hisashi; Nakayama, Toshio; 
Shirai, Yuzo; Kobayashi, Makoto; Watanabe, Masatoshi; Tanaka, 
Takashi; Suehiro, Mitsugu; Seto, Toru. Central Research Inst. of 
Electric Power Industry, Tokyo (Japan). Jul 1988. 19p. (in Japan- 
ese). Order Number DE89782292. Available from NTIS (US Sales 
Only), PC AO3/MF A0O1. 

It is necessary to early develop a desulfurization-dry process, 
which is more effective in thermal efficiency than a conventional 
desulfurization-wet process, to establish technically a integrated 
coal gasification combined cycle power generation system. A tech- 
nology of moving bed desulfurization, which is one of the 
desulfurization-dry processes and is expected a merit for the com- 
pactness of equipment and quick response of the load change in 
comparison with a fixed bed desulfurization, is being research and 
developed. This paper described regeneration characteristics and 
powdering of sorbent by recycle process. in this type, the sorbent 
is regenerable iron oxide and used on cycle system (desulfurization 
and regeneration), and it is important to be regenerated suitably af- 
ter desulfurization. As a result, the followings were founded: 
amount of consumed O2 moles at regeneration was constant for 
effect of inlet D2 concentration and supplied O2 volume, and it was 
decided by amount of inlet hydrogen sulfide at desulfurization; 
amount of produced SO2 moles at regeneration tended to increase 
with decrease of gas volume; powdering rate of sorbent was about 
from 7 to 9% without any effect of rotary feeder loads. 8 refs., 6 
figs., 5 tabs. 


12188 (CRIE-W-—87045) Long term reliability of desulfuriza- 
tion sorbent for hot coal gas desulfurization (Part 2). Residual 
sultur influence. Shira, Yuzo; Kobayashi, Makoto; Nakayama, 
Toshio; Akiyosh, Hisashi; Tanaka, Takashi. Central Research Inst. 
of Electric Power Industry, Tokyo (Japan). Jul 1988. 29p. (in 
Japanese). Order Number DE89782289. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

Developing a hot gas clean-up technique is necessary to achieve 
an integrated coal gasification combined cycle power generation 
system of high thermal efficiency. As a high temperature desulfur- 
ization technique, a desulfurization process of honeycomb type 
fixed bed using iron oxide honeycomb sorbent is being research 
and developed. In this paper, the relation between H2S absorption 
capacities at desulfurization and residual sulfur at regeneration of 
iron oxide sorbent was investigated. The following results were ob- 
tained: it was estimated that the residual sulfur at regeneration 
leads the decrease of H2S absorption capacities, because this 
sulfur remains as iron sulfide deoxidized by gasified coal and con- 
sequently reduces total amount of iron contents which absorb H2S 
in the sorbent; the value of residual sulfur after regeneration in- 
creased and H2S absorption capacities decreased in the early 
desulfurization-regeneration cycles, but these values became con- 
stant and stable to keep H2S absorption capacities according with 
the increase of cycling number; the decrease of H2S absorption 
capacities in the early cycles was not due to the increase of the 
residual sulfur, and depends on an unconfirmed factor. 18 refs., 15 
figs., 2 tabs. 


12189 (DOE/MC/10637-2761, pp. 21, Paper 3.4) Liquefac- 
tion reactivity of low-rank coals. Olson, E.S. North Dakota Univ., 
Grand Forks, ND (USA). Energy and Mineral Research Center. 
[1989]. In Low-rank coal research. Quarterly Report, January 
1989-March 1989. Order Number DE90003995. Available from 
NTIS, PC AS9/MF A01. 

The first objective for the project is to investigate and test mech- 
anisms that cleave carbon-oxygen bonds during liquefaction 
processing of low-rank coals. Research efforts will address the 
quantity and distribution of oxygen-containing components present 
in coal and products resulting from low-severity or first-stage 
liquefaction, the reactivity of these components to a variety of hy- 
drogenation reagents and treatments, the characterization of these 
coal components and their subsequent products by oxygen 
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functional group analysis and appropriate molecular weight determi- 
nations, and the development of methods to cleave carbon-oxygen 
bonds that are resistant to, or formed by, mild low-rank coal lique- 
faction conditions.The second objective of this project is to identify 
the quantity and nature of hydroaromatic structures present in low- 
rank coal or resulting from conditions typical for first-stage mild 
liquefaction.The synthesis of a model coal polymer that meets the 
criteria of being highly branched, highly soluble, and thermally 
stable, has been accomplished. Polybenzyl and several other poly- 
mers (coal analogs) will be used to test the catalytic activity of the 
acid catalysts and pillared clays. The products of these reactions 
will be analyzed to understand the mechanism of coal liquefaction. 


12190  (DOE/MC/10637-2761, pp. 28, Paper 3.5) Gasification 
ash and slag characterization. Kalmanovitch, D.P. North Dakota 
Univ., Grand Forks, ND (USA). Energy and Mineral Research Cen- 
ter. [1989]. In Low-rank coal research. Quarterly Report, January 
1989-March 1989. Order Number DE90003995. Available from 
NTIS, PC A99/MF A01. 

The formation, physical properties, and behavior of ash in coal 
gasification systems can have a major impact on the design and 
operation of the system. The behavior of the ash has to be consid- 
ered to decide whether a coal is suitable for utilization in a given 
gasification system. The overall objective of the project is to obtain 
laboratory- and bench-scale data on the formation, flow, and stick- 
ing behavior of coal ash and slag under gasification conditions. 
The outcome of the research will be a unified picture of the behav- 
ior of inorganic species within a gasifier. The results will include a 
set of theoretical and empirical models with which the behavior of 
an ash can be predicted. The unified picture will be invaluable to 
gasifier designers and operators for assessing coal feed material 
for utilization in gasification systems. 


12191 (DOE/MC/10637-2761, pp. 86, Paper 5.1) Direct liq- 
uetaction of low-rank coals. Rindt, J.R.; Hetland, M.D.; Sauer, 
R.S. North Dakota Univ., Grand Forks, ND (USA). Energy and Min- 
eral Research Center. [1989]. In Low-rank coal research. Quarterly 
Report, January 1989-March 1989. Order Number DE90003995. 
Available from NTIS, PC A99/MF A01. 

Co-processing of low-rank coals (LRCs) with petroleum residual 
under mild conditions may produce a product that extends 
petroleum refinery feeds with a partially coal-derived material. 
These co-processing products may also provide a lower-cost way 
to introduce coal-derived materials into the commercial market. in 
this staged process, the petroleum residual acts as a solvent, aid- 
ing in the solubilization of the coal during the first stage, and both 
the dissolved coals and the residual are upgraded during a 
second-stage catalytic hydrogenation. Another method of upgrad- 
ing coal in a liquefaction process is the ChemCoal Process. The 
process uses chemical methods to transform coal into clean solid 
and liquid products. It features low-severity conversion of coal in a 
phenolic solvent, using an alkali promoter and carbon monoxide as 
the reductant. Oil agglomeration has been used to reduce the ash 
and mineral matter in bituminous coals to obtain a product with in- 
creased heating value, reduced moisture, and lower sulfur content. 
This method can be used to produce a clean coal feedstock for liq- 
uefaction. During agglomeration, an oil is used to preferentially wet 
the organic phases of the coal and water is used to wet the miner- 
als, resulting in a separation of ash and water from the coal. 


12192 (DOE/MC/10637-2761, pp. 29, Paper 6.1) Production 
of hydrogen from low-rank coals. Sears, R.E.; Timpe, R.C. North 
Dakota Univ., Grand Forks, ND (USA). Energy and Mineral 
Research Center. [1989]. In Low-rank coal research. Quarterly Re- 
port, January 1989-March 1989. Order Number DE90003995. 
Available from NTIS, PC A99/MF A01. 

The objective of this research is to evaluate the technical feasi- 
bility of producing low-cost hydrogen by catalytic steam gasification 
of low-rank coals. This approach takes advantage of the high reac- 
tivity, volatile matter content, moisture concentration, and inherent 
alkali content of low-rank coals. Bench-scale investigations of low- 
rank coal-steam gasification have already shown product gas 
compositions and reaction kinetics favorable to hydrogen produc- 
tion. This effort will provide a proof-of-concept and the early stages 
of engineering development. in parallel with this process develop- 
ment and systems analysis work, an evaluation of the relationship 
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between the fundamental properties of low-rank coals and their re- 
activity under hydrogen-producing conditions will be conducted. 


12193 (DOE/MC/10637-—2761, pp. 120, Paper 6.3) Mlid gasi- 
fication. Ness, R.O. Jr. North Dakota Univ., Grand Forks, ND 
(USA). Energy and Mineral Research Center. [1989]. In Low-rank 
coal research. Quarterly Report, January 1989-March 1989. Order 
Number DE90003995. Available from NTIS, PC A99/MF A01. 

Due to the increasing demand for the substitution of coal for 
petroleum in energy and chemicai markets, the concept of a coal 
refinery, similar to a petroleum refinery, was developed. It would 
produce several co-products that would meet the needs of different 
users. Thus, within the process boundaries, production of a high- 
value product could be maximized at the expense of a lower-value 
product. The capability to alter product distributions, either by 
changing feedstocks or process conditions, would permit timely re- 
sponse to changing market conditions. Mild gasification uses milder 
conditions (840-1020°F) than typical gasification processes to re- 
duce operating costs in producing three product streams: char, 
condensables, and gas. The objective of this project was to perform 
a preliminary evaluation on the mild gasification of North American 
low-rank coals using a one-pound per hour CFBR. This report 
presents data on the yield and quality of primary products obtained 
from two low-rank coals under a variety of mild gasification condi- 
tions. Experiments were performed at various temperatures and 
steam partial pressures. products were analyzed to determine the 
feasibility of using the char and condensable liquid as substitute 
metallurgical coke and chemical production feedstock, respectively. 
Comparative data were obtained on Illinois No. 6 bituminous coal. 


12194 (DOE/MC/23172-2764-Vol.2) Enhanced durability 
and reactivity for zinc ferrite desulfurization sorbent: Volume 
2, Single particle kinetic studies of sulfidation and regenera- 
tion reactions of candidate zinc ferrite sorbents: Final report. 
Silaban, A.; Harrison, D.P. AMAX Research and Development 
Center, Golden, CO (USA); Louisiana State Univ., Baton Rouge, 
LA (USA). Dept. of Chemical Engineering. Oct 1989. 85p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
86MC23172. Order Number DE90000423. Available from NTIS, PC 
A05/MF A01 - OSTI; GPO Dep. 

The sulfidation and regeneration kinetics of approximately 35 for- 
mulations of zinc ferrite sorbent supplied by AMAX were tested in 
a single pellet electrobalance reactor. A typical 1-1/2-cycle test 
consisted of first-cycle reduction, first-cycle sulfidation, first-cycle 
regeneration, second-cycle reduction, and second-cycle sulfidation. 
Standard sulfidation conditions were chosen to be 1022°F (550°C) 
using a simulated coal-gas composition containing 2.7 volume per- 
cent H2S. Standard regeneration conditions chosen were 1202°F 
(700°C) in a gas composed of 4 percent O2, 66 percent No, and 
30 percent H2O (all volume percent). The reduction portion of the 
cycle was carried out at 1022°F (550°C) using the H2S-free sulfi- 
dation gas. In addition to the single pellet tests conducted at 
standard conditions, selected formulations were tested using lower 
regeneration temperatures of 1202 and 1112°F. Formulation vari- 
ables considered in preparing the zinc ferrite sorbents included: 
ZnO-to-Fe203 stoichiometric ratio; Fe2O3 grade; binder; shape; 
and induration conditions. 


12195 


(DOE/MC/23260-2771) Recovery of sulfur from hot 
ges desulturization processes: Annuai report. Harkins, S.M.; 
Rogers, T.N.; Leese, K.E.; Gangwal, S.K. Research Triangle Inst., 
Durham, NC (USA). Apr 1989. 95p. Sponsored by U.S. DOE Fossil 


Energy. DOE Contract AC21-86MC23260. Order Number 
DE89000993. Available from NTIS, PC AO5/MF A01 - OSTI; GPO 
Dep. 

High temperature desulfurization processes being developed by 
METC involve the use of regenerable mixed metal compounds 
such as Zinc ferrite for efficient removal of reduced sulfur com- 
pounds from coal gasifier gases. Regeneration of these sorbents is 
carried out by an air/diluent mixture containing low concentrations 
(1-8%) of oxygen and results in an off-gas stream containing low 
concentrations (1-3%) of SO. The concepts addressed in this 
project involve the use of regenerabie alkali metal based sorbents 
for elemental sulfur recovery from these regeneration off-gases at 
elevated temperature and pressure. In one concept, the SO. in the 


& ERA Vol. 15, No. 6 


off-gas is adsorbed onto the sorbent at 550°C~-700°C. The sul- 
fated sorbent is then regenerated using a reducing gas to produce 
an H2S-rich gas suitable for Claus sulfur recovery. In the other 
concept, a near stoichiometric mixture of the off-gas and reducing 
gas is reacted at 550°C~700°C across the Na/AI sorbent to yield 
elemental sulfur directly in one step. Commercial application of the 
concepts would involve the use of elevated pressures which would 
match the pressure of the coal gasifier. 21 refs., 33 figs., 19 tabs. 


12196 (DOE/METC—88/6097, pp. 5-10) UCG (Underground 
Coal Gasification) program overview. Martin, J.W.; Hartstein, 
A.M. USDOE Morgantown Energy Technology Center, WV (USA); 
Gas Research Inst., Chicago, IL (USA). Aug 1988. (CONF- 
880874—: 14. annual underground coal gasification symposium, 
Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of the 
fourteenth annual underground coal gasification symposium. Order 
Number DE88001093. Available from NTIS, PC A18/MF A01. 

The US Department of Energy’s (DOE) Underground Coal Gasifi- 
cation (UCG) Program is in the process of bringing to a close nearly 
fifteen years of research into the in-situ gasification of the thick, 
non-swelling, subbituminous coal resource. A recently conducted 
jointly supported DOE/industrial consortium project, the Rocky 
Mountain | (RM |) UCG Test, applied the techniques developed un- 
der the program to gasify over 14,000 tons of coal during the 102 
day duration of the test. The test, which was designed, built, and 
operated to industry requirements, incorporated advanced drilling 
techniques to reduce the cost of preparing the subsurface reactors 
as well as innovative operating procedures to reduce the contami- 
nation of the groundwater system from the gasification operations. 
The success of this industry managed test will provide industry 
with the information necessary to evaluate the potential for the 
commercialization of the technology in the subbituminous resource. 
Program tasks remaining to be completed include the determina- 
tion of the long term stability of the groundwater system at the 
RM1 site and the clean-up, reclamation, and abandonment of the 
historical UCG test sites. Upon completion of the current research 
into the lower ranked coals, the technology will be transferred to 
the thin seam, swelling bituminous coals of the eastern US. 


12197 (DOE/METC—88/6097, pp. 11-21) Data acquisition 
system and instrumentation for the Rocky Mountain | coal 

cation test. Metzger, G.A. (Lawrence Livermore National 
Lab., CA (USA)); Britten, JA. USDOE Morgantown Energy Tech- 
nology Center, WV (USA); Gas Research Inst., Chicago, IL (USA). 
Aug 1988. DOE Contract W-7405-ENG-48. (CONF-880874—: 14. 
annual underground coal gasification symposium, Schaumburg, IL 
(USA), 15-18 Aug 1988). In Proceedings of the fourteenth annual 
underground coal gasification symposium. Order Number 
DE88001093. Available from NTIS, PC A18/MF A01. 

Lawrence Livermore National Laboratory (LLNL) designed the 
data acquisition system (DAS) to measure all surface and subsur- 
face process parameters during the Rocky Mountain | (RM |) 
Underground Coal Gasification (UCG) test. The Hewlett Packard 
(HP) minicomputer-based system acquired data from strings of 
type-K thermocouples that were emplaced in vertical wells at key 
locations in the reactor area. Process data such as injection and 
production flow rates, temperatures, and pressures were also mea- 
sured and stored by the DAS. The gas analysis data from gas 
chromatographs and the mass spectrometer were logged through- 
out the test. An improved method of measuring the water to dry 
gas ratio was also developed and utilized for the RM | test. It con- 
sisted of a proven hydrostatic liquid level measurement technique 
and a novel purge method thus producing water/dry data that was 
considerably improved in both accuracy and frequency of measure- 
ment. An additional diagnostic instrument added to the CRIP 
injection liner and a VIW1 dip tube was a stainless steel jacketed 
twisted pair of copper wires whose lengths were measured using a 
time domain reflectometer (TDR) technique. The measurement of 
the cable lengths could be correlated to the length of the liner and 
dip tube over the duration of the test. This measurement combined 
with the data was used to model cavity growth. Early in- 
dications are that a number of subsurface thermocouples may 
have burst because of gas buildup in the sheath. Many may have 
failed before they actually saw a critical temperature. Future use of 
any sheath type thermocouples will require acceptance testing and 





vendor qualification to preciude this type of failure. Future UCG 
tests will require the use of cost-effective and reliable subsurface 
diagnostics, such as the TDR technique combined with thermocou- 
pies, to characterize the dimensions, position, and movement of 
the underground burn cavity. 


12198 (DOE/METC-88/6097, pp. 22-30) Stress analysis of 
core samples of coal and rock. Mortazavi, H.R. (Univ. of Wash- 
ington, Seattle (USA)); Emery, A.F. USDOE Morgantown Energy 
Technology Center, WV (USA); Gas Research Inst., Chicago, IL 
(USA). Aug 1988. (CONF-880874—: 14. annual underground coal 
gasification symposium, Schaumburg, IL (USA), 15-18 Aug 1988). 
In Proceedings of the fourteenth annual underground coal gasifica- 
tion symposium. Order Number DE88001093. Available from 
NTIS, PC A18/MF A01. 

Stress fields in core samples of coal and rock are analyzed to 
study their failure when subjected to heating. The effects of varia- 
tions of the coefficient of thermal expansion and the structural 
properties between the layers of the samples on the stress fields 
are investigated for uniform and transient neating of the samples. 
The stresses for cylindrical and prismatic samples are compared. 
The effects of the aspect ratio of the samples are analyzed. It is 
found that in transient heating, the stresses due to the temperature 
gradients dominate the effects of the heterogeneity of the thermal 
expansion coefficient in the thermally affected zone. The normal 
stresses along the center line of the sample are the most likely 
cause of failure of the samples. Crack propagation along the bed- 
ding planes is instantaneous. Cylindrical samples have much larger 
stresses compared to the prismatic samples. The stresses depend 
strongly upon the aspect ratio of the sample. 


12199 (DOE/METC—88/6097, pp. 31-40) High temperature 
properties of overburden rock and temperature effects on rub- 
ble permeability. de Pater, C.J. (Delft Univ. of Technology 
(Netherlands)); Wolf, K.H.A.A.; Willemsen, R.H. USDOE Morgan- 
town Energy Technology Center, WV (USA); Gas Research inst., 
Chicago, IL (USA). Aug 1988. (CONF-880874—: 14. annual under- 
ground coal gasification symposium, Schaumburg, IL (USA), 15-18 
Aug 1988). In Proceedings of the fourteenth annual underground 
coal gasificaticn symposium. Order Number DE88001093. Avail 
able from NTIS, PC A18/MF A01. 

Measurements are presented of the strength and thermal diffu- 
sivity of rock at high temperature. For measuring the rock strength 
and elasticity at high temperature a triaxial cell has been devel- 
oped in which a sample (having a diameter of 40 mm) can be 
heated up to 1000°C, with a confining stress of 150 bar and an ax- 
ial stress up to 2500 bar. Measurements on a homogeneous 
sandstone showed a strong influence of the temperature. At 500°C 
the strength was reduced to 30% of the value at room tempera- 
ture. This was found to be related to a strong increase in 
micro-cracking at high temperature. For estimating the penetration 
depth of the temperature in a heated rock surface, the thermal dif- 
fusivity was measured on cylindrical samples with a diameter of 40 
mm and a length of 80-100 mm. The thermal diffusivity was de- 
rived by measuring the temperature lag of the center of the sample 
with respect to the outside of the sample during heating. Most car- 
boniferous rock samples showed a diffusivity value as expected for 
this type of rock. Even in rocks with a porosity as low as 3% (BV) 
a noticeable influence of the moisture content was found. Some ef- 
fects of temperature and gasification environment, on the textural 
behavior of rubble in the gasification chamber, have been exam- 
ined. Carboniferous shales weer sampled from: (1) Dutch drili 
cores from a depth of some 900-1400 m and (2) from a coal face 
in the Beringen coalmine (Belgium), from circa 800 m. The shale 
samples have been heated up to different temperatures (with a 
maximum of 1200°C), in oxidizing, reducing and steam environ- 
ments. After natural cooling of the samples to 20°C, an oedometer 
was used for measuring permeability and relative deformation with 
increasing vertical stress (up to 250 bar). The experiments showed, 
that the different maximum temperatures of the pre-heated sam- 
ples, cause variations in compaction and permeability. 


12200 (DOE/METC-—88/6097, pp. 41-50) Mineralogical char- 
acterization of the residues from the Tono | UCG experiment. 
McCarthy, G.J.; Stevenson, R.J.; Oliver, R.L. USDOE Morgantown 
Energy Technology Center, WV (USA); Gas Research Inst., 
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Chicago, IL (USA). Aug 1988. (CONF-880874—: 14. annual under- 
ground coal gasification symposium, Schaumburg, IL (USA), 15-18 
Aug 1988). In Proceedings of the fourteenth annual underground 
coal gasification jum. Order Number DE88001093. Avail- 
able from NTIS, PC A18/MF A01. 

Detailed mineralogical characterization by x-ray diffraction and 
scanning electron microscopy/electron microprobe analysis has 
been performed on a suite of residues and on three samples of un- 
altered overburden excavated from the 1983 CRIP UCG experiment 
conducted at the WICCo mine site near Centralia, Washington. The 
residues were classified into nine zones based on their appearance 
and location in the burn cavity. Because they were isochemical 
with the overburden, six of these zones could be identified as 
altered over burden and proved to be particularly useful for correla- 
tions of mineralogy with the temperature and redox atmosphere 
prevailing in these materials during the UCG process. A pid err 
unrecognized moderate temperature reaction between reduced 
phases and clay minerals to form an Abtich hereynite-epinel sold 
solution (Al-spinel), (Fe,Mg) Al2O,, was identified. This reaction is 
@ precursor to the formation of Fe-cordierite, (Mg, Fe)2Al,Sis019 
from SiO2 and the Alspinel at higher temperatures. of 
the mineral phase assemblages was successfully performed using 
a phase diagram for the system (FeO + MgO) — Al,O; — SiOz 
constructed from literature diagrams. Melting relations are also 
modeled with this diagram. Deviations from the assemblages pre- 
dicted by this diagram are attributed to oxidizing conditions. 


12201 (DOE/METC-—88/6097, pp. 51-59) Laboratory charac- 
terization of overburden cores from Rocky Mountain | UCG 
test site. Dindi, H.; McCarthy, G.J.; Stevenson, R.J.; Krantz, W.B 
USDOE Morgantown Energy Technology Center, WV (USA); Gas 
Research Inst., Chicago, IL (USA). Aug 1988. (CONF-880874-: 
14. annual underground coal gasification symposium, Schaumburg, 
IL (USA), 15-18 Aug 1988). In Proceedings of the fourteenth an- 
nual underground coal gasification symposium. Order Number 
DE88001093. Available from NTIS, PC A18/MF A01. 

Unit A (immediately above the coal seam) overburden cores 
from the Rocky Mountain | (RM-1) UCG site were subjected to a 
constant temperature of about 1000°C at one end and heated in 
an inert atmosphere for a period ranging from 15 hours to 10 days. 
The thermal history of the heated cores was determined via tran- 
sient heat conduction calculations which were validated with point 
thermocouple measurements. Mineralogical and morphological 
analyses comprising x-ray powder diffraction, scanning electron mi- 
croscopy, and electron microprobe analysis then were corroborated 
with the inferred local core temperatures. Mineralogical characteri- 
zation of the unaltered and the thermally treated core samples by 
x-ray diffraction (XRD) indicated decomposition reactions of clay 
and carbonate minerals and the formation of a protomullite 
(AlgSiz0,3) at the hottest end of the core. These mineral transfor- 
mations were correlated with temperatures in the core. Visual and 
XRD examination indicated partial oxidation of the core in its hotter 
regions. SEM characterization of the morphology of the polished 
surfaces of three areas of one sample showed a change from sedi- 
mentary textures in the cold end to a sintered texture in the hot 
end. The results of these experiments will be useful in modeling 
low to moderate temperature alteration of overburden under oxidiz- 
ing conditions. 


12202 (DOE/METC-—88/6097, pp. 61-69) Analytical results of 
blow off material of the Beigian-German thulin field test. Chan- 
delle, V.; Li, T.K.; Morbe, M.; Schloemer, H.J. USDOE Morgantown 
Energy Technology Center, WV (USA); Gas Research inst., 
Chicago, IL (USA). Aug 1988. (CONF-880874—: 14. annual under- 
ground coal gasification symposium, Schaumburg, IL (USA), 15-18 
Aug 1988). In Proceedings of the fourteenth annual und 

coal gasification symposium. Order Number DE88001093. Avail- 
able from NTIS, PC A18/MF A01. 

The mineralogical analysis of blow off material from the Thulin 
field test gives information about the pressure and temperature 
conditions, to which the samples have been exposed. The analysis 
of the dirt rocks and the overburden of the seam Charles describe 
the primary mineral content before test run. The investigation of 
the transformed material includes samples from the bottom of the 
well, sieve residues from water communication tests as well as 
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blow off material produced during gasification test runs. The 
parison between the primary and the altered material shows 
changes of mineral phases and allows conclusions about the P- 
ee It will be shown, that the biow off 

rial consists of products that have been exposed both to 
different a and pressure-temperature conditions. The 
transformation of kaolinite to mullite and amorphous phases sup- 
poses a minimum temperature of 450°C. The transformation of 
chlorite to amorphous material having not precipitated the expected 
formation of forsterite shows that the samples examined did not 
exceed temperatures of more than 800°C. 


12203 (DOE/METC-—88/6097, pp. 70-76) Reconstruction of 
the thermal regime in the underground gasifier in thulin by 
means of Kuehnel, R.A.; Scarlett, B.; van 
Tooren, M. USDOE Morgantown Energy Technology Center, WV 
(USA); Gas Research Inst., Chicago, IL (USA). Aug 1988. (CONF- 
880874—: 14. annual underground coal gasification symposium, 
Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of the 
fourteenth annual underground coal gasification symposium. Order 
Number DE88001093. Available from NTIS, PC A18/MF A01. 

Two kinds of samples were obtained from the Thulin UCG trial: 
(1) Particles from slurries collected in four hour intervals during the 
whole trial, and (2) particles blown from the production well after 
termination of the experiment and the cooling of the host rock. 
While particles from water slurries contain mainly artifacts which 
were produced from water-gas, water-coal, water-host rocks, and 
water-equipment interactions, blow-off samples represent the dust 
retained in the gasifier after the gasification process. A series of 
laboratory simulation tests have been carried out on coal and di- 
rect overburden and underburden in order to establish a picture of 
the degree of thermal alteration and thus a comparative base. 
Changes in both reflectance and structure were found to be useful 
for the coal. Phase transformation, vitrification and metallization 
were used for the reconstruction of the temperatures of the host 
rocks. Finally, trace elements such as Ni, Cr, Mo, Cu, Nb, and Zn 
directly indicate the influence of gases and water at elevated 
pressure and temperature on the steel and brass equipment (corro- 
sion). Considering all these criteria, the temperature in the gasifier 
was estimated to be, locally and temporarily above 1500°C. 
Among metallic phases minute spheres of ferroalloys, metallic 
nickel, crystallites of chromium bearing spinel and mullite-rich glass 
were found. Results of analyses using different analytical tech- 
niques such as electron microscopy, image analysis, X-ray 
diffraction, thermal analysis and electron-probe microanalysis, 
prove the existence of these high temperature mineral phases and 
thus phenomena which presumably occurred at such high tempera- 
tures. This could resuit only from partial but substantial combustion 
of the gas produced in the gasifier. The frequency of high tempera- 
ture phenomena shows that such conditions prevail in the gasifier, 
particularly close to the production well. 


12204 (DOE/METC-—88/6097, pp. 77-81) Modelling of the 
coal gasification process in the framework of the Beigo- 
German experiment thermodynamical equilibria and isotopic 
exchanges. Dufaux, A.; Noeel, M.; Pirard, J.; Gaveau, B.; Letolle, 
R.; Mostade, M. USDOE Morgantown Energy Technology Center, 
WV (USA); Gas Research Inst., Chicago, IL (USA). Aug 1988. 
(CONF-880874—: 14. annual underground coal gasification sympo- 
sium, Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of 
the fourteenth annual underground coal gasification symposium. 
Order Number DE88001093. Available from NTIS, PC A18/MF A01. 

The gasifier developed at Thulin within the framework of the 
Belgo-German project of underground coal gasification is investi- 
gated using mathematical models. These models are based on the 
simultaneous resolution of the different thermodynamical equilibria 
of the gasification reactions and on the relative distribution of three 
isotopes D, "°C, '8O in the gases produced. The contribution of 
distillation of coal, on the one hand, and gasification of residual 
char by gasifying agents, on the other, is calculated; the tempera- 
ture in each zone of the reactor is also evaluated. 


12205 (DOE/METC—88/6097, pp. 82-88) Calamity hollow 
project: Burnout control of an underground mine fire. Chaiken, 
R.F.; Kim, A.G.; Dalverny, L.E. USDOE Morgantown Energy Tech- 
nology Center, WV (USA); Gas Research Inst., Chicago, IL (USA). 
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Aug 1988. (CONF-880874—: 14. annual underground coal ag 
tion symposium, Schaumburg, IL (USA), 15-18 Aug 1988). 
Proceedings of the fourteenth annual underground coal 
symposium. Order Number DE88001093. Available from NTIS, PC 
A18/MF A01. 

During January to May of 1982, the Bureau of Mines carried out 
a continuous field test of the Burnout Control process for control- 
ling abandoned mined-land fires. In this process, the rate of 
burning of an underground mine fire is accelerated through the ac- 
tion of a suction fan which pulls hot combustion gases from the 
mine while causing air to flow over the fire. Burnout Control thus 
promotes complete burning of the coal underground, controls the 
emission of heat and fumes from the mine fire, and produces suffi- 
cient power to run a small electrical generation plant. During 120 
days of operation of the Burnout Control System at Calamity Hol- 
low, site of a shallow coal mine, sufficient operational data were 
obtained (approximately 100,000 points) to assess the system de- 
sign, the effect of ground subsidence, the extent of combustion, 
and various process control parameters. The analysis of all of this 
data has only recently been completed, and this report summarizes 
the findings and conclusions related to the operational phase of the 
Calamity Hollow Mine Fire Project. Eleven hundred tons of Pitts- 
burgh seam coal were burned in situ to yield exhaust gases whose 
average temperature and thermal power level were 603°C and 3.2 
megawatts, respectively. Maximum design goals of 1,000°C ex- 
haust and 5 megawatt flows were at times exceeded. Subsidence 
which occurred around the exhaust had no significant effect on the 
underground combustion, and was controlled with relatively simple 
remedies. Levels of pollutants in the exhaust were low, generally 
below air pollution standards. Despite mechanical and operational 
problems, the field trial at Calamity Hollow demonstrated that 
Burnout Control is a viable method of controlling an abandoned 
mine fire, and of obtaining useful energy from the in situ combus- 
tion of coal. 


12206 (DOE/METC-88/6097, pp. 89-94) A deep UCG (Un- 
derground Coal Gasification) test in India: Challenges and 
prospectives. Goyal, K.L. USDOE Morgantown Energy Technoi- 
ogy Center, WV (USA); Gas Research Inst., Chicago, IL (USA). 
Aug 1988. (CONF-880874—: 14. annual underground coal gasifica- 
tion symposium, Schaumburg, IL (USA), 15-18 Aug 1988). In 
Proceedings of the fourteenth annual underground coal gasification 
symposium. Order Number DE88001093. Available from NTIS, PC 
A18/MF A01. 

The Oil and Natural Gas Commission, Indian has taken up an 
Underground Coal Gasification pilot test project to develop this 
emerging technology and to exploit large unmineable deep seated 
coal deposits, in the north Gujarat area. The basic study for the 
pilot and strategy for pre pilot exploration has already been formu- 
lated. Additional studies have been planned in the critical areas of 
the technology. This paper discusses the subsurface conditions at 
the proposed site, and uncertainties of horizontal drilling, interwell 
linkage, special well completion, ignition start up, controlled gasifi- 
cation, sustained production of better quality gas, continuous data 
acquisition, process modelling and environmental impact assess- 
ment etc. Attempts have also been made to identify the 
contingency plans for handling un-anticipated problems during the 
pilot experimentation. 


12207 (DOE/METC-—88/6097, pp. 95-101) The use of the 
VLF-EM method for detection of subsurtace faulting and frac- 
turing at the RM-1 UCG site. Pilcher, R.C. USDOE Morgantown 
Energy Technology Center, WV (USA); Gas Research Inst., 
Chicago, IL (USA). Aug 1988. (CONF-880874—: 14. annual under- 
ground coal gasification symposium, Schaumburg, IL (USA), 15-18 
Aug 1988). In Proceedings of the fourteenth annual underground 
coal gasification symposium. Order Number DE88001093. Avail- 
able from NTIS, PC A18/MF A01. 

A geophysical survey was conducted over a portion of the Rocky 
Mountain-1 underground coal gasification site utilizing the VLF-EM 
method. The VLF-EM (Very-Low Frequency-Electro-Magnetic) 
method utilizes a radio receiver that can be tuned to any station in 
a network of transmitters that are maintained throughout the world 
by US Navy as a submarine communications system. Seattle, 
Washington and Cutler, Maine were selected as the transmitting 





stations for the source signals which are transmitted at a frequency 
of 20,000 Hz. A regularly spaced grid of sample stations was estab- 
lished and measurements of field strength, dip direction of the radio 
signal with respect to the ground surface, and the magnitude of the 
out of phase signal was recorded. The data that was collected from 
each of the stations was mathematically processed and mapped at 
a scale that could overlay available aerial photography. The strati- 
graphic sequence underlying the RM-1 site comprises interbedded 
sandstones, shales, and coalbeds, each of which has different 
electrical properties that cause each to attenuate the radio signal 
by differing amounts. Water or clay filled fractures or faults also 
attenuate the radio signal and are easily recognized by the magni- 
tude of the attenuation. Four faults were mapped, two of which 
were normal faults with total displacement along strike up to 20 
feet. The remaining two are conjugate faults that intersect the most 
westerly of the two major faults and have smaller amounts of dis- 
placement along their strike. Other structures mapped are second 
and third order folds that were contemporaneously formed with the 
Hanna syncline. All of these structures can be seen on the aerial 
photography. Each of the faults effectively displaced the target coal 
seams along the lengths of the ELW and CRIP modules drill path. 


12208 (DOE/METC-88/6097, pp. 102-106) A transient model 
of reverse combustion channel propagation. Dobbs, R.L. Il; 
Krantz, W.B. USDOE Morgantown Energy Technology Center, WV 
(USA); Gas Research Inst., Chicago, IL (USA). Aug 1988. DOE 
Contract FG22-86PC90512. (CONF-880874—: 14. annual under- 
ground coal gasification symposium, Schaumburg, IL (USA), 15-18 
Aug 1988). In Proceedings of the fourteenth annual underground 
coal gasification symposium. Order Number DE88001093. Avail- 
able from NTIS, PC A18/MF A01. 

A transient two-dimensional model of reverse combustion (RC) 
channel propagation is developed. Straightforward numerical simu- 
lation in two or three dimensions is difficult because of the quite 
different length scales characterizing combustion and fluid flow (ap- 
proximately one mm versus tends of meters, respectively). This 
can be used advantageously to develop a more effective model by 
suing a multiple scale analysis. The instantaneous gas flux distribu- 
tion is determined by solving Darcy’s law while treating the 
channel's surface as a stationary discontinuity in permeability via 
the boundary integral equation method. The advantage of this nu- 
merical technique is that only the boundaries of the flow region and 
the channel surface need to be discretized. The local combustion 
front temperature and propagation velocity are determined from lo- 
cal gas flux distribution via a local combustion law based largely on 
the one-dimensional high energy asymptotic models of Brit- 
ten(1984) and Monteiller(1986). The model is formulated to allow 
very general boundary conditions on the flow field and arbitrary 
initial channel shapes. Unlike previous attempts, this model is ca- 
pable of describing the entire evolution of a RC link, from inception 
to completion. Future refinements of this model will include using a 
smoother function to define the shape of the channel and allowing 
for curvature effects in the local combustion law. 


12209 
iments on a controlled spontaneous ignition. Knappstein, H.H.; 
Guntermann, K.J.; Franke, F.H. USDOE Morgantown Energy Tech- 
nology Center, WV (USA); Gas Research Inst., Chicago, IL (USA). 
Aug 1988. (CONF-880874—: 14. annual underground coal gasifica- 
tion symposium, Schaumburg, IL (USA), 15-18 Aug 1988). In 
Proceedings of the fourteenth annual underground coal gasification 
symposium. Order Number DE88001098. Available from NTIS, PC 
A18/MF A01. 

For the study of the ignition behavior of coal, equipment was 
built up to determine the ignition point with a modified crossing 
point method under enhanced pressure conditions up to 100 bar 
and flow through of oxidation medium. Different coal types were in- 
vestigated by changing the composition of oxidation gas, gas flux, 
heating rate, and pressure. More than 200 tests were conducted to 
define the starting point for the investigations of a controlled spon- 
taneous ignition of a coal core. An equipment with a small scale 
reactor with 0.5 m length and 50 mm diameter has been devel- 
oped under enhanced pressure conditions up to 20 bar. A very 
sensitive temperature measurement (at 10-40 locations) could be 
achieved. Controlled self ignition can be provoked at any location 


(DOE/METC—88/6097, pp. 107-113) Laboratory exper- 
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along the sample length. Problems of operation may occur in an 
exact temperature measurement and lack of information about the 
temperature distribution inside the coal. 


12210 (DOE/METC-88/6097, pp. 114-122) Reverse channel 
burning as a method for final linking at great depth. Schioemer, 
H.J.; Wagner, J. USDOE Morgantown Energy Technology Center, 
WV (USA); Gas Research Inst., Chicago, IL (USA). Aug 1988. 
(CONF-880874—: 14. annual underground coal gasification sympo- 
sium, Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of 
the fourteenth annual underground coal gasification symposium. 
Order Number DE88001093. Available from NTIS, PC A18/MF A01. 

It is the aim of their research program to investigate one of the 
most important linking methods, the reverse channel burning at sim- 
ulated deep layered rock conditions, simulating high rock pressures 
of approximately 300 bar up to 1500 m overburden, that causes a 
remarkable decrease of permeability in the coals. The appearance 
of the channel built within bituminous coal cores (@ = 17 cm, L = 
40 cm) is being described. It is shown that the well favored sites of 
channelorigin are cleats and fusain layers. The channels are al- 
ways surrounded by coke ribbons, whose thickness never exceeds 
a maximum value. The dimension is dependent on the mass of the 
fluent gas per surface and time and achieves at the maximum gas 
amount, at which reverse channel burning just is possible, approxi- 
mately 6 = 11 cm. At burning a temperature near the channel wall 
not much more than 625° is being attained. The burning is being 
oriented according to the cleat direction and the petrographic com- 
position of the coal. Due to a partial refilling of the channels with 
the thermally plastified coal and due to the less resistable channel 
system against the high rock pressure the most important role 
causing an increase of permeability amounts to the coke. 


12211 (DOE/METC—88/6097, pp. 123-131) Sem state 
approximation for underground cation of thin coal 
seams. van Batenburg, D.W.; Bruining, J. USDOE Morgantown 
Energy Technology Center, WV (USA); Gas Research inst., 
Chicago, IL (USA). Aug 1988. (CONF-880874—: 14. annual under- 
ground coal gasification symposium, Schaumburg, IL (USA), 15-18 
Aug 1988). In Proceedings of the fourteenth annual underground 
coal gasification symposium. Order Number DE88001093. Avail- 
able from NTIS, PC A18/MF A01. 

For an economically viable gasification project in deep coal 
seams some 40,000 cubic meters of coal must be converted for 
each production injection well pair. Hence a wide sweep is one of 
the important prerequisites for the gasification of the thin European 
coal seams (1 m). Indeed for an assumed linking distance of 200 
meters a sideward expansion of 200 meters will be required. A 
good sweep efficiency may be attained by collapse of the gasifica- 
tion cavity, expanding sideward owing to coal consumption. in the 
described steady state approximation an undistorted triangular 
channel moves sideward at a constant velocity which is determined 
by the coal consumption rate. The temperatures in the gasification 
channel are determined by radiative heat transfer and the gasifica- 
tion reactions. Two extreme cases have been considered: (a) an 
overall exothermic reaction occurring at the coal face and (b) im- 
mediate reaction of oxygen with burnable gases in the cavity with 
endothermic gasification reactions occurring at the coal face. In 
both cases temperature differences between the cavity walls in- 
duce turbulent natural convection. The coal consumption rate is 
determined (a) by transport of reactants through the boundary layer 
and (b) by a number of processes occurring within the coal. Natu- 
tal convection boundary layer mass transfer coefficients are 
compared to an effective chemical reaction rate. It is shown that 
boundary layer transfer is the rate determining step. 


12212 (DOE/METC-88/6097, pp. 132-137) Mathematical 
model of gas mixtures concentration of components from 
underground brown coal gasification. Petrovic, D. USDOE Mor- 
gantown Energy Technology Center, WV (USA); Gas Research 
Inst., Chicago, IL (USA). Aug 1988. (CONF-880874—: 14. annual 
underground coal gasification symposium, Schaumburg, IL (USA), 
15-18 Aug 1988). In Proceedings of the fourteenth annual under- 
ground coal gasification symposium. Order Number DE88001093. 
Available from NTIS, PC A18/MF A01. 

Great interest for underground coal gasification has some infiu- 
ence on activity in that direction in Yugoslavia, specially in Zenica 


ERA Vol. 15, No. 6 7 





01 COAL, LIGNITE, AND PEAT 
0104 Processing 


coal field. Preliminary investigations has been carried out in that 
coal field for potential suitably for underground coal gasification. It 
has been found out that energetic potential in the investigated area 
is about 357 x 10'* kJ, what is very good for us for the beginning. 
Their investigations are focused in determination of gas composi- 
tion for many different influenced factors in Zenica coal field. 
Constitutive mathematical model for laboratory results of investi- 
gated samples are very interesting for the future investigation in 
that field. 


12213 (DOE/METC-88/6097, pp. 138-145) The Rocky Moun- 
tain | CRIP (Controlled Retracting Injection Point) experiment: 

ion of model predictions with field data. Britten, J.A.; 
Thorsness, C.B. USDOE Morgantown Energy Technology Center, 
WV (USA); Gas Research Inst., Chicago, IL (USA). Aug 1988. 
DOE Contract W-7405-ENG-48. (CONF-880874—: 14. annual un- 
derground coal gasification symposium, Schaumburg, IL (USA), 
15-18 Aug 1988). In Proceedings of the fourteenth annual under- 
ground coal gasification symposium. Order Number DE88001093. 
Available from NTIS, PC A18/MF A01. 

The recently completed Rocky Mountain | (RM I) underground 
coal gasification (UCG) experiment has provided a wealth of data 
with which to test the performance of their UCG reactor dynamics 
model, described at the previous two symposia. Model results are 
compared in detaii with process data from the first two cavities of 
the RM | Controlled Retracting Injection Point (CRIP) module. In 
addition to using detailed injection schedules and physico-chemical 
properties relevant to Hanna coal, overburden spalling parameters 
extracted from laboratory experimental data were used as input, 
making this simulation as free as possible of adjustable parame- 
ters. Although no field data exist for detailed comparison of model 
and true reactor geometry, model results for product flow rates and 
compositions, coal volumes and water influx compare very well 
with field data. Calculated water influx transients were found to be 
overly sensitive to pressure changes, and model predictions for 
product gas and cavity temperatures differ from field data, but 
overall results reinforce their conclusion that the model is capable 


of near-quantative prediction of UCG reactor sweep and gas pro- 
duction rates and is therefore quite useful for site characterization 
and process simulation. 


12214 (DOE/METC-88/6097, pp. 146-151) Advancecd com- 
putational simulations for UCG (underground coal gasification) 
cavity induced structural responses. Advani, S.H.; Lee, J.K.; 
Taesoo Lee. USDOE Morgantown Energy Technology Center, WV 
(USA); Gas Research Inst., Chicago, IL (USA). Aug 1988. (CONF- 
880874—: 14. annual underground coal gasification symposium, 
Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of the 
fourteenth annual underground coal gasification symposium. Order 
Number DE88001093. Available from NTIS, PC A18/MF A01. 

An extensive series of investigations and computer code 
developments, sponsored by DOE, NSF and industry, on thermo- 
structural response evaluations associated with underground coal 
gasification (UCG) have been previously reported. In particular, 
these studies have emphasized stress-mediated simulations of 
cavity roof response and surface subsidence. The principal advan- 
tage of these numerical experiments is that they provide economic 
a priori estimates of critical response variables. In addition, the 
results lend themselves to subsequent parameteric-sensitivity eval- 
uations, experimental design and validation by means of field tests. 
This paper presents a consolidated overview of the features of the 
developed hygrothermomechanical models and codes. Advanced 
computational simulations of selected UCG experiments and result 
comparison are also presented. Key structural variables involved in 
the gasification of horizontal and steeply dipping coal beds 
including in situ stress effects are identified. In addition, recommen- 
dations pertinent to the coupling of the developed structural codes 
with the existing heat transfer/fiuid mechanics/reaction kinetics 
models are also presented. 


12215 (DOE/METC-88/6097, pp. 152-161) Preliminary re- 
sults of the environmental program and permitting at the 
Rocky Mountain | underground coal gasification project. Cov- 
ell, J.R.; Dennis, D.S.; Barone, S.P. USDOE Morgantown Energy 
Technology Center, WV (USA); Gas Research Inst., Chicago, IL 
(USA). Aug 1988. (CONF-880874—: 14. annual underground coal 
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gasification symposium, Schaumburg, IL (USA), 15-18 Aug 1988). 
In Proceedings of the fourteenth annual underground coal gasifica- 
tion symposium. Order Number DE88001093. Available from 
NTIS, PC A18/MF A01. 

A comprehensive environmental program has been conducted at 
the Rocky Mountain | underground coal gasification project to mini- 
mize environmental impacts and to assist Wyoming regulatory 
agencies in developing regulatory policies. Environmental control 
procedures developed from evaluations of previous UCG field tests 
and research sponsored by the Department of Energy (DOE) and 
the Gas Research Institute (GRI) were followed during and after 
UCG operations to reduce groundwater contaminant generation, 
deposition and transport. Preliminary results show that the program 
has been very successful in reducing the environmental impacts 
resulting from test operations. In addition, the program supplied 
information that will allow the Wyoming regulatory agencies to de- 
velop regulatory policies that assure minimal UCG environmental 
impacts. 


12216 (DOE/METC-—88/6097, pp. 162-174) The role of 
hydrogeology in the Rocky Mountain | underground coal gasi- 
fication test, Carbon County, Wyoming. Beaver, F.W.; 
Groenewold, G.H.; Schmit, C.R.; Daly, D.J.; Evans, J.M.; Boysen, 
J.R. USDOE Morgantown Energy Technology Center, WV (USA); 
Gas Research Inst., Chicago, IL (USA). Aug 1988. (CONF- 
880874—: 14. annual underground coal gasification symposium, 
Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of the 
fourteenth annual underground coal gasification symposium. Order 
Number DE88001093. Available from NTIS, PC A18/MF A01. 

A thorough understanding of the hydrogeology of an 
underground coal gasification (UCG) site, complemented by an un- 
derstanding of the potential interactions between the elements of 
the hydrogeologic system and the UCG process, is of fundamental 
importance to the design and conduct of UCG operations that are 
both technically successful and environmentally acceptable. Experi- 
ence gained to date suggests that the required hydrogeologic 
insight must be based on careful consideration of: (1) the 
occurrence, flow, and quality of fluids moving through the three- 
dimensional matrix of geologic materials that also serves as the 
UCG reactor, and (2) the textural, mineralogical, chemical, and 
Structural character of the geologic materials constituting the flow 
matrix. The hydrogeologic aspects of the Rocky Mountain | (RM |) 
UCG site were characterized to an extent that is unprecedented in 
UCG research and development. Subsequently. during the course 
of the test program, events occurred and observations were made 
that required responses and explanations, the nature of which 
clearly justified the need for at least this ievel of hydrogeologic 
characterization. As an example, an episode of gas migration dur- 
ing the startup phase of the test, which affected both groundwater 
flow and quality, could not have been adequately addressed with- 
out the detailed knowledge that the hydrogeologic characterization 
activities had provided concerning both the local groundwater and 
the geciogic materials through which it flowed. Information regard- 
ing the fractured nature of the site’s primary near-surface aquifer, 
which was also the gasification target coal, was particularly useful 
in this case, as well as in addressing observations concerning 
groundwater drawdown patterns and the overall sensitivity of the 
hydrogeologic system to test-related pressure conditions. 


12217. (DOE/METC-88/6097, pp. 175-181) Preburn geologic 
and hydrologic characteristics affecting process results at the 
Rocky Mountain | UCG (underground coal gasification). Oliver, 
R.L. USDOE Morgantown Energy Technology Center, WV (USA); 
Gas Research Inst., Chicago, IL (USA). Aug 1988. (CONF- 
880874—: 14. annual underground coal gasification symposium, 
Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of the 
fourteenth annual underground coal gasification symposium. Order 
Number DE88001093. Available from NTIS, PC A18/MF A01. 
Geologic and hydrologic characteristics identified during the pre- 
burn characterization program had an affect on process results. 
Geologic characteristics of significance published by Oliver in 
February 1987, include the identification of two small-scale struc- 
tural anomalies that exhibit stratigraphic displacements of less than 
5 feet, and the identification of cleats with the dominant cleat ori- 
ented downdip (N35°E) and the minor cleat oriented along strike 





(N55°W). Hydrologic characteristics of significance published by 
Mason et al. in April 1987, include the identification of the two 
small-scale structural anomalies functioning as high permeability 
zones, identification of anisotropy (or directional permeability) in the 
coal seam controlled by cleating, and identification of higher trans- 
missivities in the southern part of the site compared with the 
northern part of the site. Process results affected by these factors 
include the migration of a gas bubble to the southwest, towards the 
area of higher transmissivities and lower confining fluid pressures, 
and communication between the two modules which was probably 
enhanced by high permeability structural anomaly zones that cut 
through both modules. 


12218 (DOE/METC-88/6097, pp. 182-191) Rocky Mountain | 
UCG (underground coal gasification) operations. Bloomstran, 
M.A.; Galyon, G.D.; Davis, B.E. USDOE Morgantown Energy Tech- 
nology Center, WV (USA); Gas Research Inst., Chicago, IL (USA). 
Aug 1988. (CONF-880874—: 14. annual underground coal gasifica- 
tion symposium, Schaumburg, IL (USA), 15-18 Aug 1988). In 
Proceedings of the fourteenth annual underground coal gasification 
symposium. Order Number DE88001093. Available from NTIS, PC 
A18/MF A01. 

The Rocky Mountain | Underground Coal Gasification (UCG) 
Test conducted near Hanna, Wyoming started in mid-November 
1987 and ran for 100 days. The Rocky Mountain | Program was 
jointly sponsored by the US Department of Energy, Morgantown 
Energy Technology Center and an Industry Consortium led by the 
Gas Research Institute. The program was managed by the 
Stearns-Roger Division of United Engineers and Constructors, Inc. 
with participation from Energy International, Inc., Lawrence Liver- 
more Laboratories, Western Research Institute, Project 
Construction Corporation and North Dakota Mining and Mineral Re- 
sources Research Institute. The objectives called for demonstration 
of two distinctly different technologies which included the CRIP 
(Controlled Retracting Injection Point) and the ELW (Extended 
Linked Well) Technologies. A design basis was laid out for the test 
and a Facilities Design Criteria document which supported the 
design basis was developed. The facility presented very few opera- 
tional problems which allowed the test objectives to be met. The 
CRIP process was successfully demonstrated on a scale that is 
consistent with commercial operations. Three CRIP maneuvers 
were performed and subsequent gasification reactors were devel- 
oped. In the ELW module, gasification of the first reactor was 
successful, however, switchover to the second injection well with 
subsequent gasification was not achieved. An evaluation of the 
overall facility and the test operations will be presented in addition 
to recommendations for future testing and an overall analysis of 
the achievement of the objectives. 


12219 (DOE/METC—88/6097, pp. 192-199) Execution and 
performance of the CRIP process during the Rocky Mountain | 
UCG underground coal gasification field test. Thorsness, C.B.; 
Hill, R.W.; Britten, JA. USDOE Morgantown Energy Technology 
Center, WV (USA); Gas Research Inst., Chicago, IL (USA). Aug 
1988. DOE Contract W-7405-ENG-48. (CONF-880874—: 14. an- 
nual underground coal gasification symposium, Schaumburg, !L 
(USA), 15-18 Aug 1988). In Proceedings of the fourteenth annual 
underground coal gasification symposium. Order Number 
DE88001093. Available from NTIS, PC A18/MF A01. 

The Controlled Retracting Injection Point (CRIP) process for un- 
derground coal gasification (UCG) was successfully demonstrated 
during the Rocky Mountain | (RM |) field test conducted in the win- 
ter of 1987-88 near Hanna, Wyoming. The basic features of the 
CRIP process are its ability to maintain oxidant injection low in the 
coal seam by utilizing a horizontal, lined injection borehole, and its 
ability to re-ignite the coal at a given location via a movable igniter/ 
torch assembly, when heat losses to inert overburden begin to de- 
grade product gas quality in the mature cavity. This assembly is 
positioned to burn through the stainless steel liner at desired loca- 
tions, creating new injection points for oxygen and steam, thereby 
allowing for multiple cavities from a single injection borehole. Dur- 
ing the field test, thermocouples in the vicinity of the reactors 
indicated growth of the cavity beginning low in the coal seam. Also, 
on each of the three occasions that the torch was used to cut the 
liner and initiate a new cavity, a rapid improvement in gas quality 
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occurred. These results confirm the ability of the CRIP process to 
operate as planned. In this paper the details of the igniter assem- 
bly are described, operating conditions during the liner cutting 
maneuvers are presented and data describing the system 
response to the initiation of new cavities are analyzed. Finally, opti- 
mization of the igniter assembly and its use at high pressures and 
in alternate geometries is discussed. 


12220 (DOE/METC-—88/6097, pp. 200-212) Resource recov- 
ery and cavity growth during the Rocky Mountain | field test. 
Cena, R.J.; Britten, J.A.; Thorsness, C.B. USDOE Morgantown En- 
ergy Technology Center, WV (USA); Gas Research Inst., Chicago, 
IL (USA). Aug 1988. DOE Contract W-7405-ENG-48. (CONF- 
880874—: 14. annual underground coal gasification symposium, 
Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of the 
fourteenth annual underground coal gasification symposium. Order 
Number DE88001093. Available from NTIS, PC A18/MF A01. 

Resource recovery and cavity growth remain important issues af- 
fecting performance, scale-up and overall process efficiency for 
underground coal gasification (UCG). Results from the recently 
completed dual-module Rocky Mountain | (RM |) UCG experiment 
give us firsthand information concerning these important parame- 
ters. During the RM | test, two gasifiers, the Controlled Retracting 
Injection Point (CRIP) and the Extended Linked Well (ELW) mod- 
ules, were operated simultaneously. These modules differed in well 
completion geometry and to a lesser extent in operating strategy. 
Using material balance, thermowell and tracer gas information, 
cavity development, gas production rates and yields, and general 
features of the two modules are discussed and compared. Also, 
the linking phase of the test is described, and effects of process 
parameter changes on system performance are discussed. The 
major conclusion obtained from data analysis is the importance of 
maintaining oxidant injection low in the coal seam at all times. Per- 
formance of the CRIP gasifier, for which the above condition was 
met, is shown to compare very favorably with performance of sur- 
face gasifiers. 


12221 (DOE/METC-88/6097, pp. 213-219) Test of direct 
methanation at Rocky Mountain | underground coal 

tlon. Lee, A.L.; Meyer, H.S.; Cover, A.E. USDOE 

Energy Technology Center, WV (USA); Gas Research Inst., 
Chicago, IL (USA). Aug 1988. (CONF-880874—: 14. annual under- 
ground coal gasification symposium, Schaumburg, IL (USA), 15-18 
Aug 1988). In Proceedings of the fourteenth annual underground 
coal gasification symposium. Order Number DE88001093. Avail- 
able from NTIS, PC A18/MF A01. 

Current methanation processes require extensive treatment of 
the feed gas. To make substitute natural gas (SNG) from coal 
more economically competitive, the Gas Research institute (GRI), 
through a cooperative program with Kellogg Rust Synfuels and 
their subcontractors, Catalysis Research Corporation and the Insti- 
tute of Gas Technology, is developing an advanced process for the 
Direct Methanation of coal-derived synthesis gas. The Direct 
Methanation process is based on a novel family of hydrogenation 
catalyst that are sulfur-resistant and have a low potential for car- 
bon fouling. Bench-scale testing of the catalyst, with feed gases to 
simulate the outputs of several coal gasification processes (e.g. 
KRW, Lurgi, BGC/Lurgi, Shell, and Underground Coal Gasification) 
show essentially no decrease in catalyst activity in the presence of 
up to 3 mole percent of sulfur compounds during exposure testing 
of up to 10,000 hours. These tests have provided data for process 
designs and economic analyses and have shown a potential 
economic advantage for Direct Methanation compared to 
commercially-available methanation systems. To test the GRI cata- 
lysts with actual coal-derived raw synthesis gas, a trailer containing 
one adiabatic and four isothermal test units were shipped to the 
DOE/GRI/Industry Rocky Mountain 1 UCG test site for continuous 
catalyst testing. The catalysts were on stream, using the extended 
linked well (ELW) product gas directly, from December 10, 1987 to 
January 16, 1988. The catalysts’ activity remained constant and no 
increases in pressure drop were detected across the beds during 
this test period. The ELW gas, containing oil species with molecular 
weights up to 280, passed through the catalyst beds. No oil phase 
was detected in the Direct Methanation condensate. This indicates 
that the catalyst hydrogenated the oils to saturated hydrocarbons. 
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12222 (DOE/METC-88/6097, pp. 220-230) Process implice- 
tions of the RM | underground coal gasification test. Woodcock, 
K.E.; Hill, V.L. USDOE Morgantown Energy Technology Center, 
WV (USA); Gas Research Inst., Chicago, IL (USA). Aug 1988. 
(CONF-880874—: 14. annual underground coal gasification sympo- 
sium, Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of 
the fourteenth annual ui und coal gasification symposium. 
Order Number DE880010938. Available from NTIS, PC A18/MF A01. 

The gasification phase of the Rocky Mountain | (RM |) Coal 
Gasification Test was conducted during the winter months of 1987- 
88. This test included two paralle! UCG modules, both linked by 
directional drilling. Gasification data for the Extended Linked Well 
(ELW) and Controlied Retracting Injection Point (CRIP) modules 
were compared to determine performance of the two UCG ap- 
proaches. Analysis of the raw process data was conducted to 
determine the effects of process conditions on gas production, shift 
and methanation equilibrium, water influx and oxygen utilization ef- 
ficiencies. It was found that the CRIP module was more efficient 
than the ELW module, due partly to lower water influx, but both 
provided reasonable oxygen utilization. Efficiency of the first and 
third CRIP cavities was higher than the second cavity and fourth 
cavities. Analysis of the gas composition suggested that the prod- 
uct gas approached equilibrium in the gas phase for both modules. 
Limited evaluation of the impact of injection gas indicated that a 
steam/oxygen injection ratio of 1:1 resulted in lowered dry gas pro- 
duction for both modules. 


12223 (DOE/METC-88/6087, pp. 241-249) Changes in 
groundwater quality caused by in-situ gasification of east 
Texas lignite. Leach, K.S.; Brimhall, R.M. USDOE Morgantown 
Energy Technology Center, WV (USA); Gas Research Inst., 
Chicago, IL (USA). Aug 1988. (CONF-880874—: 14. annual under- 
ground coal gasification symposium, Schaumburg, IL (USA), 15-18 
Aug 1988). In Proceedings of the fourteenth annual underground 
coal gasification symposium. Order Number DE88001093. Avail- 
able from NTIS, PC A18/MF A01. 

The Petroleum Engineering Department at Texas A and M Uni- 
versity conducted UCG field tests at Rockdale in Milam County in 
1979 and 1980. The process generated solutes that were 
introduced into groundwater when normal flow returned to a post- 
gasification zone. Research into the changes in the groundwater 
quality and the long term effects of specific solutes at the Rockdale 
site is the basis of this report. The US Geological Survey's two- 
dimensional solute transport model was used to simulate the 
distribution of boron, sulfate, and total dissolved solids in and 
around the gas generator. A three-well interference test and long- 
term quality and water level change were simulated to calibrate the 
model. Several field parameters were determined. The gas genera- 
tor was treated as an instantaneous source using post-burn 
concentrations at the process wells and baseline concentrations 
were used for the nodes outside the gas generator. Plume move- 
ment for each solute was calculated for a period of 100 years on 
both the permit area and for 4476 acres. Boron was the least mo- 
bile of the three trace elements, never traveling more than 100 feet 
from the generator area. Sulfate and TDS moved out of the permit 
area but never increased above 3% of the baseline values at ap- 
proximately 400 to 450 feet. Sulfate was the most mobile of the 
three solutes studied. After analyzing the movement of these three 
solutes none was found to be potential groundwater contaminants 
in the lignite seam. 


12224 


(DOE/METC-—88/6097, pp. 250-262) Process product 
characterization for Rocky Mountain 1 UCG (underground coal 
gasification) project. Barbour, F.A.; Cummings, R.E.; Campbell, 
S.L.; Covell, J.R. USDOE Morgantown Energy Technology Center, 


WV (USA); Gas Research Inst., Chicago, IL (USA). Aug 1988. 
DOE Contract FG21-88MC25038. (CONF-880874-: 14. annual un- 
derground coal gasification symposium, Schaumburg, IL (USA), 
15-18 Aug 1988). In Proceedings of the fourteenth annual under- 
ground coal gasification symposium. Order Number DE88001093. 
Available from NTIS, PC A18/MF A01. 

Rocky Mountain 1 product gas streams were sampled for liquid, 
gaseous, and solid products. Liquid products were sampled at the 
tar/water knockout heat exchangers in the gas shack. Aqueous 
and organic liquids were separated by gravity prior to analysis. 
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Product waters were analyzed for water quality, trace metals, and 
organic contaminants. Dry gas was analyzed by gas chromatogra- 
phy for trace sulfur and hydrocarbon compounds. Sampling for 
solids was performed at tees in the eight-inch product lines prior to 
flow measurements. The solids were sampled isokinetically at pro- 
duction temperature and pressure with an insulated cyclone to 
separate the solids from other products. Collection of solids has 
provided information on particulate size and production rate as well 
as sample for other coal analyses. 


12225 (DOE/METC-88/6097, pp. 263-273) Groundwater 
temperatures at the Rocky Mountain 1 underground coal gasi- 
fication site, Carbon County, Wyoming. Gosnold, W.D.; Beaver, 
F.W.; Schmit, C.R. USDOE Morgantown Energy Technology Cen- 
ter, WV (USA); Gas Research Inst., Chicago, IL (USA). Aug 1988. 
(CONF-880874—: 14. annual underground coal gasification sympo- 
sium, Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of 
the fourteenth annual underground coal gasification symposium. 
Order Number DE88001093. Available from NTIS, PC A18/MF A01. 

Analysis of precision temperature-gradient measurements in 
observation wells at the Rocky Mountain 1 underground coal gasifi- 
cation site near Hanna, Wyoming, indicate small changes in 
temperatures and large changes in temperature-gradients in the 
coal aquifer near the burn site at distances exceeding the conduc- 
tive reach of the thermal event during and after the burn. The 
temperature disturbances observed in the wells were caused by 
advection of heat by water flowing in fractures in the coal aquifer. 
The directions of flow indicated by temperature measurements at 
different time periods suggests that fracture permeability in the coal 
aquifer system can produce a complex flow system near the cavity. 
In general, interpretations of groundwater flow based on tempera- 
ture disturbances were reconcilable with flow based on water-level 
measurements. 


12226 (DOE/METC—88/6097, pp. 274-283) Groundwater 
chemistry changes in the Hanna No. 1 coal seam during the 
Rocky Mountain 1 underground coal gasification test, Hanna, 
Wyoming. Moody, C.G.; Donovan, R.C.; Mason, J.M. USDOE 
Morgantown Energy Technology Center, WV (USA); Gas Research 
Inst., Chicago, IL (USA). Aug 1988. (CONF-880874—: 14. annual 
underground coal gasification symposium, Schaumburg, IL (USA), 
15-18 Aug 1988). In Proceedings of the fourteenth annual under- 
ground coal gasification symposium. Order Number DE88001093. 
Available from NTIS, PC A18&/MF A01. 

Groundwater was sampled from the Hanna No. 1 coal seam dur- 
ing the Rocky Mountain 1 underground coal gasification test. 
Product gas was releaséd into the coal seam during the test. Car- 
bon dioxide gas, a primary component of product gas, dissolved 
into the groundwater and decreased pH from 8.4 to 6.4. The result- 
ing acidic pH probably caused calcite dissolution which increased 
groundwater alkalinity (defined as CaCO, content). Increases in 
sulfate, total dissolved solids, and ammonia were primarily caused 
by the migration of groundwater from the southwest corner of the 
site towards the test cavities. Increases in total organic carbon oc- 
curred at wells that experienced gas influx. Acetic acid, acetone, 
and trace amounts of benzoic acid account for most of the TOC in- 
creases. Boron concentrations did not exceed 33 pg/L and do not 
indicate a significant contribution from the UCG process. Phenols, 
cyanide, and sulfide coneentrations were below their analytical 
detection limits. Despite the release of product gas into the ground- 
water system of the coal, there were surprisingly minor effects on 
groundwater quality. 


12227 (DOE/METC—88/6097, pp. 284-292) Venting, flushing, 
and cooling of the RM1 UCG (underground coal gasification) 
cavities. Boysen, J.E.; Sullivan, S.; Covell, J.R. USDOE Morgan- 
town Energy Technology Center, WV (USA); Gas Research Inst., 
Chicago, IL (USA). Aug 1988. (CONF-880874—: 14. annual under- 
ground coal gasification symposium, Schaumburg, IL (USA), 15-18 
Aug 1988). In Proceedings of the fourteenth annual underground 
coal gasification symposium. Order Number DE88001093. Avail- 
able from NTIS, PC A18/MF A01. 

Upon completion of the Rocky Mountain 1 (RM1) underground 
coal gasification (UCG) field test, simple low-cost procedures were 
initiated to reduce groundwater contamination from the test. These 
procedures were based on the results of laboratory research and 





numerical modeling conducted at the Western Research Institute 
(WRI). This research indicated that postburn process operation is 
critical for reducing UCG’s impact on groundwater quality. Steam 
was injected into and produced from each of the two RM1 UCG 
cavities to cool the cavities and to remove residual contaminants. 
Further, these cavities were continuously vented to remove effiu- 
ents and to enhance groundwater influx. The groundwater influx 
provided additional cooling of the cavities, thereby minimizing post- 
burn pyrolysis. Groundwater influx also stripped contaminants from 
the surrounding coal, char wall, and cavity and prevented further 
transport of contaminants away from the UCG cavities. Thus, many 
of the contaminants generated during gasification and most of the 
contaminants generated after gasification were transported to the 
surface, minimizing UCG’s impact on local groundwater. 


12228 (DOE/METC-—88/6097, pp. 294-297) Permitting under- 
ground coal gasification projects in Wyoming: After Rocky 
Mountain 1. Spears, R.G. USDOE Morgantown Energy Technol- 
ogy Center, WV (USA); Gas Research Inét., Chicago, IL (USA). 
Aug 1988. (CONF-880874—: 14. annual underground coal gasifica- 
tion symposium, Schaumburg, IL (USA), 15-18 Aug 1988). In 
Proceedings of the fourteenth annual underground coal gasificatiui: 
symposium. Order Number DE88001093. Available from NTIS, PC 
A18/MF A01. 

The most important groundwater protection requirements for in- 
situ mining operations in Wyoming are: (1) confine process fluids 
to the production zone; (2) restore production zone groundwater 
quality to pre-mining levels. How to correctly define and detect pro- 
cess fluid excursions is a critical question but difficult to answer. 
The location of the monitor wells defines a buffer zone around the 
mined area beyond which water quality changes will be considered 
out of control. The RM1 experience suggests that UCG operations 
may require wider buffer zones than other types of in-situ mining. 
The RM1 burn was designed to confine gas to the burn cavity by 
maintaining a cone of groundwater depression. However, because 
of permit boundary constraints, the monitor wells were located 
within 600 feet of the cavities and some up-dip wells were affected 
by escaping gas throughout the test. Given the fractured nature of 
most coals, some gas loss may be unavoidable during UCG, al- 
though it can hopefully be limited by controlling cavity pressure. 
RM1 groundwater restoration effort may show that the water quality 
changes associated with gas loss are reversible and temporary. 
Nevertheless, future commercial UCG operations will probably be 
required to predict the distance and direction of gas transport 
based on the results of intensive site characterization studies and 
operational constraints. Excursion monitoring wells could then be 
placed outside the expected area of influence to define the full 
areal extent of any water quality impacts. Trend wells inside the 
monitor well ring may also be needed so that any operational 
adjustments needed to contro] gas loss can be made to detect mi- 
gration of process fluid before it reaches the monitor wells. 


12229 (DOE/METC-88/6097, pp. 298-305) Rawlins UCG 
demonstration plant environmental program. Bloomstran, M.A.; 
Andrews, R.D. USDOE Morgantown Energy Technology Center, 
WV (USA); Gas Research Inst., Chicago, IL (USA). Aug 1988. 
(CONF-880874—: 14. annual underground coal gasification sympo- 
sium, Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of 
the fourteenth annual underground coal gasification symposium. 
Order Number DE88001093. Available from NTIS, PC A18/MF A01. 

The US Department of Energy, Morgantown Energy Technology 
Center and Energy International, Inc. have entered into a Coopera- 
tive Agreement to conduct a cost-shared proof-of-concept field test 
demonstrating the operation of commercial-scale steeply dipping 
bed underground coal gasification (UCG) modules to provide the 
synthesis gas for a small-scale commercial ammonia plant. The 
field test and the commercial ammonia plant will be located near 
Rawlins, Wyoming. The facility will be the first ¢emmercial demon- 
stration of underground coal gasification te in the US and 
therefore, will be the first UCG facility ited to obtain commer- 
cial permits. Compliance with the Natioval Environmental Policy 
Act was a requirement due to the partial ip of the pro- 
gram by DOE. This process was completed in late Spring of 1988. 
During this process, all environmental concerns were addressed 
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and mitigative action has been identified. Many permits are re- 
quired for both the UCG facility and the ammonia facility. These 
permits and programs will be coordinated mostly with Wyoming 
State agencies. To support these permits, baseline data from the 
previous Rawlins UCG tests have been used and new baseline 
data has been collected as a continuing activity. Each of these ac- 
tivities will be described and their implications for the commercial 
operations will be discussed. 


12230 (DOE/METC—88/6097, pp. 232-240) Results of the 
groundwater restoration demonstration project, Hanna under- 
ground coal gasification test site, Wyoming. Oliver, R.L. 
USDOE Morgantown Energy Technology Center, WV (USA); Gas 
Research Inst., Chicago, IL (USA). Aug 1988. (CONF-880874—: 
14. annual underground coal gasification symposium, Schaumburg, 
IL (USA), 15-18 Aug 1988). In Proceedings of the fourteenth an- 
nual underground coal gasification symposium. Order Number 
DE88001093. Available from NTIS, PC A18/MF A01. 

Underground coal gasification experiments conducted during the 
1970s at the US Department of Energy site near Hanna, Wyoming, 
formed six underground cavities in the Hanna No. 1 coal seam, an 
aquifer of low permeability. since the UCG experiments were com- 
pleted, dilute concentrations of pyrolysis products and leachates 
have been detected in groundwater monitcring wells in and near 
some of the six cavities. The Hanna Ili cavity water exceeded the 
DOE target levels of 3300 mg/L for TDS and 1800 mg/L for sulfate, 
while the Hanna | cavity water exceeded the DOE target level of 
0.13 mg/L for phenols. Restoration of the Hanna | and Hanna ill 
cavities was completed during the spring and summer of 1987. An 
evaporation pond with a leakage detection system was constructed, 
after which 208,100 gallons of water were pumped from the Hanna 
Ill cavity into the evaporation pond to remove TDS and sulfate. 
Quality of the Hanna Ill cavity water remained constant during 
pumping, indicating negligible dilution from or influx of additional 
water. A new pumping well was installed in the Hanna | cavity to 
allow pumping of 122,284 gallons of Hanna | cavity water through 
a carbon adsorption system to remove phenols. The treated water 
was then injected into the Hanna Ili cavity, significantly lowering 
TDS and sulfate concentrations and retuming the cavity to 65% of 
starting water volume. The Hanna | cavity retained approximately 
60% of its initial water volume. Water from the Hanna | cavity sam- 
pled before cycling through the carbon adsorption system indicated 
no phenols contamination, with the previously indicated contamina- 
tion probably resulting from the leaching of condensed organics 
present in the process well used for sampling. 


12231 (DOE/METC-88/6097, pp. 306-310) Rawlins clean 
coal technology program. Davis, B.E.; Singleton, A.H.; Penland, 
R.K. USDOE Morgantown Energy Technology Center, WV (USA); 
Gas Research Inst., Chicago, IL (USA). Aug 1988. (CONF- 
14. annual underground coal gasification symposium, 
Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of the 
fourteenth annual underground coal gasification symposium. Order 
Number DE88001093. Available from NTIS, PC A18/MF A01. 

Energy International, Inc., one of the awardees for the first round 
of the Clean Coal Technology program, will construct and operate 
a commercial ammonia plant at Rawlins using UCG for the produc- 
tion of synthesis gas feedstock. The UCG Proof-of-Concept 
demonstration component of the project will also provide the com- 
mercial operating experience base to enable expanded use of this 
environmentally clean coal technology to other fuel based projects. 
The initial plant operations will provide technical data on UCG 
module operations and surface processing. The status of the P-O- 
C program will be discussed along with technical plans. 


12232  (DOE/METC-88/6097, pp. 311-324) A site character+- 
zation program for Energy International, Inc.'s udnerground 
coal gasification project North Knobs site, Carbon County, 
Wyoming. Pilcher, R.C.; Bloomstran, M.A. USDOE Morgantown 
Energy Technology Center, WV (USA); Gas Research Inst., 
Chicago, IL (USA). Aug 1988. (CONF-880874—: 14. annual under- 
ground coal gasification symposium, Schaumburg, IL (USA), 15-18 
Aug 1988). In Proceedings of the fourteenth annual und 

coal gasification symposium. Order Number DE88001098. Avail- 
able from NTIS, PC A18/MF A01. 
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The characterization program implemented at the North Knobs 
underground coal gasification site was designed to satisfy the over- 
lapping need for geological, geochemical, and geophysical data 
that will be used to prepare mining permits, perform feasibility stud- 
ies, and assure the efficient and economic utilization of the coal 
resource. The fundamental step in providing meaningful information 
that will be used in many phases of the project is to design a sur- 
face and subsurface exploration program that will result in 
acquisition and preservation of data in a fashion that is easily inter- 
preted and readily accessible throughout the life of the project. 
During a characterization program conducted in late 1987 and 
early 1988 twenty-six drill holes and three trenches were placed to 
yield information in the area surrounding the proposed initial mod- 
ule block. Eighteen of the drill holes were located and completed 
as hydrologic monitoring wells. Seven of these holes were dual 
purpose in that cores were taken from them before they were 
reamed, cased, and completed as hydrologic monitoring wells. The 
remaining eight drill-holes were located to yield maximum struc- 
tural, stratigraphic, and coal quality data; and act as basis for 
correlation to data that was collected through previously conducted 
exploration programs. Continuous geological samples were recov- 
ered from all holes, and the boreholes were surveyed with 
downhole geophysical drill. These data will input to a geological 
data base that can be manipulated by common data base manage- 
ment programs that are available for use on microcomputers. This 
geological data base will be used as a framework that will aid in 
the assessment of the structural integrity of the rock package that 
envelopes the coal seams, hydrologic modelling, estimation of coal 
reserves, design and emplacement of a process well system, and 
the planning of future exploration and characterization programs. 


12233 (DOE/METC-88/6097, pp. 325-334) Rawlins CCT pro- 
cess engineering and design. Bebout, R.A.; Kendrick, T.R. Ill; 
Mickey, R.A. USDOE Morgantown Energy Technology Center, WV 
(USA); Gas Research Inst., Chicago, IL (USA). Aug 1988. DOE 
Contract FC21-88MC24167. (CONF-880874—: 14. annual under- 
ground coal gasification symposium, Schaumburg, IL (USA), 15-18 
Aug 1988). In Proceedings of the fourteenth annual underground 
coal gasification symposium. Order Number DE88001093. Avail- 
able from NTIS, PC A18/MF A01. 

The Rawlins CCT facility will be a stand alone operation utilizing 
the UCG product gas as a feedstock process fuel, and to generate 
necessary steam and electric power to operate the facility. The in- 
tegrated system will be discussed as well as some of the options 
considered. 


12234 (DOE/METC-88/6097, pp. 335-338) The commercial 
UCG (underground gasification ot coal) to ammonia plant at 
Rawlins. Singleton, A.H.; Peniand, R.K.; Davis, B.E. USDOE Mor- 
gantown Energy Technology Center, WV (USA); Gas Research 
Inst., Chicago, IL (USA). Aug 1988. DOE Contract FC21- 
88MC24167. (CONF-880874—-: 14. annual underground coal 
gasification symposium, Schaumburg, IL (USA), 15-18 Aug 1988). 
In Proceedings of the fourteenth annual underground coal gasifica- 
tion symposium. Order Number DE88001093. Available from 
NTIS, PC A18/MF A01. 

Low cost synthesis gas supplied by the underground gasification 
of coal (UCG) provides an attractive commercial opportunity to pro- 
duce ammonia with a competitive advantage. Energy International, 
Inc., one of the awardees for the first round of the Clean Coal 
Technology Program, will construct and operate a commercial am- 
monia plant at Rawlins using UCG for the production of synthesis 
gas for conversion to ammonia. The project will not only lead to a 
continuing commercial operation of an ammonia production facility 
with an attractive rate of return, but the UCG Proof-of-Concept 
demonstration will also provide the commercial operating experi- 
ence base to enable expanded use of this environmentally clean 
coal technology to other fuel based projects. The market and finan- 
cial aspects important to commercial viability of this project will be 
discussed in this paper. 


12235 (DOE/METC—88/6097, pp. 339-351) The thulin 
Belgian-German field test and Its outlooks. Chandelle, V.; Li, T.; 
Mostade, M. USDOE Morgantown Energy Technology Center, WV 
(USA); Gas Research Inst., Chicago, IL (USA). Aug 1988. (CONF- 
880874—-: 14. annual underground coal gasification symposium, 
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Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of the 
fourteenth annual underground coal gasification symposium. Order 
Number DE88001093. Available from NTIS, PC A18/MF A01. 

The decision about carrying out an experiment of coal under- 
ground gasification on the Thulin site has been taken in April 1979. 
After two years of unsuccessful attempts with a view to realize a 
linking channel between wells using the reverse combustion tech- 
nique, the research team was convinced that this technique was 
unusable at great depth. Therefore, the decision was taken to exe- 
cute this connection by a mechanical way, using the technique of 
directionally drilled holes. The linking between both wells has been 
completed in January 1986. The proper gasification experiment has 
begun in October 1986 and was achieved in April 1987. Nine years 
of activity on the Thulin site have allowed to make great strides in 
the techniques which are necessary for the implementing of the 
coal underground gasification at great depth. They can quote: a 
better knowledge of the rocks mechanics and fluid mechanics in 
the deep deposits, the use of deviated wells with short or medium 
bending radius for the gasifier preparation, the development of well 
equipments and the use of suitable alloys, the utilization of fluids 
under high pressure and, specially, of a gasifying agent made of 
an oxygen-foamy water mixture. The analysis of the results of the 
experiment which took place in Thulin from October 1986 until April 
1987 shows up the development possibility of a new underground 
gasification method which can be applied to the coal deposits at 
great depth. This method should allow to produce a gas with a 
methane content higher than those of all the gases which can be 
now produced by gasification of the mined coal. 


12236 (DOE/METC-88/6097, pp. 352-359) The future devel- 
opment of UCG (underground coal gasification) in westem 
Europe. Knoblauch, K.; Hewing, G.; Krabiell, K. USDOE Morgan- 
town Energy Techn Center, WV (USA); Gas Research Inst., 
Chicago, IL (USA). Aug 1988. (CONF-880874—: 14. annual under- 
ground coal gasification symposium, Schaumburg, IL (USA), 15-18 
Aug 1988). In Proceedings of the fourteenth annual underground 
coal gasification symposium. Order Number DE88001093. Avail- 
able from NTIS, PC A18/MF A01. 

When it became evident that the joint Belgium and German field 
test in Thulin has to be terminated in early 1988, K2G and the Ger- 
many Federal Research Ministry, had to face the question whether 
the continuation of this development is reasonable and necessary 
and, if so, in which way the future work has to be oriented. Under 
these circumstances, a study was made by K2G, which had the 
task to evaluate today's state of knowledge on UCG. The study 
concluded that, based on the so far acquired knowledge and the 
economic prospects of UCG it is reasonable not to abandon the re- 
search approach. Ways of sharing the future research work on 
UCG in great depth under international and in particular European 
projects should be found. A sophisticated planning and an imple- 
mentation of further activities will be critical relevance to the future 
research in the in-situ-gasification field. To ensure a solid base for 
future experiments the following technical problems have to be 
regarded in detail during the evaluation: site geology, well comple- 
tion, drilling technique, process and environmental control, surface 
equipment, data acquisition as well as labworks. The existing tech- 
nical knowledge on UCG has to be evaluated in detail with regard 
to the following questions: evaluation of technical problems and 
failures of fied experiments conducted worldwide up to the present 
time; technical conclusions for future trials; possible environmental 
impact of UCG and technical measures to ensure an environmen- 
tally clean process; exploratory measures and special measures for 
process control in a disturbed deposit costs and market chances of 
the gas produced by an UCG process. Sound answers to all of 
these questions will enable the time and amount of money needed 
for the further research efforts to be defined and in this way will 
determine the decision criteria for the start of the next program for 
the development of UCG in Western Europe. 


12237 (DOE/METC—88/6097, pp. 360-362) A commercial 
UCG (underground coal gasification) project in New Zealand. 
Davis, B.E.; Goode, R.H. USDOE Morgantown Energy Technology 
Center, WV (USA); Gas Research Inst., Chicago, IL (USA). Aug 
1988. DOE Contract FC21-88MC24167. (CONF-880874—: 14. an- 
nual underground coal gasification symposium, Schaumburg, IL 





(USA), 15-18 Aug 1988). In Proceedings of the fourteenth annual 
underground coal gasification symposium. Order Number 
DE88001093. Available from NTIS, PC A18/MF A01. 

Venture Pacific, Ltd. and Energy Intemational, Inc. have pro- 
posed a commercial project that could see the use of UCG fuel 
gas in the largest coal-fired power plant in New Zealand. The Elec- 
tricity Corporation of New Zealand (Electricorp) is funding a study 
that would identify the feasibility of using Waikato coal for UCG. 
The fuel gas produced can be used in an existing 250 MW unit or 
a new combined cycle plant. 


12238 (DOE/METC—88/6097, pp. 363-373) Natural coal 
combustion pyrometamorphism: Relevance to ‘ound 
coal gasification. Daly, D.J.; Stevenson, R.J.; Schmit, C.R. US- 
DOE Morgantown Energy Technology Center, WV (USA); Gas 
Research Inst., Chicago, IL (USA). Aug 1988. (CONF-880874—: 
14. annual underground coal gasification symposium, Schaumburg, 
IL (USA), 15-18 Aug 1988). In Proceedings of the fourteenth an- 
nual underground coal gasification symposium. Order Number 
DE88001093. Available from NTIS, PC A18/MF A01. 

The physical and mineralogical alteration of overburden resulting 
from underground coal gasification (UCG) constitutes pyrometa- 
morphism (metamorphism under conditions of high temperature 
and low pressure). Although of pyrometamorphic mate- 
rials from UCG is critical to modeling efforts concerning cavity 
growth and stability, geothermometry, and hydrogeology, data on 
these materials is currently limited. The review of 71 sources con- 
cerning pyrometamorphism resulting from natural coal burns, 
undertaken as part of the Gas Research Institute program to de- 
velop a comprehensive model of UCG-related thermal effects, 
indicates that natural burns and UCG produce similar metamorphic 
environments which result in comparable metamorphic assem- 
blages. Information in the reviewed literature, then, is significant to 
UCG-related modeling studies, particularly with respect to: (1) the 
development of a protocol for the characterization of altered materi- 
als, particularly the heterogeneous, high-temperature phases, (2) 
the development of a comprehensive understanding of the 
formation pathways of thermally-altered materials, and (3) the de- 
termination of the potential for impacts on the UCG process during 
the burn and on groundwater resources in the wake of the burn. 


12239 (DOE/METC—88/6097, pp. 374-380) Finite element 
prediction of a model test of a heated cavity in rock. de Pater, 
C.J.; Kamp, W. USDOE Morgantown Energy Technology Center, 
WV (USA); Gas Research Inst., Chicago, IL (USA). Aug 1988. 
(CONF-880874—: 14. annual underground coal gasification sympo- 
sium, Schaumburg, IL (USA), 15-18 Aug 1988). In Proceedings of 
the fourteenth annual underground coal gasification symposium. 
Order Number DE88001093. Available from NTIS, PC A18&/MF A01. 

With the aid of the finite element method the response of a cavity 
in rock to heating was computed. The measured uniaxial strength 
and thermal expansion of the rock were used as input parameters 
for the program. Other parameters were estimated from literature 
data on similar rock types. The rock was modeled as an elasto- 
plastic material. For the model test an ovaloid hole was drilled in a 
cube of homogeneous sandstone (0.3 m on a side). The cube was 
loaded in a true-triaxial loading device and the convergence of the 
cavity was monitored during heating of the cavity wall by a heater 
inside the cavity. In this way the validity of the numerical model 
could be checked in a case with well-defined boundary conditions, 
but in the presence of stress- and temperature gradients and com- 
plex three-dimensional stress conditions. Both in the model test 
and in the numerical simulation a significant influence of the ther- 
mal loading was found. This resulted in a strong convergence of 
the cavity. Although a large difference occurred between prediction 
and experimental result, the numerical model was considered suc- 
cessful in view of the crude approximation to both the material 
properties and the material behavior. For instance the numerical 
model did not include large scale fracturing, which occurred in the 
model test. The favorable performance of the numerical model 
showed that it is feasible to link the results of material tests (like 
the triaxial test) to a model test. However translating these results 
to the behavior of a gasification cavity at true scale would probably 
still require the introduction of significant scale factors. 
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12240 (DOE/METC—88/6097, pp. 381-387) Simulation of a 
two-dimensional gas flow in a coal seam - Modeling and cal- 
culations In respect to reverse combustion linking. Fuhrmann, 
F.; Guntermann, K.J.; Gudenau, H.W. USDOE Morgantown Energy 
Technology Center, WV (USA); Gas Research Inst., Chicago, IL 
(USA). Aug 1988. (CONF-880874-: 14. annual underground coal 
gasification symposium, Schaumburg, IL (USA), 15-18 Aug 1988). 
In Proceedings of the fourteenth annual underground coal gasifica- 
tion s jum. Order Number DE88001093. Available from 
NTIS, PC A18/MF A01. 

Reverse combustion has been successfully applied to linking of 
bore holes at shallow depth and is a candidate for final-linking after 
directional drilling. There are still some uncertainties about the 
maximum distances to cover with reverse combustion at low per- 
meability in great depth and about the channel geometry. In the 
UCG laboratory at Aachen University, permeability of coal-cores, 
17 cm in diameter and up to 1 m length was determined with a 
simulated overburden pressure. The relation of permeability to 
overburden pressure was formulated in mathematical terms and in- 
serted into the calculation of a pressure curve of a linear gas-flow. 
By means of an electro-analogy- model, a transformation could be 
found to calculate distances of a linear flow into distances of a two- 
dimensional flow. The maximum distances for the application of 
reverse combustion appear to be much higher under 2-dimensional 
conditions than under linear flow conditions. Furthermore the 
electro-analogy-model could be used to investigate the channel ge- 
ometry. It was found that at higher flow- rates reverse combustion 
always creates two symmetrical channel-systems. Typical for the 
channel growth is a multiple bi-furcation. The result of the investi- 
gations on channel growth can be stated: more than one channel 
usually will be created and these channels do not follow a straight 
direction but take a circumvention, channel-growth stops, because 
of high flow-density in the vicinity of the injection point; using a 
controlled gas-flow program, one single and straight channel can 
be established from the injection- to the production point. 


12241 


(DOE/METC—88/6097, pp. 388-392) Pumping carbon 
and hydrogen out of the ground using the underground coal 
hydrogasification hydrocarb™ process (UCHG-HCP). Stein- 
berg, M.; Grohse, E.W. USDOE Morgantown Energy Technology 
Center, WV (USA); Gas Research Inst., Chicago, IL (USA). Aug 
1988. (CONF-880874-: 14. annual underground coal gasification 
symposium, Schaumburg, IL (USA), 15-18 Aug 1988). In Proceed- 


ings of the fourteenth annual underground coal gasification 
symposium. Order Number DE88001093. Available from NTIS, PC 
A18/MF A01. 

A new concept for UCG is proposed in which underground coal 
seams are hydrogenated with a hydrogen-rich gas in an injection- 
well to form a methane-rich production-well gas stream. The exit 
methane-rich gas stream, is decomposed to carbon black and a 
hydrogen-rich gas stream above ground. Part of the hydrogen-rich 
gas stream is withdrawn as a clean product gas and the remainder 
is recycled underground to, once again, hydrogenate the coal un- 
derground. Unlike conventional steam gasification of coal, which is 
an endothermic process requiring either oxygen or air to combust 
with coal underground to provide the endothermic heat of reaction, 
the hydrogenation of coal underground is exothermic which main- 
tains the temperature of the bed in the reaction between the coal 
and hydrogen to methane. This process thus, in effect, pumps car- 
bon fuel out of the ground with the use of hydrogen. Furthermore, 
it is a much safer system to operate than the steam-oxygen gasifi- 
cation of underground coal. 


12242 (DOE/METC—88/6097, pp. 393-401) Material problems 
on deep-well completion due to corrosion. Zechner, R.; Gunter- 
mann, K.; Dahl, W.; Gudenau, H.W. USDOE Morgantown Energy 
Techno Genter, WV (USA); Gas Research iInst., Chicago, IL 
(USA). Aug 1988. (CONF-880874—: 14. annual underground coal 
gasification symposium, Schaumburg, IL (USA), 15-18 Aug 1988). 
In Proceedings of the fourteenth annual underground coal gasifica- 
tion symposium. Order Number DE88001093. Available from 
NTIS, PC A18/MF A01. 

Corrosion defects on the well equipment of the Belgium-German 
UCG-field test in Thulin caused interrupts during the linking phase. 
Materials with a good corrosion resistance by the conditions in the 
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well were chosen for the last phase of gasification. After the termi- 
nation of the test the tubings were pulled out and were analyzed in 
respect to their corrosion defects. 


12243 (DOE/PC/50001-T2) Exploratory research on direct 
coal liquefaction using a high-pressure and high-temperature 
polarizing microscope: Final report. Wender, |.; Panvelker, S.; 
Wen, M. BCR National Lab., Monroeville, PA (USA). Sep 1988. 
30p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
82PC50001. Order Number DE90005307. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A high-pressure and high-temperature polarizing microscope has 
been developed. This instrument was used to study (1) liquefaction 
of Illinois No. 6 and Wyodak coals in the presence of molten-salt 
and liquid (organometallic) catalysts, (2) behavior of individual coal 
macerals, and (3) mesophase formation from solvent refined coal 
and coal asphaltenes. The instrument was found to be particularly 
suited to study mesophase formation through the use of polarized 
light and to study materials such as macerals, the basic con- 
stituents of coals. The macerals are usually available only in 
milligram quantities. 4 refs., 9 figs., 2 tabs. 


12244 (DOE/PC/70003—-F1) Coal pretreatment for two-stage 
liquefaction: Part 1, Liberation of coal macerals: Final report. 
Cho, H.; Luckie, P.T. Pennsylvania State Univ., University Park, PA 
(USA). Dept. of Mineral Engineering. Apr 1987. 121p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract FG22-84PC70003. Or- 
der Number DES90005308. Available from NTIS, PC AO7/MF A01 - 
OSTI; GPO Dep. 

The objective of this research is to examine the effects of em- 
ploying coal feedstock with altered maceral compositions on coal 
liquefaction results. The altered maceral compositions were to be 
achieved by employing near commercial concentration procedures, 
after achieving liberation via comminution. Because it was neces- 
sary to produce rather fine (<75 yum) particulates to achieve 
acceptable liberation, liquid-liquid extraction was chosen as the 
separation process. This report presents the results of the libera- 
tion behavior of coal macerals during comminution and preliminary 
liquid-liquid extraction results. For the analysis of liberation, the 
size fractions from either crushing or grinding were subjected to 
the gravity fractionation. Then, the size-density fractions were 
analyzed for the petrographic composition to produce the size- 
composition matrices. 53 refs., 27 figs., 31 tabs. 


12245 (DOE/PC/79908-T5) The hindered diffusion of coal 
liquids under non-reactive and high temperature and pressure 
reactive conditions: Quarterly report 5, September 15, 1988— 
December 14, 1988. Tsotsis, T.T.; Sahimi, M.; Webster, |.A. 
University of Southern California, Los Angeles, CA (USA). Dept. of 
Chemical Engineering. [1988]. 23p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FG22-87PC79908. Order Number 
DE90004975. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

We have undertaken a theoretical and experimental study of 
“hindered diffusion” of model and real petroleum and coal liquids in 
model and real coal liquefaction and hydroprocessing catalysts un- 
der reactive and non-reactive conditions. This quarter's progress 
includes: Modeling studies of hindered transport through porous 
media. We are currently extending our Monte Carlo Simulation 
Models to describe the diffusivity of flat disk-shaped molecules 
(porphyrins) so that they account for the forces between the 
molecules themselves and the forces between the molecules and 
the pore walls; Studies of porphyrin diffusivity through model mem- 
branes in order to investigate the concentration temperature and 
solvent effects. We have replaced the polycarbonate membranes 
with mica and anodic alumina membranes; Studies of asphaltene 
diffusivities in polycarbonate and mica membranes at room temper- 
atures and atmospheric pressures have been completed. Studies 
of asphaltene diffusivities at higher temperatures were initiated dur- 
ing the second quarter and are currently in progress; A classical 
continuum diffusion model has been developed to describe diffu- 
sion of asphaltenes through straight cylindrical pores. A statistical 
model of an asphaltene molecule diffusing through a straight cylin- 
drical pore is currently under development. 53 refs., 11 figs. 
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and pressure 

: report, December 15, 1988— 
March 14, 1989. Tsotsis, T.T.; Sahimi, M.; Webster, |.A. University 
of Southern California, Los Angeles, CA (USA). Dept. of Chemical 
Engineering. [1989]. 20p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-87PC79908. Order Number DE90005287. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

This quarter we have continued our studies of the effects of the 
topology and geometry of a porous medium on its transport and re- 
active properties. Of particular interest are porous systems for 
which the porous structure is changing as a result of the transport 
and reactive processes. Examples include catalysts that deactivate 
due to the deposition of poisons, and catalysts with smali pores 
and regular porous structures, like zeolites and pillared clays, and 
porous systems characterized by pore volume growth and 
enlargement. We have continued the construction of a UHV Ther- 
mogravimetric System using a TG121 Cahn Microbalance which 
will be used to experimentally investigate the diffusivity of large 
macromolecules in pillared clays for a wide range of pressures and 
temperatures. The current status of the rest of our experimental 
and theoretical work is as follows: modeling studies of hindered 
transport through porous media are continuing. We are currently 
extending our Monte Carlo Simulation Models to describe the diffu- 
sivity of porphyrins; studies of porphyrin diffusivity through model 
membranes are continuing. We have replaced the polycarbonate 
membranes with mica and anodic alumina membranes; studies of 
asphaltene diffusivities in polycarbonate and mica membranes at 
room temperatures and atmospheric pressures have been com- 
pleted. Studies of asphaltene diffusivities at higher temperatures 
were initiated. A classical continuum diffusion model has been de- 
veloped to describe diffusion of asphaltenes through straight 
cylindrical pores. 53 refs. 


12247 (DOE/PC/79933-9) Effectiveness factors tor hy- 
droprocessing of coal and coal liquids: Progress report No. 9, 
September 15, 1989-December 15, 1989. Massoth, F.E.; Seader, 
J.D. Utah Univ., Salt Lake City, UT (USA). Dept. of Fuels Engineer- 
ing. 20 Dec 1989. 18p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-87PC79933. Order Number DE90005523. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

During this quarterly report period, experimental studies were 
completed on the effect of solvent on ambient, non-reactive effec- 
tive diffusivities for coronene in the pores of NiMo-325 catalyst. 
Solvents employed included cyclohexane, n-hexane, n-heptane, n- 
decane, and iso-octane. In addition, data were obtained for TPP in 
iso-octane. In addition, ambient diffusion tests with NiMo-325 for 
coronene in iso-octane in the presence of water were performed. 
Effort continued on the development of an expianation for the large 
value of the exponent, z (7.2 compared to the theoretical value of 
4), obtained under reactive, hydroprocessing conditions, in the 
equation for the restrictive factor, K, = (1-A)z. In addition, work was 
begun on the effect of solvent and temperature at reactive condi- 
tions on the restrictive factor by obtaining experimental data for the 
hydrogenation of Ni-TPP and Ni-TBP in decalin and mesitylene 
solvents with NiMo catalysts of varying particle sizes at two tem- 
peratures. 2 refs., 2 figs., 5 tabs. 


12248 (DOE/PC/88802-T3) Exploratory coprocessing re- 
search: Quarterly report No. 4, June 1, 1989-August 30, 1989. 
Hirschon, A.S.; Tse, D.S.; Malhotra, R.; McMillen, D.F.; Ross, D.S. 
SRI International, Menlo Park, CA (USA). Nov 1989. 16p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
88PC88802. Order Number DE90003899. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The objectives of this project are to: (1) study the scope of hy- 
drothermal pretreatment of coal on subsequent conversion, (2) 
identify and study the chemical or physical causes of this effect, 
and (3) attempt to elucidate the chemistry responsible for any coal- 
resid synergisms. This project is divided into three tasks. A 
summary of our work during this quarter is described below. 5 
refs., 4 figs., 2 tabs. 


12249 (DOE/PC/88806-T3) Cooperative research in coal 
liquefaction intratechnology and generic technology develop- 
ment: Quarterly report, November 1, 1988—January 31, 1989. 





Huffman, G.P.; Sendiein, L.V.A. Consortium for Fossil Fuel Lique- 
faction Science, Lexington, KY (USA). 1989. 99p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FC22-88PC88806. Order 
Number DE90004262. Available from NTIS, PC AO6/MF A01 - 
OSTI; GPO Dep. 

Cooperative research in coal liquefaction from Auburn University, 
University of Kentucky, University of Pittsburgh, West Virginia Uni- 
versity, University of Utah, and the UK Center for Applied Energy 
Research, are briefly discussed. Topics covered include desulfur- 
ization, chemical reactivity, coprocessing, and catalysis. (CBS) 


12250 (DOE/PC/88861-T17, pp. 37-43) Microbial removal of 
organic sultur from coal (bacterial degradation of sulfur con- 
taining heterocyclic compounds). Kiubek, B. Southern Illinois 
Univ., Carbondale, IL (USA). Coal Extraction and Utilization Re- 
search Center. 1988. In High-sulfur coal research at the SIUC 
(Southem Illinois University at Carbondale) Coal Technology Labo- 
ratory. Quarterly progress report, January 1, 1988—March 31, 1988. 
Order Number DE90000053. Available from NTIS, PC AO6/MF A01. 

The presence of substantial levels of sulfur in coal is a major 
source of air pollution, and considerable efforts are being made to 
devise a cost-effective way of removing the sulfur. One method is 
to mutate a laboratory species, Escherichia coli, an organism 
which is genetically well-understood and whose pathways for the 
metabolism of sulfur-containing amino acids have been extensively 
investigated. Such thiophene degraders can be genetically ana- 
lyzed and the genes involved can be cloned in order to amplify 
their products. Dr. D. Clark (Department of Microbiology) is evalu- 
ating these mutants of E. coli. The second approach is the 
development of naturally occurring bacteria capable of thiophene 
degradation. Characterization of the degradation of model com- 
pounds, enhancement of the desulfurization potential of the 
isolated strains via mutagenesis and studies with crushed coal will 
comprise the approach in this study. The degradation rates of their 
model-thiophene compounds and the testing of their isolates with 
coal will index the efficiency of their strains in coal desulfurization. 
Ultimately, the genes responsible for thiophene degradation by the 
isolated strains will be transferred to an E. coli strain creating a 
single organism capable of degrading a broad spectrum of thio- 
phene compounds. 


12251 (DOE/PC/88861—T17, pp. 45-49) Genetic approach to 
microbial coal desulfurization. Clark, D. Southern Illinois Univ., 
Carbondale, IL (USA). Coal Extraction and Utilization Research 
Center. 1988. In High-sulfur coal research at the SIUC (Southem 
Illinois University at Carbondale) Coal Technology Laboratory. 
Quarterly progress report, January 1, 1988—March 31, 1988. Or- 
der Number DES000053. Available from NTIS, PC AO6/MF A01. 

Naturally occurring sulfur bacteria such as Thiobacillus and Sul- 
folobus have been shown to remove inorganic sulfur from coal. If 
genetically modified bacteria could be developed to attack the or- 
ganic sulfur (which is not removed by natural sulfur bacteria) then 
it should be possible to devise a microbial process for coal desulfu- 
rization. Such a biological approach should be relatively cheap and 
safe and produce harmless waste products. The author has devel- 
oped a multiple mutant of Escherichia coli which can oxidize 
thiophene derivatives, and he is continuing to improve this strain. 
Present efforts mainly are directed to cloning the genes involved, in 
order to increase their expression. He is also investigating muta- 
tions affecting the enzyme thiosulfate: sulfur transferase which 
removes (or inserts) sulfur from (or into) many molecules during 
bacterial growth. 


12252 (DOE/PC/88861—-T17, pp. 83-85) Metallic glasses as 
selective catalysts for synthesis of hydrocarbon liquids in 
high sulfur conditions. Brower, W.E. Jr. Southern Illinois Univ., 
Carbondale, IL (USA). Coal Extraction and Utilization Research 
Center. 1988. In High-sulfur coal research at the SIUC (Southem 
Illinois University at Carbondale) Coal Technology Laboratory. 
Quarterly progress report, January 1, 1988—March 31, 1988. Or- 
der Number DE90000053. Available from NTIS, PC AO6/MF A01. 
The PDSC reactor system has shown unusual selectivity for 
ethylene at 100 psig and 210°C for up to one-half hr. Apparent 
crystallization at 1 hr returned the selectivity of the Fe-B cryomilled 
glass catalyst to that characteristic of crystalline iron catalysts. The 
flow reactor has exhibited contamination problems due apparently 
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to iron carbonyl in the reactant gas. Preliminary results of cry- 
omilling of Pd-Si metallic glass show a strong effect on the stability 
of the glass. 


12253 (DOE/PC/88861-T17, pp. 107-112) Corona-enhanced 
tion of SO2/NO,. Dhali, S.K. Southern Illinois Univ., Car- 
bondale, IL (USA). Coal Extraction and Utilization Research 
Center. 1988. In High-sulfur coal research at the SIUC (Southemn 
Illinois University at Carbondale) Coal Technology Laboratory. 
Quarterly progress report, January 1, 1988-March 31, 1988. Or- 
der Number DE90000053. Available from NTIS, PC AO6/MF A01. 

The design and construction of the reactor for corona enhanced 
removal of SO2 has been completed. The reactor is being tested 
with three different electrode geometries, and with three different 
modes of excitation. A thermo electron fluorescent SO, analyzer 
has been ordered and is expected to be operational in two weeks. 
Preliminary computer simulations indicate a pulsed corona with a 
pulsed-width of a few milliseconds will result in the most efficient 
utilization of the electrical energy. A Marx generator has been con- 
structed to produce high-voltage pulses of the order of a few 
milliseconds and voltages of the order of 15 kV. 


12254 (DOE/PC/88861—T17, pp. 121-126) Model analysis of 
sulfur reduction technology and sulfur emission limitations. 
Arey, D.; Crenshaw, J.; Parker, G.; Koscianski, J. Southern Illinois 
Univ., Carbondale, IL (USA). Coal Extraction and Utilization Re- 
search Center. 1988. In High-sulfur coal research at the SIUC 
(Souther Iilinois University at Carbondale) Coal Technology Labo- 
ratory. Quarterly progress report, January 1, 1988—March 31, 1988. 
Order Number DE90000053. Available from NTIS, PC AO6/MF A01. 

The Coal Technology Laboratory Coal Supply and Transportation 
Model (CTL/CSTM) is being used to forecast the impact of the ap- 
plication of regulations (and potential regulations) concerning the 
emission of SO. into the atmosphere on US coal production and 
distribution. Options for coal-burning utilities and industries to re- 
duce SOz emissions include: switching to lower sulfur coal, coal 
preparation, and application of combustion and/or flue-gas cleanup 
technologies CTL/CSTM is a computer simulation of the US coal 
market. Input data which may be independently manipulated in- 
clude: demand for coal by utilities and industry, resources for 
production of coal of various types in various coal-producing re- 
gions, the cost of transporting coal by barge or train from origin to 
destination, the cost of switching to lower sulfur coal, the cost of 
coal preparation, and the cost of combustion and flue-gas cleanup 
technologies. Outputs are the amounts, quality, and prices of coal 
expected to be produced in various regions of the country, the total 
cost of using coal to meet energy demands, including SO2 emis- 
sion control, and the amount of SO2 emitted into the atmosphere. 
During the reporting period CTL/CSTM was used to evaluate the 
proposed SO2 emission tax. The imposition of a tax would yield 
smaller amounts of SO. removal and would be significantly more 


costly than previously proposed strategies. 


12255 (DOE/PC/88917—-T3) A new approach in ultrapurifi- 
cation of coal by selective flocculation: report. 
Moudgil, B.M. Florida Univ., Gainesville, FL (USA). Mineral Re- 
sources Research Center. Dec 1989. 15p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-88PC88917. Order Number 
DE90006173. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


The mathematical and computational model of the selective floc- 
culation process for separating coal pyrite from coal has been 
further developed. Computational simulation in Fortran (as opposed 
to Turbo Pascal) has enabled consideration of 10° particles which 
is of the order of number of particles encountered in experimental 
systems. Relative importance of ® (active sites ratio) over © (frac- 
tional surface coverage) indicated that the desired separation may 
not be possible by controlling the polymer dosage, and that it is 
more important to select a polymer which has no affinity for the in- 
ert component(s). Also, feed composition, according to the 
simulations, should not have any significant influence over the se- 
lectivity. Selective flocculation tests with two previously selected 
polymers indicated that separation of coal pyrite from coal is possi- 
ble. Effect of feed composition, however, was found to be different 
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than predicted by the computational model. This has been at- 
tributed to the experimental parameters which are not optimized at 
the presen: time. 3 refs., 3 figs., 5 tabs. 


12256 (DOE/PC/89851-T1) Cooperative research in coal 
liquefaction infratechnology and generic technology develop- 
ment: Quarterly report, May 4, 1989—July 31, 1989. Huffman, 
G.P.; Sendiein, L.V.A. Consortium for Fossil Fuel Liquefaction Sci- 
ence, Lexington, KY (USA). [1989]. 132p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FC22-89PC89851. Order Number 
DE90004077. Available from NTIS, PC A07/MF A01 - OSTI; GPO 
Dep. 

Various research programs on coal liquefaction are described. 
Research efforts are reported! from the University of Kentucky, Uni- 
versity of Pittsburgh, West Virginia University, University of Utah, 
and the Center for Applied Energy Research. Research areas in- 
clude depolymerization, desulfurization, coprocessing catalysis, 
hydrogenation, and solvent extraction. (CBS) 


12257 (DOE/PC/90515—12) Entrainer effects in high pres- 
sure separation processes: Final technical . Donohue, 
M.D. Johns Hopkins Univ., Baltimore, MD (USA). Dept. of Chemical 
Engineering. [1989]. 50p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-86PC90515. Order Number DE90005299. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Supercritical extraction has considerable potential for commercial 
application as a separation technology. Although equipment costs 
are high, this not the factor limiting widespread commercialization. 
Instead, the limiting factor is the lack of knowledge of the optimal 
solvents and conditions to use for a given extraction. The key to 
profitable supercritical extraction processes is to use cosolvents or 
“entrainers” that maintain or improve selectivity and increase solu- 
bility. Cosolvents such as methanol or other common organic 
solvents, which enhance solvent power by hydrogen bonding inter- 
actions with the solute, are referred to as entrainer cosolvents. The 
increase in solubility that is observed is known as the entrainer ef- 
fect. This report summarizes our work on entrainer cosolvent 
mixtures. Section Il presents preliminary spectroscopic studies. 
Section Ill presents a quantitative FTIR study and the development 
of a chemical equilibrium model. In Section IV the general model 
for solubility enhancement due to the entrainer effect is presented. 
49 refs., 21 figs., 3 tabs. 


12258 (EPRI-GS-6373) Shell Coal Gasification Project 
(SCGP-1) shakedown and demonstration phases: Interim re- 
port. Electric Power Research Inst., Palo Alto, CA (USA); Shell 
Development Co., Houston, TX (USA). c Jan 1990. 79p. Spon- 
sored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

This report describes the early shakedown operations and the 
extended, 1528-hour demonstration run carried out at SCGP-1 dur- 
ing the first year of gasifier operation. Illinois No. 5 coal was used 
throughout this period, and proved to be well-suited to the process. 
Analytical data, including trace element analyses are provided for 
the feedstock coal, the slag and flysiag solids, and the major gas 
and liquid streams in the plant. 


12259 (ETDE-mf—0740472) Material and engineering inves- 
tigations for coal liquefaction in petroleum residues. Final 

. Esser, C.; Huesemann, L.; Oelert, H.H. Technische Univ. 
Clausthal, Clausthal-Zellerfeld (Germany, F.R.). Inst. fuer Chemis- 
che Technologie und Brennstofftechnik; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). Oct 1989. 
148p. (in German). Contract BMFT O3E6058B. Order Number 
DE90740472. Available from NTIS (US Sales Only), PC A07/MF 
A01. 

Coprocessing of lignites and petroleum residues (VR) was 
pretested in autoclave experiments under various reactand gases 
and conditions. Based on gained experience selected test runs 
were made in a continuous once-through PDU of a capacity of 0.1 
td max. Investigations were aimed at reactand gas influence 
mainly, but not to catalyst variation. Process parameters investi- 
gated are mainly pressure, gas-flow, feed-mixture, including 
humidity. For the given design a GHSV=700/h at 25 MPa is 
suitable and an increase in temperature from 400 to 460 deg C im- 
proves product yield and quality. Syngas of 50-75% CO and 6% 
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H20 in the feed gives results comparable with test runs under only 
hydrogen. A higher share of lignite in the feed improves product 
quality but is limited from the PDU-design. Addition of solvents has 
no chemical effect but improves handling. Blending the reactand 
gas with small H2S concentrations improves product quality. (orig.) 
With 34 refs., 34 tabs., 60 figs. 


12260 (ETDE-mf-0744728) Bench-scale unit for coal lique- 
faction for the Peoples Republic of China. Final . 
Beinhauer, R. Arbeitsgemeinschaft Saarberg/VEBA-Oel, Saar- 
bruecken (Germany, F.R.); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). 1988. 47p. (in German). Con- 
tract BMFT 03E-6263-A. Order Number DE90744728. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

For a research program to test the liquefaction properties of Chi- 
nese coals including brown coal a continuous bench-scale unit for 
coal hydrogenation on the basis of German hydrogenation technol- 
ogy in Beijing had been constructed. Cooperation partners are the 
German companies Saarbergwerke AG/Veba Oel AG und the Chi- 
nese Central Coal Mining Research institute, Ministry of Coal 
industry, Beijing. Objective of the cooperation are the planning and 
construction of the plant, instruction for erection/operation of the 
unit and personal training advice on elaborating of the research 
program. The project had been successfully finished at the end of 
1988. The exchange of informations and experiences is continuing. 
(orig.) With 1 tab., 6 figs. 


12261 (EUR-—12073-FR) Co-pyrolysis of coal and hydrocar- 
bon residues. Centre d'Etudes et Recherches des Charbonnages 
de France (CERCHAR), 57 - Marienau (France). Centre de Pyrol- 
yse de Marienau. 1989. 197p. (In French). Available from 
Commission of the European Communities, Luxembourg. 

The incorporation of heavy hydrocarbon residues into the coal 
charge affects the by-products yield and hence the efficiency of the 
pyrolysis process. The aim of the research is to determine those 
properties which increase coal devolatilisation while improving coke 
quality. Various additives were listed and defined using elementary 
analysis, IR spectroscopy, NMR etc., and the material balance was 
determined and the products of pyrolysis and coking analysed. The 
results show that the use of additives in co-pyrolysis always in- 
duces an increase in the total yield of co-products, due to the 
higher volatile matter content of the latter. Stamp charging also in- 
creases the production of tar, which is rich in light compounds. The 
plasticising effect of additives is also demonstrated by plastometer 
measurements. The research concludes that the use of additives 
during the pyrolysis of weakly-coking coals makes it possible, by 
careful selection of available hydrocarbonated residues, either to 
increase considerably the yield of high-value co-products or to in- 
crease the coke’s anisotropic content, and hence its quality. As a 
result, criteria could be established which show the degree of com- 
patibility between the nature of the coal and that of the additive. 


12262 (FSC-—8901) Gist of the 83rd Coke Special Council's 
presentations (1987). Fuel Society of Japan, Tokyo (Japan). 15 
Oct 1987. 58p. (in Japanese). (CONF-871001-Summ.: 83. Coke 
Special Council's meeting, Nagoya (Japan), 15 Oct 1987). Order 
Number DE90710536. Available from NTIS (US Sales Only), PC 
AO4/MF A01. 

The 83rd Coke Special Council's presentations held at Nagoya 
on 15 October 1987 by Fuel Association’s sectional meeting on 
coke. Ten theses were read and one special lecture was delivered. 
Papers were read on the analysis method of hydrogen transferabil- 
ity in the characterization of coking coal, the comparison of PM 
method and JIS method in the study coal’s dilatation and contrac- 
tion, carbonization behaviors of pitch and carbon black systems in 
the chemistry of coal plasticity, the method to obtain the coke of 
high yield and high strength at the pretreatment of solvent 
extraction in the study of depolymerized extract tar, the measure- 
ment experiment result of the formation of pores in the coke, the 
method to reduce the calcination temperature by solvent extraction 
in the study of the strength of preheated coke, the breaking behav- 
iors of coke in the drum tester, the estimation method of optimum 
compacting pressure in the manufacturing method of briquettes, 
unloaders and silos for construction and operation of coal handling 





plants, and Yawatas coke dry quenching facilities. The special lec- 
ture outlined high technologies being introduced into iron works. 36 
refs., 81 figs., 27 tabs. 


12263 (FSC—8901, pp. 15-19) Characterization of extracted 
tar. Mochida, Isao (Kyushu Univ., Fukuoka (Japan)); Korai, Yozo; 
Tasaki, Masayuki; Okuhara Toshiaki. Fuel Society of Japan, Tokyo 
(Japan). 15 Oct 1987. (in Japanese). (CONF-871001—Summ.: 83. 
Coke Special Council’s meeting, Nagoya (Japan), 15 Oct 1987). In 
Gist of the 83rd Coke Special Council's presentations (1987). Or- 
der Number DE90710536. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

After the co-preheating treatment of present coking coal under 
pressurization with short-time contact with high temperature, adding 
tetrafluoranten hydride as additive, tar was recovered by extraction. 
This extracted tar was analyzed and its characters were compared 
with those of usual coal tar. The tar generated by the preheating of 
450-500°C and extracted as THFS solubility was about 20% by 
single preheating and more than 40% by co-preheating with 4HFL. 
This is a very high recovery rate compared with 3% of blast 
furnace carbonization, and with 10% of usual low temperature car- 
bonization. Molecular weight distribution of the components of 
depolymerized and extracted tar was not very different from that of 
high temperature carbonization tar, but the values of H/C and O/C, 
alkyl hydrogen, and hydroxyl group were extremely high, quite 
similar to low temperature carbonization coal tar of liquefied oil. Al- 
though dealkylation and deoxidation of the extracted tar progress 
by high temperature and long preheating treatment or by adding 
4HFL, there are more alkyl group and oxygen inclusion group in 
the extracted tar than in coal tar. 5 figs., 5 tabs. 


12264 (FSC-8901, pp. 25-28) Formation of pore of coke. 
Yoshino, Yoshio (Mitsubishi Chemical Industries Ltd., Tokyo 
(Japan)); Komatsu, Yoshifumi; Tanioka, Seiichi. Fuel Society of 
Japan, Tokyo (Japan). 15 Oct 1987. (In Japanese). (CONF- 
871001—Summ.: 83. Coke Special Council’s meeting, Nagoya 
(Japan), 15 Oct 1987). In Gist of the 83rd Coke Special Council’s 
presentations (1987). Order Number DE90710536. Available from 
NTIS (US Sales Only), PC A04/MF A01. 

One of the factors which control the coke strength is pores. Gen- 
eration process of pores and their influences on the coke strength 
are, however, only discussed empirically. This report studies the in- 
fluences that the pores of coke exert on the coal characters and on 
the coke strength. Simple coal and blended coal of 2-3 coal sorts 
with different reflection rates and flow properties were coked at the 
temperature-up speed of 5°C/min. and at the temperature of 
900°C. The volume of pores in the coke obtained in this way was 
measured by the apparent specific gravity and the actual specific 
gravity of JIS method; and the volume of pores, distances between 
pores, and the micro-strength were measured by the mercury 
press-fit method. Generation of pores in the coke is extremely de- 
pendent on the characters of coal. When the reflection rate and the 
flow property are higher, the distance between pores, that is, the 
thickness of the pore wall, is increased. Influences of pores appear 
on the particle size after destruction of the micro-strength, and the 
sizes were different according to reflection rates and flow proper- 
ties. 2 refs., 9 figs., 1 tab. 


12265 (FSC-8901, pp. 29-33) Tensile strength of formed 
cokes produced through preheat-treatment. Mochida, Isao 
(Kyushu Univ., Fukuoka (Japan)); Korai, Yozo; Motoshima, Naoki; 
Okuhara, Toshiaki. Fuel Society of Japan, Tokyo (Japan). 15 Oct 
1987. (in Japanese). (CONF-871001—Summ.: 83. Coke Special 
Council's meeting, Nagoya (Japan), 15 Oct 1987). In Gist of the 
83rd Coke Special Council’s presentations (1987). Order Number 
DE90710536. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

To decrease the cost of manufacturing cokes, reduction of coke 
calcination temperature is effective in view of coke oven construc- 
tion and energy consumption. Disk-type high density cokes were, 
therefore, manufactured through a series of coking processes; pre- 
heating of coking coal, solvent extraction, forming and coking. 
These cokes get the mechanical strength equal to that of usual 
lump coke by the calcination of 700-800°C. By high temperature 
calcination, this mechanical strength is further increased. If the 
temperature-up process in the blast furnace can be considered as 
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the calcination of coke, strengthening of the strength in the blast 
furnace will be possible. By this method, it is also possible to in- 
crease the production of tar. This investigation makes it possible to 
manufacture low cost and high quality cokes, and at the same time 
to bring about flexibility in controlling the products of coal car- 
bonization. Mechanical strength of coke is extremely dependent on 
the conditions of preheating treatment and solvent extraction, so 
melting control of extraction residue is most important to the coke 
strength. 4 figs., 2 tabs. 


12266 (FSC—8901, pp. 34-38) Breaking behavior of coke in 
the drum tester. Abe, Toshio (Kansai Coke and Chemicals Co., 
Ltd., Hyogo (Japan)); Tsukamoto, Masao; Uemura, Nobuo. Fuel 
Society of Japan, Tokyo (Japan). 15 Oct 1987. (In Japanese). 
(CONF-871001—Summ.: 83. Coke ial Council's meeting, 
Nagoya (Japan), 15 Oct 1987). In Gist of the 83rd Coke Special 
Council's presentations (1987). Order Number DE90710536. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01. 

This report investigates the meaning of the drum index at every 
revolution speed by tracking the changes of coke lumps in the 
drum tester and the destruction of secondary particles, taking into 
consideration the learnings about the powder generated. Breaking 
behaviors of the coke for a blast furnace in the drum tester in the 
case of the sample before warp are as follows. At the stage of 0- 
5rev., main behavior is cleavage destruction in which the +75mm 
lump and a part of the 50-75mm lump are separated into several 
lumps, fractions of 38-50mm are generated and the cleavage de- 
struction ends at 5rev. At the stage of 5-60rev., main behavior is 
chipping destruction up to 20 rev., and over 20 rev. abrasion de- 
struction which cannot be neglected and chipping destruction go 
parallel. Chipping destruction generates lumps of 30-38mm and 
abrasion destruction generates particles of -0.25mm. At the stage 
over 60rev., there are little changes in the form of coke, and pow- 
der particles of -0.25mm are generated; main behavior is abrasion 
destruction, and chipping destruction can be neglected. 8 refs., 6 
figs., 1 tab. 


12267 (FSC-8901, pp. 44-48) Construction and operation 
of coal handling plant. Ito, Yoshio (Tokyo Gas Co., Ltd. (Japan)); 
Nakajima, Etsuo; Sasaki, Hideo. Fuel Society of Japan, Tokyo 
(Japan). 15 Oct 1987. (in Japanese). (CONF-871001—Summ.: 83. 
Coke Special Council’s meeting, Nagoya (Japan), 15 Oct 1987). In 
Gist of the 83rd Coke Special Council's presentations (1987). Or- 
der Number DE90710536. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

Tokyo Gas Co., Ltd. decided to produce coke for casting and for 
iron manufacturing at the Tsurumi Factory, and partly improved and 
partly abolished its installations. This is the outline of new installa- 
tions in the Tsurumi Factory. New installations are unloaders and 
silos of coking coal, and auxiliary facilities. A vertical screw con- 
veyor type unloader (SVC) was selected because little dust is 
made while unloading, unloading efficiency is good, and because 
there is little coal left after the bottom dredging. The VSC facility is 
composed of a main body and a dredging scraper. Capacity of a 
little less than 4,000 ton stock coal is enough for a coking coal silo; 
so giving priority to dust prevention, a sealed silo of discharge-by- 
gravitation-through-straight-line-slit type was selected. Operation 
experiences indicate that it is necessary to improve the skills of op- 
erators to shorten the time required for the unloading of coking 
coal by VSC. Everything is in order with the silos, and coal in them 
is flowing smoothly almost in a mass. 7 figs., 4 tabs. 


12268 (FSC-8901, pp. 49-54) Construction and operation 
of CDQ plant for Yawata No 4, 5 coke oven. Furuta, Kazuaki 
(Nippon Steel Corp., Tokyo (Japan)); Terashita, Yasushi; Matsuo, 
Taiyo; Nishiki, Keiji; Ishida, Yoshiki. Fuel Society of Japan, Tokyo 
(Japan). 15 Oct 1987. (In Japanese). (CONF-871001—Summ.: 83. 
Coke Special Council's meeting, Nagoya (Japan), 15 Oct 1987). In 
Gist of the 83rd Coke Special Council's presentations (1987). Or- 
der Number DE90710536. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

Nippon Steel Corporation installed a coke dry quenching facility 
(CDQ) of 56 tons/d in the Yawata No.2 coke oven in 1976. There- 
after, ten facilities are working and two are under construction. 
Yawata No.4 and 5 coke ovens are of ultra-large type with the pro- 
duction capacity of 1,400 and 2,800 tons/d each, and they are the 
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concentration of technologies developed so far. Here is the outline 
of these coke ovens which are operating smoothly since 1986 
when their operation was started. Technical characteristics of these 
coke ovens are; reduced capacity of the cooling chambers, im- 
proved chamber profiles, improved feedwater preheating system, 
perfectly continuous discharge of coke, application of a round 
swing bucket to the coke transportation equipment, automatic oper- 
ation of CDQ trains, natural circulation of CDQ boilers, effective 
utilization of bleed air, mixed air, and recovered steam by the ap- 
plication of a condensing turbine, and the capacity of Max. 280 
kilns/d charge by the application of the two cranes per chamber 
system. 10 figs., 3 tabs. 


12269 (FSC-8901, pp. 1-5) Characterization-of coking coal. 
Hydrogen transfer during carbonization. Hanmyo, Kazuo (Os- 
aka Gas Co., Ltd. (Japan)); Nakamura, Kazuo; Yamashita, Mitsuo; 
Sanada, Yuzo; Yokono, Tetsuro. Fuel Society of Japan, Tokyo 
(Japan). 15 Oct 1987. (in Japanese). In Gist of the 83rd Coke Spe- 
cial Council's presentations (1987). Order Number DE90710536. 
Available from NTIS (US Sales Only), PC AO4/MF A01. 

In this report, details for improving the conventional method of 
analyzing hydrogen transferability of coal and pitch, their results, 
and also the relation between the analysis method and oxidation of 
coal are explained. To improve the method, a determination method 
by gas chromatograph was studied as the objective component 
was already known. Basic reaction conditions of the conventional 
method were not changed, and extraction was carried out by the 
solvent of chloroform and benzene instead of by bichloroform after 
the reaction. Then the reaction products, DHA, anthracene and 
etc., were separated and determined by gas chromatograph, and 
the amount of the hydrogen that transferred was calculated by the 
molar weight conversion. Hydrogen transferability is a parameter fit 
for evaluating oxidation of coal. When coal is oxidized by force, hy- 
drogen transferability is lowered. By expressing the coke structure 
at this time in a structure index, it was found out that anisotropic 
structure developed well with the increase of hydrogen transferabil- 
ity. And the generation of THA which was not found by the 
conventional method was confirmed. 4 refs., 7 figs., 1 tab. 


12270 (FSC-8901, pp. 390-43) Study on briquetting method 
for the partial briquetting process. Yoda, Kiyoshi (Sumikin Coke 
and Chemicals Co., Ltd., Osaka (Japan)); Takahashi, Hiromichi; 
Tsuyuguchi, Michio; Yano, Katsuhiro. Fuel Society of Japan, Tokyo 
(Japan). 15 Oct 1987. (in Japanese). (CONF-871001—Summ.: 83. 
Coke Special Council’s meeting, Nagoya (Japan), 15 Oct 1987). In 
Gist of the 83rd Coke Special Council's presentations (1987). Or- 
der Number DE90710536. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

For the purpose of decreasing cost and improving efficiently of 
briquette blending method, briquetting technology with bituminous 
binder was improved. The roll compacting pressure at briquetting 
plays an important role for the strength of briquettes. The optimum 
compacting pressure is 16-20 tons. The strength of briquettes is 
decreased if the pressure is lower than the above values because 
briquettes become fragile due to the lack of compaction; and also if 
the pressure is higher than the above values, because the bri- 
quettes’ inner distortions are increased due to overcompaction. 
Like the strength of briquettes, the compacting rate was highest at 
the compacting pressure of 15-20 tons. An empirical formula was 
made to obtain the compacting pressure by least square based on 
the above results. Trommel strength is used as an administration 
index of briquettes’ strength, and an empirical formula to estimate 
the trommel strength of briquettes manufactured at the optimum 
compacting pressure was also made. In both formulas, favorable 
relations were confirmed between the estimated values and the 
observed values. As a measure against separation failure, atomiza- 
tion of comparatively little water on the mold was effective. 3 refs., 
9 figs., 2 tabs. 


12271 (FSC-8902) 84th special meeting on coke. Ab- 
stracts (1988). Fuel Society of Japan, Tokyo (Japan). 7 Apr 1988. 
57p. (In Japanese). (CONF-8804306—Absts.: 84. special meeting 
on coke, Osaka (Japan), 7 Apr 1988). Order Number DE90710548. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

This document includes abstracts of research works presented at 
the 84th special meeting on coke. The special lecture was on the 


18 ERA Vol. 15, No. 6 


development of fuel cells, especially on the progress of phosphoric 
acid fuel cell and the expectation of its practical application to co- 
generation. The following were introduced as analysis methods: an 
automatic measurement method for fusibility of coal and coke ash 
using an image process device, and an on-line system to measure 
expansion coefficient for the fast evaluation of coal coking proper- 
ties. Then, the development of a photo-cell method to observe a 
crack formation during the coking process, and also an on-line an- 
alyzer for controlled automatic gas liquor treatment of coke oven 
gas were described. Following points were stated as measures to 
reduce manufacturing costs of coke for blast furnaces: lowering of 
the calcination temperature by inducing a solvent extraction pro- 
cess and enlargement of COG at coke ovens by adding C oil and 
waste tires. In regard to the quality of coke, those that follow were 
mentioned: coke quality estimation formulas using a coal property 
as an index, coal conditions and relation between pore structure 
and strength of coke, and an estimation diagram for strength of 
coke when weathered coal was used in blends for coke making. 
Moreover, coke degradation with molten FeO in a blast furnace 
was examined. 22 refs., 87 figs., 29 tabs. 


12272 (FSC-8902, pp. 20-24) Carbonization process of 
residue extracted through preheat-treatment. Mochida, Isao 
(Kyushu Univ., Fukuoka (Japan)); Korai, Yozo; Motoshima, Naoki; 
Okuhara, Toshiaki. Fuel Society of Japan, Tokyo (Japan). 7 Apr 
1988. (In Japanese). (CONF-8804306—Absts.: 84. special meeting 
on coke, Osaka (Japan), 7 Apr 1988). In 84th special meeting on 
coke. Abstracts (1988). Order Number DE90710548. Available 
from NTIS (US Sales Only), PC A04/MF A01. 

Blast furnace coke is produced in a coking furnace in which tem- 
perature ranges between 1100 and 1300°C. Because high 
temperature is required, construction costs of a furnace and energy 
consumption are enormous, so that the price of coke rises. A cok- 
ing process, with which calcining temperature can lower and yield 
of tar can be increased, was investigated. After preheat-treatment, 
coal was extracted with THF, and the residue was formed, car- 
bonized and calcined. The tensile strength of coke, carbonized with 
the temperature elevation rate of 10°C/min and calcined at 700°C 
for 3 hours, was 75kgf/cm? (50-60kgf/cm? with the conventional 
process). Thus, high strength coke was obtained at lower process- 
ing temperature. Under calcination condition, at 800°C for 12 
hours, the tensile strength of 100kgf/cm* could be obtained, and 
the strength increased according to the increase in the temperature 
and the duration of calcination. The strength of coke is greatly 
dependent upon the conditions of preheat-treatment, solvent ex- 
traction and carbonization, and particularly, the fusibility control of 
extracted residue is important. The mass balance in the process 
from preheat-treatment to carbonization was as follows: THF solu- 
ble 10%, tar obtained at carbonization 5% (total tar 15%), gas 
14%, and solid residue 71%. 4 figs. 4 tabs. 


12273 (FSC—8902, pp. 16-19) New on-line measuring sys- 
tem of blended coal dilatation. Miura, Kiyoshi (Sumitomo Metal 
Industries, Ltd., Osaka (Japan)); Nishioka, Kunihiko; Yamamoto, 
Toshiyuki; Takase, Shoji; Yamaji, Masahiro; Toyoda, Hiroshi. Fuel 
Society of Japan, Tokyo (Japan). 7 Apr 1988. (in Japanese). 
(CONF-8804306—Absts.: 84. special meeting on coke, Osaka 
(Japan), 7 Apr 1988). In 84th special meeting on coke. Abstracts 
(1988). Order Number DE90710548. Available from NTIS (US 
Sales Only), PC AO4/MF A0O1. 

In order to control the quality charge of blended coal and stabi- 
lize the quality of coke, an on-line apparatus, which can measure 
coking property of coal (or coal dilatation) quickly, was developed. 
Free dilatation under the no-load condition and rapid heating were 
combined, and then, using initial packing height of coal sample 
(Ho) and free dilatation height (Hp) after rapid heating, rapid dilata- 
tion (DR) was obtained by the formula, Da = Hp/Ho(%). All sorts of 
examination had been done to settle the accuracy of measurement 
within +-5%. As a result, the following were determined as specifi- 
cations of the apparatus: water content under 1.5%, content of 
60-100 mesh under 25%, less than 200 mesh 50-60%, heating 
control change +-1°C, and the accuracy of measured height +- 
0.1mm. This method corresponded favorably to the JIS method. 
Based on this method, an automatic measuring apparatus was 
made and installed on the blended coal line in the actual operation. 





In consequence, it was confirmed that blended coal dilatation was 
able to be measured with this method about one hour after biend- 
ing coal, as accurately as with the JIS method (22 hours). 2 refs., 
10 figs., 2 tabs. 


12274 (FSC-—8902, pp. 25-29) Coke design system. Masuda, 
Yasuyuki (Osaka Gas Co., Ltd. (Japan)); Nakamura, Kazuo; Han- 
myo, Kazuo; Yokono, Tetsuro; Sanada, Yuzo. Fuel Society of 
Japan, Tokyo (Japan). 7 Apr 1988. (in Japanese). (CONF- 

8804306—Absts.: 84. special meeting on coke, Osaka (Japan), 7 
Apr 1988). In 84th special meeting on coke. Abstracts (1988). Or- 
der Number DE90710548. Available from NTIS (US Sales Only), 
PC AO4/MF AO1. 

A system has been developed to design coke quality by classifi- 
cation of additives, such as coal demineralized and melted in the 
process of carbonization, coke breeze that does not fuse with 
pitch, and petroleum coke, which are combined with foundry coke. 
The properties of coke such as optically anisotropic structure and 
pore characters are related to Gieseler fluidity of coal, the deminer- 
alization and melting properties of coal including expansion 
coefficient, and the coking properties. On the other hand, the 
properties of coal such as hydrogen transfer ability, degree of coal- 
ification, and iodine doping ESR are correlated to the properties of 
coke, and also the demineralization and melting properties of coal. 
Moreover, the coke properties have a close relation with the coke 
quality including COz2 reactivity and strength. Consequently, it be- 
comes possible to estimate the coke quality directly if estimation 
formulas are made combining each kind of the coal properties. The 
coal properties generally apply to combined pitch, too. Viscosity of 
pitch, however, decreases when demineralized. This is why it is 
necessary to add the pitch combining ratio to variables, consider- 
ing its influence separately. 5 refs., 11 figs., 1 tab. 


12275 (FSC—8902, pp. 30-33) Observation of crack forma- 
tion during the coking process. Yamaguchi, Kiyoshi (National 
Research Inst. of Pollution and Resources, Tsukuba (Japan)); 
Maruyama, Katsuhisa; Shiraishi, Minoru. Fuel Society of Japan, 
Tokyo (Japan). 7 Apr 1988. (in Japanese). (CONF-8804306— 
Absts.: 84. special meeting on coke, Osaka (Japan), 7 Apr 1988). 
In 84th special meeting on coke. Abstracts (1988). Order Number 
DE90710548. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

Initiation and growth of cracks in coal during the coking process 
were investigated. The behavior of coal specimen was followed up 
through direct observation with the naked eye using a high temper- 
ature heating microscope, and also with a photocell in combination 
with a microscope. A ray from a source of light at the upper portion 
of the apparatus was received with a photocell after passing 
through the specimen, and the ray quantity was recorded with a 
milivoltmeter. The specimen was prepared from heated coal bri- 
quette with 16.5% volatile component content. The dimension of 
the specimen was 1mm in the thickness and 26mm in diameter, 
and then, a hole with 1mm in diameter was made at the center so 
as to induce stress concentration. The specimen was heated in ni- 
trogen flow up to 1000°C with temperature elevation rate from 3 to 
25°C/min. Deformation of the center hole began at 600°C, and 
crack initiated at 650°C. The crack grew larger at 700°C, but it 
contracted reversely when temperature was over 850°C. In the 
measurement using a photocell, the change due to the evolution of 
volatile matter could be observed at the temperature range from 
300 to 600°C. Moreover, the change due to crack initiation and 
growth was coincided with the behavior directly observed through a 
microscope. This method is applicable as a means to investigate 
the coking process. 4 refs., 4 figs. 


12276 (FSC—8902, pp. 39-42) Relation between pore struc- 
ture and strength of coke. Komatsu, Yoshifumi (Mitsubishi 
Chemical Industries Ltd., Tokyo (Japan)); Fukui, Katsuhiko; 
Yoshino, Yoshio. Fuel Society of Japan, Tokyo (Japan). 7 Apr 
1988. (In Japanese). (CONF-8804306—Absts.: 84. special meeting 
on coke, Osaka (Japan), 7 Apr 1988). In 84th special meeting on 
coke. Abstracts (1988). Order Number DE90710548. Available 
from NTIS (US Sales Only), PC AO4/MF A01. 

Various kinds of coking coal were prepared to have the re- 
quested properties of blended coal, and the pore structure of 
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produced coke and its effect on the strength of coke were exam- 
ined. As the volume of inertness increased, large pores decreased. 
When the volume of inertness is under 30%, Micro-strength(MS) 
improves because of a decrease in pore volume. When it is over 
30%, however, inertness does not fuse properly with reactives and 
the strength becomes weak. As the fluidity grows, large pores in- 
crease at the same time pore walls become thicker. Consequently, 
the strength improves at the part of small particle size, while it 
does not change at the part of large particle size around 0.85mm. 
When the reflection coefficient grows, pores entirely decrease and 
the MS improves. A decrease in bulk density of coke causes an in- 
crease in pore volume and makes the MS become weak. It is more 
promoted with the higher fluidity. When particle size of coke is 
large, ranging from 3mm to 5mm, it is found that the part of large 
pores declines remarkably after the MS is measured and the de- 
struction of coke occurs from around large pores. Moreover, the 
part having long distance between pores reduces, and large pores 
are destroyed. Even if distance between pores or a pore wall 
grows thick, the strength becomes weak when large pores in- 
crease. 2 refs., 9 figs., 1 tab. 


12277 (FSC—8902, pp. 43-46) Weathered coal use in blends 
for coal making. Watanabe, Tatsuya (Kansai Coke and Chemicals 
Co., Ltd., Hyogo (Japan)); as Yasuhiko; Asada, Shingo; 
Uemura, Nobuo. Fuel Society of Japan, Tokyo (Japan). 7 Apr 
1988. (in Japanese). (CONF-8804306—Absts.: 84. special meeting 
on coke, Osaka (Japan), 7 Apr 1988). In 84th special meeting on 
coke. Abstracts (1988). Order Number DE90710548. Available 
from NTIS (US Sales Only), PC A04/MF A01. 

A method to estimate coke strength was investigated when a 
large amount of weathered coal was blended with coke. The esti- 
mation using Gieseler maximum fluidity cannot be applied for 
weathered coal which reveals no fluidity. Therefore ratios of active 
components in coal, H/C and O/C, were taken up as indices. The 
correlation diagram between these ratios and the drum strength(Di) 
of coke is confirmed on coke produced from blended coal as well 
as from one brand coal. G coal, which had been changed by 
weathering during storage, was picked up in every 3 months and 
blended with non-weathered coal E and F respectively in equal 
quantity. Such blended coal was coked, and change of produced 
coke in DI was required. The Di value of blended coal declined 
with the time of sampling even after G coal lost fluidity. The value 
of H/C and O/C for E coal and F coal is already-known, therefore 
assuming the change of H/C for G coal is small, the apparent O/C 
can be determined from the correlation diagram described above. 
This value corresponds to the result of both blend experiments with 
E coal and F coal. This means the estimation procedure of O/C for 
weathered coal is correct. In other words, the above-mentioned 
correlation diagram is applicable for coke blended with weathered 
coal. The applicability for DI estimation could be confirmed as well 
in actual production of coke blended with weathered coal. 3 refs., 8 
figs., 4 tabs. 


12278 (FSC-8902, pp. 47-50) Systematization of by- 
product plant. (1) Development of on-line analyzers for 
treatment of gas liquor. Matsumura, Susumu (Nippon Kokan 
K.K., Tokyo (Japan)); Taketomi, Hirofumi; Ohashi, Shigeru. Fuel 
Society of Japan, Tokyo (Japan). 7 Apr 1988. (in Japanese). 
(CONF-8804306—Absts.: 84. special meeting on coke, Osaka 
(Japan), 7 Apr 1988). In 84th special meeting on coke. Abstracts 
(1988). Order Number DE90710548. Available from NTIS (US 
Sales Only), PC AO4/MF A01. 

As a part of systematization of absorption and refinery process- 
ing installation for coke oven gas, on-line analyzers for gas liquor 
treatment with activated sludge were developed and established. A 
T-NH3 analyzer using a potential difference titration method was 
equipped to control NH3 which had a bad influence upon activated 
sludge. The oxygen intake rate is measured with an activity mea- 
suring instrument in order to get the activity condition of bacteria. 
The SCN concentration of precipitator outlet solution is measured 
with an SCN(thiocyanogen) measuring instrument so that condi- 
tions of bacteria can be seized. An absorptiometry with ferric 
chloride is used to analyze it. For a COD measuring instrument, 
precipitator outlet solution is used and analysis with the JIS 
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method is entirely automated. As a transparency measuring instru- 
ment, a color-difference colorimeter is used instead of the former 
instrument made of glass. According to the collected data, charged 
coal conditions, and operating conditions of coke oven, the process 
computer does the calculation for optimization and indicates 
operation control guidances to the operator. Automated on -line an- 
alyzers are useful to save a great deal of labor and contribute to 
the control and stabilization of operations. 9 figs., 1 tab. 


12279 (FSC—8902, pp. 51-54) Enlargement of COG at coke 
oven. Okanishi, Kazuya (Nippon Steel Corp., Tokyo (Japan)); 
Mikoshi, Kazuhiro; Yone, Yasuhiro. Fuel Society of Japan, Tokyo 
(Japan). 7 Apr 1988. (In Japanese). (CONF-8804306—Absts.: 84. 
special meeting on coke, Osaka (Japan), 7 Apr 1988). In 84th spe- 
cial meeting on coke. Abstracts (1988). Crder Number 
DE90710548. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

LPG has been used at coke oven to balance COG in Hirohata 
Works of Nippon Steel Co. in order to reduce the volume of LPG 
used there, enlargement of COG was examined. C-fuel oil was 
added to coal just before going into a kneader and tested in the 
actual furnace. The effect of COG enlargement was 12m°N/%-C- 
fuel oil, and the effect of a rise in gas calorie was 120Kcal/Nm*/ 
%-C-fuel oil. Calorific volume increased because calorie of C oil 
thermal decomposition gas was high and decomposition reaction 
was controlled. The drum strength of coke improved 0.3%/%-C-fuel 
oil, and tar TI improved 1.3%/%-C-fuel oil. The improvement of 
coke quality was caused by an increase in bulk density and filling 
effect of the coking property. Tar quality was improved since it be- 
came easy to get the secondary decomposition after crown space 
was expanded by a bulk density rise. When waste tires were 
added, the effect of COG enlargement was 9m°N/%-tire. Moreover, 
bulk density did not drop because tires were softened and modified 
to fill a vacant space, therefore there was no bad influence upon 
coke quality. Wires included in tires did not interfere with the oper- 
ation. 9 figs., 2 tab. 


12280 (FSC—8902, pp. 34-38) Coke degradation behavior 
with molten FeO. Nakanishi, Atsuhiko (Kansai Coke and Chemi- 
cals Co., Ltd., Hyogo (Japan)); Uemura, Nobuo; Kamijo, Tsunao; 
ilwakiri; Haruhisa. Fuel Society of Japan, Tokyo (Japan). 7 Apr 
1988. (In Japanese). (CONF-8804306—Absts.: 84. special meeting 
on coke, Osaka (Japan), 7 Apr 1988). In 84th special meeting on 
coke. Abstracts (1988). Order Number DE90710548. Available 
from NTIS (US Sales Only), PC AO4/MF A01. 

in a blast furnace there can be found degraded coke called dim- 
ple coke (DC), which is partially eroded deeply. in order to make 
clear such degradation behavior, DC was reproduced experimen- 
tally in a laboratory and its disintegration property was investigated. 
Coke was heated to the temperature of 1500°C in nitrogen, and 
then, molten FeO was dripped on coke and acted on it. After the 
reaction, DC with particular form eroded partially was produced. It 
resembled to that found in a blast furnace. The amount of coke re- 
action was obtained from the reduction amount of liquid FeO. The 
volume of produced DC was roughly proportional to the amount of 
reaction with FeO. Coke degradation by the reaction with molten 
FeO was estimated with the amount of fine coke after |-type drum 
revolution. As the amount of reaction increased, degradation of 
coke proceeded, and the amount of fine coke increased though it 
was small in quality. It is characteristic that disintegration occurs 
around the dimple. In coke degradation with carbon dioxide, the 
amount of fine coke is a lot more and the effect of degradation is 
more serious compared with those in degradation with FeO. 6 
refs., 7 figs., 2 tabs. 


12281 (FSC-8903) Proceedings of 85th Special Coke Meet- 
ing in 1988. Fuel Society of Japan, Tokyo (Japan). 6 Oct 1988. 
56p. (In Japanese). (CONF-8810438-: 85. special coke meeting, 
Tokyo (Japan), 6 Oct 1988). Order Number DE90710560. Available 
from NTIS (US Sales Only), PC AO4/MF A01. 

The invited paper and 11 research papers are included, which 
were presented at the 85th Special Coke Meeting, Coke Group, 
Nenryo kyokai opened in Oct., 1988. As the invited paper, "Produc- 
tion and utilization of blast furnace coke in the future” is printed. 
On coke manufacturing, five research papers are printed: “Coking 
property of residues extracted by some solvents”, "Extract yields 
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and tensile strength of residue cokes from single coals in the pre- 
heat treatment formed coking process”, "Discrimination of surface 
characteristics of cokes by image processing” and others. On coke 
characteristics, "Size degradation behavior of coke”, and on auxil- 
iary equipment of coke plants, "Development of coal-in-tube dryer” 
are printed. On automatic operation of coke ovens, three research 
papers are printed: "Man power saving installations on the top of 
coke oven plant No.1 battery in Mizushima Works”, "Development 
of dynamic combustion control system for individual coke oven” 
and other. 


12282 (FSC—8908, pp. 34-38) Development of Coalin-tube 
dryer. Miyata, Mioki (Mitsui Mining Co., Ltd., Tokyo (Japan)); 
Fukunaga, Yoshiaki; Matsuyama, Katsuhisa; Komai, Keiichi; Wak- 
abayashi, Takeshi. Fuel Society of Japan, Tokyo (Japan). 6 Oct 
1988. (In Japanese). (CONF-8810438—: 85. special coke meeting, 
Tokyo (Japan), 6 Oct 1988). In Proceedings of 85th Special Coke 
Meeting in 1988. Order Number DE90710560. Available from 
NTIS (US Sales Only), PC A04/MF A01. 

Prototype coal-in-tube dryer was developed to examine the appli- 
cability to humidity conditioning of coking coal. The dryer of 0.2-6t/ 
H in capacity was composed of a drum of 0.9m in diameter and 
4m in length, and six tubes of 100A and 200A in diameter, respec- 
tively. The dryer was tested using three kinds of coking coal with 
8-16% water content, under different revolutions, inclinations and 
vapor temperatures. Furthermore, three types of phototype coal 
feeders were tested comparing each other to feed low fluidity cok- 
ing coal stably. Coal flow rate was proportional to the revolution 
and inclination of the drum, and the cube of a tube diameter. Resi- 
dence time of coal was also decreased with decrease in coal water 
content Heat transfer rate was strongly correlated with a coal fill- 
ing rate, and also varied according to water content. As a result, 
the relation between operation parameters and the fluidity or dry- 
ness of coal was quantitatively clarified, and the optimum operation 
and control condition were calculated. Trial calculated data was 
also shown for a real dryer. 9 figs., 5 tabs. 


12283 (FSC—8903, pp. 1-5) Production and utilization of 
blast furnace coke in the future. Mochida, Isao (Kyushu Univ., 
Fukuoka (Japan)). Fuel Society of Japan, Tokyo (Japan). 6 Oct 
1988. (in Japanese). (CONF-8810438-—: 85. special coke meeting, 
Tokyo (Japan), 6 Oct 1988). In Proceedings of 85th Special Coke 
Meeting in 1988. Order Number DE90710560. Available from 
NTIS (US Sales Only), PC AO04/MF A01. 

As the goals of coke manufacturing techniques in the coming 
generation, following ones are given; low temperature coking, large 
amount yields of gas and tar in carbonization, carbonization corre- 
sponding to coal supply and demand, and continuous closed 
carbonization. Based on the examination of the fundamental chem- 
istry for carbonizing reaction and coking process, the multistage 
carbonization process is presented, which is composed of the mov- 
ing bed preheat treatment of coal /solvent slurry, energy saving 
supercritical solvent extraction, hot forming, and carbonization by a 
moving bed formed coke oven. Following the advanced uses of 
carbonizing products are shown: the use of coal tar as energy, gas 
power generation using coke oven surplus gas and blast furnace 
gas, and the use for environmental protection as active coke. It is 
emphasized that presently, the knowledge-intensive industry is at- 
tached importance to, however, because there is still large room 
for further technological innovations in the manufacturing industry, 
many new ideas are required for coke manufacturing from a broad 
visual field. 2 figs. 


12284 (FSC-8903, pp. 6-10) Coking property of residues 
extracted by some solvents. Mochida, Isao (Kyushu Univ., 
Fukuoka (Japan)); Korai, Yozo; Motoshima, Naoki; Okuhara, Toshi- 
aki; Arima, Takashi. Fuel Society of Japan, Tokyo (Japan). 6 Oct 
1988. (in Japanese). (CONF-8810438-: 85. special coke meeting, 
Tokyo (Japan), 6 Oct 1988). In Proceedings of 85th Special Coke 
Meeting in 1988. Order Number DE90710560. Available from 
NTIS (US Sales Only), PC A04/MF A01. 

As a part of the study on low temperature coke manufacturing by 
the process composed of preheat treatment, solvent extraction, 
residue forming and carbonization, the coke strength was exam- 
ined in the case where THF and pyridine were used as solvents to 
enhance yields, and residues were calcined at 700-800°C. After 





the specimens prepared by blending five kinds of coals equally 
were preheated, solubles of 15 and 20 wt% were extracted by both 
solvents, respectively. The strength of coke obtained by carboniz- 
ing the residues at 600°C was equal to that of chamber oven 
coke, and the coke strength was increased with increase in calci- 
nation temperature. In particular, in the case of pyridine, the 
maximum strength of 135 kgf/cm? was attained by calcination at 
800°C, and moreover, the coke bulk density was remarkably in- 
creased with increase in calcination temperature. Since the solvent 
extract yields of weathered coal decreased and the coking property 
of its residues markedly decreased, good consideration was re- 
quired for coal storage. 1 fig., 8 tabs. 


12285 (FSC-8903, pp. 11-15) Extract ylelds and tensile 
strength of residue cokes from single coals in the preheat 
treatment formed coking process. Mochida, Isao (Kyushu Univ., 
Fukuoka (Japan)); Korai, Yozo; Nakagawa, Hisashi; Okuhara, 
Toshiaki. Fuel Society of Japan, Tokyo (Japan). 6 Oct 1988. (In 
Japanese). (CONF-8810438-: 85. special coke meeting, Tokyo 
(Japan), 6 Oct 1988). In Proceedings of 85th Special Coke Meet- 
ing in 1988. Order Number DE90710560. Available from NTIS (US 
Sales Only), PC A04/MF A01. 

As a part of the study on low temperature coke manufacturing by 
the process composed of preheat treatment, solvent, extraction, 
residue forming and carbonization, the effects of coal characteris- 
tics on tar yields and formed coke strength were examined. Five 
kinds of pulverized coals such as Peakdowns coal were used in 
experiments, and good consideration was so given as to keep 
away from weathering effects. As a result, in spite of different coal 
characteristics, substantial amounts of tar were obtained from each 
coal by preheating as THF soluble, and high strength coke was 
also obtained from the residues. The rank of the strength corre- 
sponded to that of the bulk density after forming or calcination, and 
the higher the coal rank was, the higher the coke strength became. 
On the other hand, middie rank Pittston MV coal gave the maxi- 
mum tar extract yield of 25%, and its maximum flow rate was also 
highest among the specimens. Extract yiekis of other coals were 
13-16% without a wide difference range. 3 figs., 4 tabs. 


12286 (FSC-8903, pp. 16-20) Discrimination of surtace 
charecteristics of cokes by image processing. Higuchi, 
Kazuyuki (Osaka Gas Co., Ltd. (Japan)); Kakehashi, Kazuo; Kurita, 
Kazuyoshi. Fuel Society of Japan, Tokyo (Japan). 6 Oct 1988. (in 
Japanese). (CONF-8810438-: 85. special coke meeting, Tokyo 
(Japan), 6 Oct 1988). In Proceedings of 85th Special Coke Meet- 
ing in 1988. Order Number DE90710560. Available from NTIS (US 
Sales Only), PC A04/MF A01. 

Measurement of coke size distributions and shapes, and discrim- 
ination of coke with foam by image processing were presented. 
Image recognition and analysis equipment was used with ITV 
cameras in experiments. As for the measurement of the size distri- 
butions and shapes, in the case of small size, coke projected 
areas were measured by the ITV camera, and coke diameters and 
weights were calculated by assuming coke as a ball. The maxi- 
mum measuring error between this method and the JIS method 
was 3.8% about the distributions of 10-50mm in size. In the case 
of large size, coke was measured by photographing it from the 
front, side and top, and the errors were 5-20% compared with the 
JIS method. As for the discrimination of foam, after the algorithm 
was established possible to discriminate surfaces with or without 
foam, it was tested with a large amount of specimens transferred 
by a belt conveyor, resulting in the total discrimination rate of 
92.9%. As a result, the image processing technique was evaluated 
as the adequate practical method. 6 figs., 2 tabs. 


12287 (FSC—8903, pp. 21-24) Research on numerical coal- 
blending effects. Tsuchihashi, Koji (Mitsubishi Kasei Corp., Tokyo 
(Japan)); Narimatsu, Ryoichi; Torimaru, Hiroyuki; Moriguchi, Yuji. 
Fuel Society of Japan, Tokyo (Japan). 6 Oct 1988. (In Japanese). 
(CONF-8810438—: 85. special coke meeting, Tokyo (Japan), 6 Oct 
1988). In Proceedings of 85th Special Coke Meeting in 1988. Or- 
der Number DE90710560. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

To control blended coal characteristics and to estimate coke 
qualities in coke manufacturing, the quantification of coal-blending 
effects was examined. Variation of Gieseler fluidity curves of 
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blended coals, and CSR of blended-coal cokes were examined us- 
ing binary blended coals made of six kinds of coals with different 
characteristics. Furthermore, the relation of CSR and mean re- 
flectance to blended coal characteristics was examined using the 
cokes produced by carbonizing 16 kinds of multi-blended coals 
made of 11 kinds of coals. As a result, the negative correlation 
was found between the difference of mean reflectances for the bi- 
nary blended coal and the overlap rate of Gieseler fluidity curves 
for single coal, and the positive correlation between the CSR and 
mean reflectance was aiso clarified for the multi-blended coal. The 
CSR of coke produced from the multi-blended coal could be thus 
precisely estimated by using the dispersion of mean reflectances in 
addition to conventional average coal characteristics. 3 refs., 5 
figs., 4 tabs. 


12288 (FSC—8903, pp. 25-28) Effect of heat treatment con- 
ditions in coke oven on CSR. Katsube, Yukio (Kansai Coke and 
Chemicals Co., Ltd., Hyogo (Japan)); Ogata, Sueyoshi; Nishimura, 
Masaru; Asada, Shingo; Uemura, Nobuo. Fuel Society of Japan, 
Tokyo (Japan). 6 Oct 1988. (In Japanese). (CONF-8810438—: 85. 
special coke meeting, Tokyo (Japan), 6 Oct 1988). In Proceedings 
of 85th Special Coke Meeting in 1988. Order Number 
DE90710560. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

Effects of coke oven operation conditions (oven temperature or 
soaring time) on coke CSR were quantitatively examined to control 
the CSR precisely, based on the heat treatment test results of real 
coke. As coke specimens were heat treated at three different tem- 
peratures and for three different times, respectively, CO2 reactivity 
was first decreased to a fixed level, and the CSR was then en- 
hanced with decrease in CRI. Since pore structures of specimens 
were different according to their transverse portions in a coke 
oven, variation rates of the CRI or CSR by heat treatment were 
smaller in the portions nearer a oven wall, and the variation rate 
difference between the portions was, as a result, decreased by 
heat treatment. Because the temperature of each coke portion was 
increased after carbonization even under the constant oven tem- 
perature, CSR rise rate per unit time was higher after several hours 
from carbonization than just after that. 2 refs., 7 figs., 2 tabs. 


12289 (FSC—8903, pp. 39-44) Man power saving installe- 
tions on the top of coke oven plant No.1 battery in Mizushima 
works. Kasaoka, Shizuki (Kawasaki Steel Corp., Tokyo (Japan)); 
Homan, Hiroshisa; Hamaki, Makoto; Mitsuda, Makiko; Yamana, 
Shin’ichiro; Ito, Shoji. Fuel Society of Japan, Tokyo (Japan). 6 Oct 
1988. (In Japanese). (CONF-8810438-—: 85. special coke meeting, 
Tokyo (Japan), 6 Oct 1988). In Proceedings of 85th Special Coke 
Meeting in 1988. Order Number DE90710560. Available from 
NTIS (US Sales Only), PC A04/MF A01. 

Effects of mechanization and man power saving were reported 
on the top work, focused on cleaning work, of the coke oven plant 
No.1 battery in Mizushima Works, Kawasaki Steel Corp. Vacuum 
type cleaner was installed for the top cleaning, which returned col- 
lected dust to a coal charging hopper by a pipe chain conveyor. As 
for the inspection and cleaning of a charging hole, a slide type hole 
lid handler, and a cutting type hole lid cleaner, lid flame cleaner 
and hall cleaner with rotary cutters were installed. As for the mech- 
anization of riser operation, a top cover handling mechanism driven 
directly by an air cylinder, three way ball valve with an actuator as 
an ammonia liquor cock, and wireless remote control at a coal 
charging car were introduced. As for mechanization of riser clean- 
ing, straight pipe cleaning by mechanical rotary cutters, and bent 
pipe cleaning by high pressure water jet were adopted. As the re- 
sult of various mechanization, eleven workers could be saved. 8 
figs., 1 tab. 


12290 (FSC—8903, pp. 45-48) Development of dynamic 
combustion control system for individual coke oven. Niwa, Ya- 
suo (Nippon Kokan K.K., Tokyo (Japan)); Konishi, Nobuaki; 
Watanabe, Yoshiaki; Kuwada, Fukio; Matsumoto, Kazutoshi; Inaba, 
Mamoru; Kawaguchi, Yasuhiro. Fuel Society of Japan, Tokyo 
(Japan). 6 Oct 1988. (in Japanese). (CONF-8810438-—: 85. special 
coke meeting, Tokyo (Japan), 6 Oct 1988). In Proceedings of 85th 
Special Coke Meeting in 1988. Order Number DE90710560. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01. 
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Automatic dynamic combustion control system for individual coke 
oven was presented. The system was composed of such 216 elec- 
trically operated valves as fuel gas flow regulating valves and 
exhaust valves, a process controller to control or monitor the sys- 
tem, and a process computer to calculate the contro! variables for 
the valves according to combustion conditions. Supply quantity of 
heat was first corrected with the deviations between the measured 
value of flue temperature and that desired value at coal charging. 
Supply fuel gas flow rate and draft variables of the exhaust valves 
were then corrected considering fuel gas calorie, and the corrected 
valve opening variables were finally transmitted to the valves. As 
the operation results, the deviation between the desired and mea- 
sured value was reduced to 7°C at the control cycle of two hours, 
accompanying the favorable control of an air ratio. The reduction 
effect of heat consumption was estimated to be nearly 8Mcal/T 
from the reduction effect of flue temperature dispersion. 2 refs., 8 
figs., 3 tabs. 


12291 (FSC-8903, pp. 49-53) Automation and mechaniza- 
tion of coke oven operation at Kimitsu works. Katahira, 
Hidehiro (Nippon Steel Chemical Co., Ltd., Tokyo (Japan)); Kaki- 
moto, Hirofumi; Takahashi, Ikuo. Fuel Society of Japan, Tokyo 
(Japan). 6 Oct 1988. (in Japanese). (CONF-8810438-: 85. special 
coke meeting, Tokyo (Japan), 6 Oct 1988). In Proceedings of 85th 
Special Coke Meeting in 1988. Order Number DE90710560. Avail- 
able from NTIS (US Sales Only), PC AO4/MF A01. 

Outline and progress of mechanized coke oven operation were 
presented according to the 3rd mechanization project (1986-89) in 
Kimitsu Works, Nippon Steel Chemical Co., Ltd. The project in- 
cluded the mechanization of the top and bottom work of the coke 
oven, and the preparation for the future full automatic remote con- 
trol operation of mobile equipment, and was directed toward the 
three oven workers system for every shift. As for the bottom work, 
as three coke guide cars were replaced, several labor saving 
equipment such as a falling coke collector, oven bottom cleaner 
and cover cleaner were introduced, and the automatic coke push- 
ing by commands from a coke pusher was also adopted. As for the 
top work, the automatic operation of several works such as charg- 
ing and leveling by laser commands from a charging car was 
introduced. Furthermore, the full automatic remote control of riser 
operation such as top cover manipulation has been under planning 
since a carbon combustion stripper was installed in a carbonizing 
chamber. 3 refs., 5 figs., 4 tabs. 


12292 (FSC-8903, pp. 29-33) Size degradation behavior of 
coke. Arima, Takashi (Nippon Steel Corp., Tokyo (Japan)); Nishi, 
Tetsu; Okuhara, Toshiaki. Fuel Society of Japan, Tokyo (Japan). 6 
Oct 1988. (in Japanese). (CONF-8810438-: 85. special coke 
meeting, Tokyo (Japan), 6 Oct 1988). In Proceedings of 85th Spe- 
cial Coke Meeting in 1988. Order Number DE90710560. Available 
from NTIS (US Sales Only), PC AO4/MF A01. 

Coke breakage rates and product particle size distributions of 
volume and surface breakage were examined, and a coke size 
degradation process was analyzed by a shatter kinetics. Coke 
specimens classified into each size range were tested by a drop 
strength tester to obtain the breakage rates and size distributions. 
Size dependency of the surface breakage rate was also examined 
by drum tests. After empirical equations were derived from the re- 
lation between the breakage rates and size distributions, the 
shatter kinetics was applied to them. As a result, the product size 
distributions at specimen size (x) and cumulative number of shatter 
drops (t) were expressed by the Rosin-Rammier and Weibull one, 
respectively, and the analysis allowed to estimate breakage param- 
eter values. Furthermore, as the result of numerical analysis for the 
surface breakage, the surface breakage rate was increased with 
increase in volume breakage rate constant, and also slightly in- 
creased with increase in specimen particle size, because of more 
amount of the volume breakage. 7 refs., 8 figs. 


12293 (MOEI-RD-24-88) Coal Research Center. Final scl- 
entific report. Meyerstein, D. Ministry of Energy and Infrastructure, 
Jerusalem (israel). Research and Development Div.; Israel Meteo- 
rological Service, Bet Dagan (Israel). Research and Development 
Dept. Mar 1988. 42p. (in Hebrew and English). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 
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The activities of the Coal Research Center from Apr 1987 
through Mar 1988 are briefly summarized. They included the pre- 
sentation of two short, concentrated courses, sponsored by the 
National Coal Supply Company, the preparation of the engineering 
design of a coal combustion cell, examination of ch s during 
coal drying, the presentation of three papers at the Israel Chemical 
Society meeting. Summaries of 13 research papers on aspects of 
coal chemistry, written by Center staff members and published 
abroad, are presented. They deal with: low temperature coal 
oxidation during storage, studies of the water gas shift reaction cat- 
alyzed, the effects of sulfur and carbon disulfide on bituminous coal 
liquefaction, modes of reaction of CH2C(CHs)2 free radicals with 
transition metal complexes in aqueous solutions, monovalent cop- 
per ion as a catalyst for the formation of acetaldehyde from CO 
and methy radicals in aqueous solutions, the mechanism of oxida- 
tion of 2-hydroxycclohexyl radical to cyclopentanecarbaldehyde by 
copper ions in aqueous solutions, a comparison among the proper- 
ties of Co-, Fe- and Mn-nta complexes in aqueous solutions, a new 
uv-absorption band of Cr(Ill)-alkyl complexes in aqueous solutions. 
(MR) 8 tabs., 46 refs. 


12294 (NSRFC—15051) Catalytic two-stage liquefaction of 
Nova Scotia coals, final report. Starzomski, J.J.; Jay, D.M. Nova 
Scotia Research Foundation Corporation, Dartmouth, NS 
(Canada). Jun 1987. 113p. Available from Nova Scotia Research 
Foundation Corporation, Dartmouth, NS (Canada). 

The results of the first part of a study on catalytic two-stage liq- 
uefaction of Nova Scotia bituminous coals, are presented. Work 
was conducted using three Sydney area bituminous coals with a 
nickel-molybdenum catalyst. A total of fourteen catalytic two-stage 
experiments were conducted using hydrogenated coal-derived oil 
as reaction solvent. Experiments assessed the coal reactivity and 
the effects of first-stage reactor temperature, pressure and catalyst 
age on raw product yields. All three coals exhibited lower gas yield 
and higher levels of asphaltenes and preasphaltenes than experi- 
enced with an American coal (Illinois No. 6) which was tested as a 
benchmark feedstock. Further areas of research are suggested. 11 
refs., 16 figs., 18 tabs. 


12295 (NSRFC—15052) Catalytic two-stage liquefaction of 
Nova Scotia coals, part Il. Starzomski, J.J.; Jay, D.M. Nova Sco- 
tia Research; Foundation Corporation, Dartmouth, NS (Canada). Jul 
1988. 58p. (CANMET-—5041-1-0415). Available from Nova Scotia 
Research Foundation Corporation, Dartmouth, NS (Canada). 

Nova Scotia bituminous coals were used to study two stage liq- 
uefaction of coal. Two-stage processing allows the control of coal 
dissolution and the upgrading of primary products under different 
operating conditions. This report focuses on the first-stage reaction 
zone where catalyst performance and coal space velocity were 
studied. Three Sydney area coals and Illinois No. 6, a benchmark 
American coal, were used in ten experiments with a Harshaw/ 
Filtrol catalyst. 12 refs., 5 apps. 


12296 (ORNL/FMP-87/4, pp. 593-618) Development of 
nicke-iron aluminides. Liu, C.T. (Oak Ridge National Lab., TN 
(USA)); Cathcart, J.V.; Goodwin, G.M.; Horton, J.A.; Lee, E.H.; 
Campbell, J.J. Oak Ridge National Lab., TN (USA). Aug 1987. 
(CONF-8705103-: Fossil energy materials program conference, 
Oak Ridge, TN (USA), 19-21 May 1987). In Fossil Energy Mate- 
rials Program conference proceedings. Order Number 
DE88002250. Available from NTIS, PC A99/MF A01. 

The objective of this program is to design and characterize new, 
improved high-temperature materials based on boron-doped NigAl 
+ Fe for structural use in advanced coal conversion systems. Chro- 
mium is a key alloying element that promotes a rapid formation of 
protective oxide scales and improves oxidation and corrosion resis- 
tance and environmental embrittlement in nickel-iron aluminides. 
Alloying with 3 to 7 at. % Cr dramatically reduces dynamic embrit- 
tlement in oxidizing environments at 400 to 800°C. Chromium and 
iron additions increase the stability of the bec-ordered B2 phase 
which is brittle at room temperature and weak at elevated tempera- 
tures. The formation of the B2 phase in the aluminides leads to 
lowering the tensile ductility at lower temperatures and the strength 
at higher temperatures. The study of the alloying effects has led to 
the development of the aluminides with the composition: Ni-18.5 + 
0.5% Al-10 + 1.0% Fe-7 + 0.5% Cr-0.2% Zr-0.1% B (at.: %). 





Corrosion studies have demonstrated that chromium additions of 
7% or greater were very effective in minimizing sulfur attack on 
nickel-iron aluminides. Sulfidation protection can also be afforded 
by oxide films produced in air; however, the oxidation temperature 
should be 1000 to 1050°C, and the alloys must contain 3% or 
greater of chromium. The nickel-iron aluminides developed were 
successfully welded using both the electron beam and gas tung- 
sten arc processes. 


12297 (ORNL/FMP-87/4, pp. 619-646) Development of 
creep resistant austenitic stainless steels for advanced steam 
cycle superheater application. Maziasz, P.J. (Oak Ridge National 
Lab., TN (USA)); Swindeman, R.W. Oak Ridge National Lab., TN 
(USA). Aug 1987. (CONF-8705103—: Fossil energy materials pro- 
gram conference, Oak Ridge, TN (USA), 19-21 May 1987). In 
Fossil Energy Materials Program conference proceedings. Order 
Number DE88002250. Available from NTIS, PC A99/MF A01. 

The compositions of several 14Cr-16Ni austenitic stainless steels 
were modified with combinations of minor and residual alloying 
elements to produce excellent creep strength based on unique pre- 
cipitate micro structures. These modifications produce fine MC and 
phosphide precipitates in the matrix for strength and various 
coarser carbide phases along the grain boundaries for ductility and 
rupture resistance. Creep-rupture resistance of these modified 14- 
16 steels is much better than that of type 316 or Inconel 80OH 
and better than that of 17.14CuMo at 700°C in the mill-annealed 
condition. Analysis of microstructure and correlation with creep 
properties suggests that precipitate effects are primarily responsi- 
ble for the properties improvement. The ideas and insight for 
design of the novel precipitate micro structures stem from micro- 
compositional information obtained using state-of-the-art analytical 
electron microscopy (AEM). 


12298 (TIIT-034-668) Production of liquids from coal by 
low-temperature pyrolysis. Final report, 1 April 1983-30 
September 1983. Kalson, P.A.; Shavit, A. Technion-israel Inst. of 
Tech., Haifa (israel). Energy Engineering Center; Technion-israel 
Inst. of Tech., Haifa (Israel). Dept. of Mechanical Engineering; 
Technion-!srael Inst. of Tech., Haifa (israel). Dept. of Chemical En- 
gineering. Jun 1986. 88p. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Liquid hydrocarbons can be derived from coal by low tempera- 
ture pyrolysis (sometimes referred to as "partial pyrolysis”, "partial 
liquefaction”, or "skimming”). The pyrolysis is feasible if two 


conditions are met: (1) The liquid and gaseous products are of suf- 


ficiently high value, or can be upgraded economically to high-value 
products. (2) The char is suitable for combustion. The combination 
of a pyrolysis plant with a power pliant is particularly advantageous 
due to the availability of coal-handling equipment and utilities (wa- 
ter and steam), and due to the ensured market for the char. This 
report summarizes a preliminary investigation into the pyrolysis of 
coal in conjunction with combustion of the char in the coal-fired 
power plant at Hadera, Israel. Of primary concern is the integration 
with the existing plant. (EHN) 14 figs., 19 tabs., 55 refs. 


12299 (UCID-21853) Lawrence Livermore National Labora- 
tory Underground Coal Gasification project: Final report. 
Thorsness, C.B.; Britten, J.A. Lawrence Livermore National Lab., 
CA (USA). 15 Oct 1989. 29p. Sponsored by U.S. DOE Fossil En- 
ergy. DOE Contract W-7405-ENG-48. Order Number DE90005752. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Lawrence Livermore National Laboratory (LLNL) has been 
actively developing Underground Coal Gasification (UCG) technol- 
ogy for 15 years. The goal of the project has been to develop a 
fundamental technological understanding of UCG and foster the 
commercialization of the process. In striving to achieve this goal 
the LLNL project has carried out laboratory experiments, developed 
mathematical models, actively participated in technology transfer 
programs, and conducted field test experiments. As a result of this 
work the Controlled Retracting Injection Point (CRIP) concept was 
developed which helps insure optimum performance of an under- 
ground gasifier in a flat seam, and provides a means to produce 
multiple gasification cavities. The LLNL field work culminated in the 
Rocky Mountain | field test in which a gasifier using the CRIP tech- 
nology generated gas of a quality equal to that of surface gasifiers. 
This last test and others preceding it have demonstrated beyond 
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any reasonable doubt, that UCG is technically feasible in moder- 
ately thick coal seams at modest depths. 2 refs., 2 tabs. 


12300 (WU-RI-1987) Evaluation of atmospheric flash py- 
rolysis for coprocessing residue. Waterloo Univ., ON (Canada). 
Research Inst. 1987. 270p. Available from CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth Street, Ottawa, Ontario, 
Canada K1A 0G1. 

A series of pyrolysis tests was carried out on a Saskatchewan 
lignite, using a small pilot plant unit. In addition, coal/bitumen co- 
processing residues (or other feedstocks used for simulating such 
residues) were tested in a bench-scale continuous fluid bed unit. 
Objectives of the lignite tests were to establish optimum processing 
conditions, assess liquid product quality, and determine if quality 
could be affected by use of a catalyst in the fluid bed. A major ob- 
jective of the tests on the coprocessing residue was to assess 
whether a reasonable yield of fluid oil was obtainable, together with 
a dry coke of acceptable properties. It was found that good yields 
of tars high in phenolic compounds could be obtained from pyroly- 
sis of lignites. Yields are enhanced by moisture contents up to 
22%; increased benzene-toluene-xylene yields appear possible us- 
ing a hydrogen atmosphere and suitable catalyst. Acid washing of 
lignite increases the tar yield. Pyrolysis of the residues indicated 
difficulties due to formation of strong and highly adherent coke. In 
the fluid bed, pyrolysis at 700°C yielded about 50% liquid hydro- 
carbon, 44% char and 6% gas. Better performance and longer 
runs resulted when using a modified spouted bed reactor, but ag- 
glomeration problems still occurred and data were inconsistent. 
Atmospheric flash pyrolysis was thus shown to be capable of giv- 
ing good liquid yields from coprocessing residue, but design of a 
suitable reactor that could meet industrial-scale requirements was 
not possible without further research. 27 refs., 62 figs., 48 tabs. 


12301 Rocky Mountain 1 underground coal gasification 
test: In-situ coal conversion using directionally drilled wells. . 
Gash, B.W. (Amoco Production Co. (US)); Hill, V.L.; Barone, S.P.; 
Martin, J.W. pp. 800 of Proceedings of the 1989 SPE annual 
technical conference and exhibition: EOR/general petroleum engi- 
neering. Society of Petroleum Engineers, Richardson, TX (1989). 
(CONF-891049—: Society of Petroleum Engineers annual technical 
conference and exhibition, San Antonio, TX (USA), 8-11 Oct 1989). 

Technical Paper SPE 19684. 

Rocky Mountain 1 (RM1) was a joint industry-DOE underground 
coal gasification (UCG) test conducted near Hanna, Wyoming for 
102 days during 1987-1988. Medium radius directional drilling was 
used to establish a path in the coal seam for injection of steam- 
oxygen. Based on RM1 results, costs for UCG gas was produced 
via directionally drilled wells have been developed. Early results 
presented in this paper indicate that RM1 was performed in an en- 
vironmentally acceptable manner. 


12302 Production of liquid hydrocarbon fuels from peat. El- 
liott, D.C. (Battelle, Pacific Northwest Lab., Richland, WA (USA)); 
Baker, E.G.; Piskorz, J.; Scott, D.S.; Solantausta, Y. Energy and 
Fuels (USA), 2(2): 234-235 (Mar-Apr 1988). 

A recent report from the Direct Biomass Liquefaction Coopera- 
tive Project (jointly sponsored under the International Energy 
Agency (IEA), Bioenergy Agreement, by the govemments of 
Canada, Finland, Sweden, and the United States) concluded that 
atmospheric pressure flash pyrolysis was a cost effective and tech- 
nically feasible method for the production of liquid fuels from wood 
and peat. However, further processing of the crude liquid products 
was needed to produce marketable fuels (gasoline or diesel). Re- 
search has progressed rapidly in the case of wood-derived fuels, 
and two types of processing have now been reported for the pro- 
duction of gasoline-range hydrocarbons from wood pyrolyzates. 
Peat processing has received less emphasis, but be are no able to 
report that the conversion of peat to gasoline-range hydrocarbons 
has been accomplished. The conversion process described in this 
communication is essentially a two-step process. First, dried peat 
is pyrolyzed to produce a high yield of tar, and second, the peat tar 
is catalytically hydrotreated to produce hydrocarbons. 


12303 Acid-catalyzed reactions accelerated by polycyclic 
aromatic hydrocarbons and coal. 1. Isomerization of 5,6,7,8- 
tetrahydro-1- naphthol. Farcasiu, M. (USDOE Pittsburgh Energy 
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Technology Center, PA a Smith, C. Energy and Fuels (USA), 
3(5): 562-565 (Sep-Oct 1989 

In the presence of --- acid (triflic acid) 
5,6,7,8-tetrahydro-1-naphthol undergoes isomerization to 5,6,7,8- 
tetrahydro-2-naphthol. The rate of the isomerization is increased 
dramatically by addition of certain polycyclic aromatic hydrocar- 
bons, in particular alkylsubstituted naphthalenes and those 
aromatics containing more than two rings, and addition of coal. 
Naphthalene accelerates the isomerization after pretreatment with 
triflic acid. A mechanism for the rate acceleration is proposed that 
involves hydrocarbon cation-radical intermediates. These results 
have relevance to strong-acid-cata!yzed reactions as well as to 
coal-oil coprocessing. 11 refs., 4 figs., 1 tab. 


12304 Microstructural study of an iron silicate catalyst us- 
ing electron microscopy. Csencsits, R. (Lawrence Berkeley Lab., 
CA (USA)); Gronsky, R. American Chemical Society, Division of 
Petroleum Chemistry, Preprints (USA), 33(4): 614-617 (Sep 
1988). DOE Contract AC03-76SF00098. (CONF-880939—: Sympo- 
sium on preparation and characterization of catalysts, Los Angeles, 
CA (USA), 25-30 Sep 1988). 

iron silicate analogs of the zeolite ZSM-5 may be directly synthe- 
sized from iron silicate gels in a manner which differs slightly from 
the alumino-silicate ZSM-5. The resultant white, crystalline iron sili- 
cate is referred to as FeZSN-5 in the as-synthesized form. Thermal 
treatment removes the organic crystal-directing agent and moves 
some of the framework iron into non-framework sites, thus produc- 
ing the calcined form of the molecular sieve FeZSM-5. Subsequent 
hydrothermal treatment moves more of the iron out of the molecu- 
lar sieve framework. This iron-rich second phase and the ZSM-5 
pore structure can be used to convert synthesis gas (CO and Ho) 
to gasoline range hydrocarbons and water (Fischer-Tropsch syn- 
thesis). to optimize the Fischer-Tropsch catalyst, homogeneity both 
in the particle size distribution and in the distribution of catalytic 
iron throughout the particles is desired. Electron microscopy, with 
its high spatial resolution, plays an important role in the physical 
characterization of these catalysts. Scanning electron microscopy 
(SEM) is used to characterize the molecular sieve particle sizes and 
morphologies as a function of preparation conditions. Transmission 
electron microscopy (TEM) is used to follow the changes in the 
microstructure of the iron silicates caused by different growth con- 
ditions and by subsequent thermal and hydrothermal treatments. 


0105 Products and By-Products 
Refer also to citation(s) 12270, 12566 
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Refer also to citation(s) 12183, 12246, 12248, 12261, 12263, 
12264, 12265, 12272, 12273, 12275, 12276, 12279, 12342, 12354, 
12381, 12398 


12305  (DOE/MC/10637-2761, pp. 64, Paper 3.2) Combustion 
inorganic transformations. Benson, S.A.; Zygarlicke, C.J.; Abra- 
hamson, H.B.; Mills, M.E. North Dakota Univ., Grand Forks, ND 
(USA). Energy and Mineral Research Center. [1989]. In Low-rank 
coal research. Quarterly Report, January 1989-March 1989. Order 
Number DE90003995. Available from NTIS, PC A99/MF A01. 

The overall goal is to develop a unified picture of the physical 
and chemical changes that occur in coal inorganic matter during 
combustion. The research is centered on two main tasks. Task 
3.2A deals with the use of laser-induced fluorescence spectroscopy 
(LIFS) to study the release of sodium from various model com- 
pounds and coal during combustion in a flame. The vaporized or 
released sodium is considered to be an important factor in the for- 
mation of ash-fouling deposits in full-scale utility boilers. Task 3.2B 
will study changes in the morphology and chemical associations of 
inorganic components in coals during combustion in a drop-tube 
furnace designed to simulate the time-temperature profile of a pul- 
verized coal-fired utility boiler. The primary objectives of the 
drop-tube furnace task are to develop a means to predict the size 
and composition of the fly ash and to provide adequate information 
of ash deposition modeling efforts to effectively predict deposit 
growth. 
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12306 (DOE/MC/10637—2761, pp. 84, Paper 3.3) Coal/char 
reactivity. McCollor, D.P.; Sweeny, P.G.; Stanley, D.C.; Benson, 
S.A. North Dakota Univ., Grand Forks, ND (USA). Energy and Min- 
eral Research Center. [1989]. In Low-rank coal research. Quarterly 
Report, January 1989-March 1989. Order Number DE90003995. 
Available from NTIS, PC A99/MF A01. 

The overall objective of the coal/char reactivity project is to ex- 
pand the fundamental combustion data base to support existing 
and advanced atmospheric combustion systems. The investigation 
will focus primarily on elucidating the burning rates of chars under 
realistic flame conditions as a function of fuel and system parame- 
ters. The chars are mainly derived from low-rank coals. The key 
issues include the relative contributions of inorganic constituents, 
and the surface and structural effects on the burning behavior of 
the low-rank coal-derived chars. Tests will be undertaken to ascer- 
tain the limits of bulk diffusion control of the burning rate. The 
specific objective for this reporting period was to evaluate the burn- 
ing rates obtained and to determine rate constraints based on CO, 
COz, and CO/COz as primary reaction products.A second objective 
was to perform fundamental investigations on the ignition mecha- 
nisms of single particles of low-rank coals by measuring rates of 
carbon monoxide and carbon dioxide production and the onset of 
light emission. The specific objectives were to determine the ef- 
fects of oxygen concentration, inorganic constituents, volatile 
matter, moisture, temperature, and lithotype on the combustion of 
Beulah lignite, Smith Roland subbituminous coal, Lower-Wilcox lig- 
nite, and Pittsburgh No. 8 bituminous coal. 


12307 (DOE/MC/23255-2763) Rheological and heat transter 
characteristics of flowing coal-water mixtures: Final report. 
Tsai, C.Y.; Novack, M.; Roffe, G. General Applied Science Labs., 
Inc., Ronkonkoma, NY (USA). Dec 1988. 103p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC21-86MC23255. Order Num- 
ber DE90000421. Available from NTIS, PC AO6/MF A01 - OSTI; 
GPO Dep. 

This research program was designed to develop a consistent 
data base and to derive engineering correlations for the prediction 
of pressure drop and heat transfer rate of CWM flows under vari- 
ous heating conditions. The test program was carried out using a 
heated extrusion rheometer. Pressure drops and heat transfer rate 
were measured simultaneously under convective heating and then 
boiling conditions. Parametric tests were carried out to examine the 
effect of various operating parameters such as mass flow, bulk 
temperature, heat flux, CWM type, tube size, and steam quality. 15 
refs., 40 figs., 5 tabs. 


12308 (DOE/PC/79905—-T9) Fundamental research on sur- 
face science of coal in support of physical beneficiation of 
coal: Quarterly technical progress report No. 8, July 1, 1989— 
September 30, 1989. Good, R.J.; Keller, D.V. Jr. State Univ. of 
New York, Buffalo, NY (USA). Dept. of Chemical Engineering. 
1989. 6p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC22-87PC79905. Order Number DE90005225. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Microscopic oil-water-coal contact angle measurement on coal 
particles was carried out on a lignite and a low volatile bituminous 
coal. The measurements show that they follow similar trends as 
observed for other ranks of coal previously studied; i.e., three dif- 
ferent and distinct range of angles. Effect of surface oxidation on 
contact angles for Panther Valley Mine coal was found to be small. 
Macroscopic contact angle measurement on polished coal surface 
has been extended to three phase systems (coal-water-decane). 
Fifteen different samples, representing different ranks of coal, and 
graphite, were used in these experiments. On the basis of macro- 
scopic measurements and microscopic measurements a new 
indexing for characterizing different types of coal is suggested. It is 
called a “hydrophobicity index’; and it is directly related to oil ag- 
glomeration. Adsorption measurements of octanol from decane, 
onto fresh Upper Freeport coal particles, were carried for 15 to 100 
minutes. Even at 15 minutes, a substantial amount of octanol was 
adsorbed. 1 ref., 1 fig. 


123098  (DOE/PC/79919-10) Flotation and flocculation chem- 
istry of coal and oxidized coals: Annual ber 15, 
1988-September 14, 1988. Somasundaran, P. Columbia Univ., 
New York, NY (USA). [1989]. 141p. Sponsored by U.S. DOE Fossil 
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Energy. DOE Contract FG22-87PC79919. Order Number 
DE90004795. Available from NTIS, PC A07/MF A01 - OSTI; GPO 
Dep. 

This project is designed to develop an understanding of the fun- 
damentals involved in flotation and flocculation of coal and of coals 
in various states of oxidation. The main objective of this study is to 
accurately characterize the coal surfaces and elucidate mecha- 
nisms by which surface interactions between coal and various 
reagents enhance beneficiation of coals. Effects of oxidation on the 
modification of surface characteristics of coal by various reagents 
will also be studied. In this study a variety of techniques is em- 
ployed to generate a comprehensive and accurate picture of both 
the chemical and morphological characteristics of coal particles. 
These include centrifugal immersion, film flotation and different 
spectroscopies. Polyacrylamide polymer was used to alter the sur- 
face of coal. A relatively fast and accurate method of determining 
polymer adsorption by measuring its concentrations at the ppM 
level using a Total Organic Carbon (TOC) analyzer was developed. 
Laser Microprobe Mass Analyzer (LAMMA) was used to study the 
spatial variation in organic moieties on the coal surface. 39 refs., 
30 figs., 3 tabs. 


12310 (DOE/PC/88861-T17, pp. 1-14) Interaction of sulfur- 
containing compounds with transition metal clusters and 
metal surfaces Ill. Dunkerton, L.V.; Tyrrell, J.; Hinckley, C.C.; 
Robinson, P.D. Southern Illinois Univ., Carbondale, IL (USA). Coal 
Extraction and Utilization Research Center. 1988. In High-sulfur 
coal research at the SIUC (Souther Illinois University at Carbon- 
dale) Coal Technology Laboratory. Quarterly progress report, 
January 1, 1988—March 31, 1988. Order Number DE90000053. 
Available from NTIS, PC AO6/MF A01. 

Reactions of sulfur-containing substituted dibenzothiophenes with 
transition metals have been continued with emphasis on the nature 
and type of metal-sulfur bonding, including the effect of the metal 
on the adjacent bond lengths. In this reporting period, the structure 
of (7°-Cyclopentadienyl) Carbonyl 4-P-diphenyl-phosphine diben- 
zothiophene iron (Il) iodide has been determined by x-ray 
diffraction. 


12311 (DOE/PC/88861—T17, pp. 87-95) Modification of coal 
surtaces with methyl radicals. Smith, G.V.; Wiltowski, T.; Phillips, 
J.B. Southern Illinois Univ., Carbondale, IL (USA). Coal Extraction 
and Utilization Research Center. 1988. In High-sulfur coal research 
at the SIUC (Souther Illinois University at Carbondale) Coal Tech- 
nology Laboratory. Quarterly progress report, January 1, 
1988—March 31, 1988. Order Number DE90000053. Available 
from NTIS, PC AO6/MF A01. 

The goal of this project is to develop a new method for modifying 
the surface of coals under mild conditions. The new method uses 
methyl radicals generated by physical methods (electric discharge) 
to interact with the surface of coals. Results show that methyl radi- 
cals interact more with unweathered than with weathered (oxidized 
at 90°C) coal, and the chemical compositions (by gas chromato- 
graphic analysis) of the effluent gases are different. Moessbauer 
analysis of the solid remaining after treatment of the weathered coal 
with CHg- reveals the presence of pyrrhotites, troilite, and goethite. 


12312 (DOE/PC/88861-T17, pp. 15) Reactivity of whole 
coals, selected pure maceral fractions, and cleaned coal prod- 
ucts. Crelling, J.C.; Hippo, E.J. Southern Illinois Univ., Carbondale, 
IL (USA). Coal Extraction and Utilization Research Center. 1988. In 
High-sulfur coal research at the SIUC (Southem Illinois University 
at Carbondale) Coal Technology Laboratory. Quarterly progress re- 
port, January 1, 1988-March 31, 1988. Order Number 
DE90000053. Available from NTIS, PC AO6/MF A01. 
No abstract available. 


12313 (DOE/PC/88922-T2) Supercritical fluid thermody- 
namics for coal processing: Topical report, September 15, 
1988—September 30, 1989. Eckert, C.A. Illinois Univ., Urbana, IL 
(USA). Dept. of Chemical Engineering. [1989]. 10p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FG22-88PC88922. Order 
Number DE90004179. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Because of their unusual solvating and mass transfer properties, 
supercritical fluids show potential for a variety of coal processing 


applications. To establish a database of coal model compound 
equilibria, this year we have measured the solubility of representa- 
tive compounds in supercritical butane. In addition, we have used 
fluorescence spectroscopy to study the nature of the intermolecular 
interactions in the systems of pyrene and naphthalene in supercriti- 
cal COz, CoH,, and CF3H. The spectroscopy measurements are 
being used to guide the development of an equation of state that 
can be used to predict the solubility behavior so systems can be 
designed for the processing of coal with supercritical fiuids. 5 figs. 


12314 (DOE/PC/88924-5) Thermodynamics of the solvent 
swelling of coal: Technical progress report No. 5, September 
1, 1989-November 30, 1989. Green, T.K. Western Kentucky 
Univ., Bowling Green, KY (USA). Dept. of Chemistry. [1989]. 29p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88924. Order Number DE90006169. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Sorption of pyridine by the pyridine-extract of an Argonne Pre- 
mium Illinois No. 6 coal was studied at several relative vapor 
pressures at 50°C. At relative pressures of 0.6 and below, 10 to 
20 hours were required for achievement of equilibrium. Above this 
pressure, equilibrium was achieved rapidly, requiring less than two 
hours. Flory interactions parameters were calculated from the sorp- 
tion data. Sorption of benzene by the pyridine-extract of the 
Argonne Premium Illinois No. 6 coal was studied at a relative pres- 
sure of 0.44 at 30°C. Sorption of benzene is characterized by a 
rapid, initial uptake of benzene, followed by a slow approach to 
equilibrium. Over 100 hours was required to attain equilibrium. The 
Berens-Hopfenberg model for the sorption of solvents into glassy 
polymers was applied to the data in order to estimate the amount 
of swelling. 9 refs., 9 figs., 3 tabs. 


12315 (DOE/PC/90504—T12) Configurational diffusion of 
coal macromolecules: Quarterly progress report, September 
16, 1989-December 15, 1989. Guin, J.A.; Curtis, C.W.; Tarrer, 
A.R. Auburn Univ., AL (USA). Coal Conversion Lab. 1989. 19p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
86PC90504. Order Number DE90004084. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

During this quarter, progress has been made in two areas: (1) 
preparation of the calibration curve for gel permeation chromatog- 
raphy analysis of coal asphaltene; (2) preliminary measurements of 
the effective diffusion coefficients of coal asphaltene fractions. A 
calibration curve was prepared with standard compounds including 
polystyrenes, polynuclear aromatic hydrocarbons and tetraphenyl- 
porphine in GPC analysis. A correlation equation was obtained 
from the calibration curve to estimate the molecular weights of coal 
asphaltene fractions. Based on this GPC analysis, effective diffu- 
sion coefficients of coal asphaltene fractions were measured. 


12316 (ECN—89-149) Coal minerals analysis. A check on 
inter-laboratory agreement. Casuccio, G.S.; Gruelich, F.A.; Nis- 
sen, D.A.; Hamburg, G.; Vieeskens, J.M.; Straszheim, W. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Sep 1989. 23p. Available from Netherlands Energy Research 
Foundation ECN, P.O. Box 1, 1755 ZG Petten, Netherlands. 

Five laboratories cooperated to test the repeatability and repro- 
ducibility of the semi-quantitative coal minerals analysis (CMA) 
method using SEM-EDS. The repeatability was better than 0.20 
relative SD for all mineral categories constituting more than ten 
percent of the coal mineral matter. The type of mineral had no ef- 
fect on repeatability. Errors arising from counting statistics were 
shown to be the major source of uncertainty for a given laboratory. 
Interlaboratory data for the main constituents agreed to within 0.10 
relative SD in half of the cases. In the other half the relative SD 
from the interlaboratory average was 0.10 to 0.40. There was a 
tendency for illite and quartz to show better reproducibility than 
other silicates. Differences in experimental conditions may have af- 
fected interlaboratory agreement of clay minerals data. 4 figs., 3 
refs., 2 tabs., 1 app. 


12317 (FSC—8901, pp. 6-9) Investigation of dilatation by 
new method. Suzuki, Nobuo (Nippon Kokan K.K., Tokyo (Japan)); 
Itagaki, Shozo; Mitani, Shigeyasu. Fuel Society of Japan, Tokyo 
(Japan). 15 Oct 1987. (In Japanese). (CONF-871001—-Summ.: 83. 
Coke Special Council’s meeting, Nagoya (Japan), 15 Oct 1987). In 
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Gist of the 83rd Coke Special Council's presentations (1987). Or- 
der Number DE90710536. Available from NTIS (US Sales Only), 
PC AO4/MF A01. 

Taking notice of the permeability of the coke layer under coal 
carbonization, the dilatation coefficient measurement (PM method) 
of the softened molten layer was studied using a container of 
porous material, and this method was compared with JIS Szilard 
meter method. Relation between coalification and the dilatation co- 
efficients of the gravity separated clean coal by JIS method and by 
PM method is not clear. The dilatation coefficients of the coal 
added with CDQ particle coke by JIS method and by PM method 
are not in a linear relation either. It is, therefore, impossible to esti- 
mate the dilatation and the contraction of the coal in a porous 
container simply by JIS method. Viscosity of the softened molten 
layer and the gas generation speed in the porous container influ- 
ence the generation of bubbles and the permeation of softened 
molten materials and gas into the coke layer and the pulverized 
coal layer. And as a result, relation between the dilatation and the 
contraction of the coal in a porous container become complicated. 
Thus, it was understood that the dilatation and the contraction of 
the coal in a coke oven are influenced by the width of the softened 
molten layer, load, viscosity around the softened molten layer, and 
the characters of coal. 4 refs., 10 figs., 1 tab. 


12318 (FSC-8901, pp. 10-14) Chemistry of coal plasticity. 
Carbonization of pitch/carbon black systems. Yokono, Tetsuro 
(Hokkaido Univ., Sapporo (Japan)); Sanada, Yuzo. Fuel Society of 
Japan, Tokyo (Japan). 15 Oct 1987. (in Japanese). (CONF- 
871001—Summ.: 83. Coke Special Council’s meeting, Nagoya 
(Japan), 15 Oct 1987). In Gist of the 83rd Coke Special Council's 
presentations (1987). Order Number DE90710536. Available from 
NTIS (US Sales Only), PC AO4/MF A01. 

By investigating at 473-573K the behaviors of the model system 
in which colloidal silica gel is dispersed as infusible component in 
the pitch of molten continuous phase, it was found out that there 
are not only physical correlation and environmental changes but 
also chemical changes at the interface of the two components. In 
order to obtain further details, the behaviors, when heated, of the 
system in which various carbonaceous solid materials (carbon 
black) are suspended in the pitch were studied by hydrogen 
transfer and by the changes of spin concentration. The spin con- 
centration of the pitch being heated and carbonized is influenced 
by the quality and the quantity of the carbonaceous solid material. 
It was found out from the measurement of hydrogen transfer that 
carbonization of the pitch in the co-existence of solid and powder is 
more influenced by chemical effects than by physical effects. Above 
model experiments will not only deepen the understanding of coal's 
melting phenomena, but also provide a guiding principle for the 
manufacture of carbon composite materials. 5 refs., 4 figs., 3 tabs. 


12319 (MIT-EL—88-013-WP) Properties of ash particles gen- 
erated during pulverized coal combustion. Energy Laboratory 
working paper. Sayre, A.N. Massachusetts Inst. of Tech., Cam- 
bridge, MA (USA). Jul 1988. 2ip. Available from Massachusetts 
Institute of Technology, Cambridge (USA). , 
The mineral matter present in pulverized coal and the ash pro- 
duced on combustion in 1.5. MW flames were studied for a 
medium volatile bituminous coal, Upper Freeport, and a subbitumi- 
nous coal with a lignitic type ash, Eagle Butte. Ash samples were 
collected in the exhaust section of the furnace in the Combustion 
Research Facility at MIT. Measurements were made in order to re- 
late the properties of the ash to the mechanism of ash deposition 
on cylindrical tubes. The raw coal was fractionated using halo- 
genated hydrocarbons to determine the density distribution. The 
fraction of the ash components in the subbituminous coal which 
were ion-exchangeable was determined by acid extraction. The 
density fractions obtained from the raw coal and ash collected from 
the combustion trials were analyzed by automated-image-analysis 
on an electron microprobe to determine the mineral and ash size/ 
composition distributions. The measurements on the raw fuel were 
made with the objective of determining the essential characteristics 
of the coal feed necessary to allow the prediction of the ash parti- 
cle size/composition distribution. The model developed, when used 
in conjunction with design specifications, will allow decisions to be 
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made on the effect of changes in coal quality on power plant avail- 
ability. The measurements needed to perform such a calculation 
are the size/density distributions of the mineral matter and coal 
particles and the amount of ion-exchangeable cations. 11 refs., 9 
figs., 2 tabs. 


12320 (PB—90-114554/XAB) Chemical characterization of 
thermal maturity in coals using high-resolution chromato- 
graphic methods. Annual report, May 1988-April 1989. Lee, 
M.L.; Vorkink, W.P. Brigham Young Univ., Provo, UT (USA). Dept. 
of Chemistry. Aug 1989. 84p. Available from NTIS, PC AO5/MF 
A01. 

A mild (solvated electron reduction) depolymerization method 
has been applied to three coals (North Dakota Lignite, Pittsburgh 
No. 8 high volatile bituminous, and Pocahontas No. 3 low volatile 
bituminous) from low to high rank. Resultant solubilities 
from 12 to 60%, however only a very small percent (< or = 5%) 
could be analyzed by high-resolution chromatographic methods. 
However, the results indicate that the solvent extractable portion of 
coal becomes more characteristic of the macromolecular structure 
of coal as rank increases. The sulfur and nitrogen heterocycles in 
the extracts of different rank coals were separated and identified 
using gas chromatography coupled to element-selective detection 
and mass spectrometry. Thiophenic compounds were the major 
sulfur-containing compounds, and pyrrolic compounds were the 
most abundant nitrogen-containing compounds. The heterocycles 
and the polycyclic aromatic hydrocarbons had structural similarities 
that could be related to coal rank or maturity. There were preferred 
aromatic moieties for which the degree of alkylation and extent of 
aromatization decreased and increased, respectively, with rank. 
The selection of propylene carbonate/CO2 mixtures as mobile 
phase, and the optimization of a two-dimensional chromatograph 
for supercritical fluid chromatography, strengthens the possibility of 
effectively analyzing large molecular mass compounds in the vari- 
ous coal fractions. 


12321 Inverse gas chromatography of coals and oxidized 
coals. Neill, P.H. (Argonne National Laboratory, IL (USA)); Winans, 
R.E. pp. 331 of Inverse gas chromatography: characterization of 
polymers and other materials. Lloyd, D.R.; Ward, T.C.; Schreiber, 
H.P. (eds.) American Chemical Society, Washington, DC (USA) 
(1989). (CONF-880604—: Joint meeting of the 195th national meet- 
ing of the American Chemical Society and the 3rd Chemical 
Congress of North America, Toronto (Canada), 5-11 Jun 1988). 

Inverse gas chromatography using methane as a probe is used 
to determine the physical and chemical alterations that coals and 
oxidized coals undergo as they are heated from 50 to 450°C. At 
temperatures less than 120°C retention is dominated by water in 
the pore structure of the sample. In the intermediate temperature 
region between 120°C and 350°C pyrolysis high resolution mass 
spectrometry is used to assign the small transitions that are ob- 
served to the loss of small amounts of volatile matter. Gieseler 
plastometry and microdilatometry results are used to show that 
massive disruption of the coal structure occurs at temperatures 
above 350°C. The starting temperature and the sorption enthalpy 
are found to vary in a linear manner with the carbon content and 
degree of oxidation of the coals in this region. 24 refs., 11 figs., 2 
tabs. 


12322 Effects of multivalent cations on low-rank solubilities 
In alkaline solutions and microbial cultures. Quigley, D.R. 
(idaho National Engineering Laboratory, Idaho Falls (USA). Center 
for Bioprocessing Technology and Biotechnology Group); Brecken- 
ridge, C.R.; Dugan, P.R. Energy and Fuels (USA), 3(5): 571-574 
(Sep-Oct 1989). 

Microorganisms are able to solubilize low-rank coals using the 
mechanism of base solubilization, but at pH values of <8. Pretreat- 
ment of coals with HCl under nonoxidizing conditions removes 
organically bound multivalent cations and results in an increase in 
the amounts of coal solubilized either by microorganisms or in al- 
kaline buffers. These results indicate the importance of cations in 
the organic structure of coal and suggest that metal complexation 
and removal is another mechanism used by microorganisms to sol- 
ubilize low-rank coals. 16 refs., 1 fig., 6 tabs. 





12323 Base-catalyzed separation of coal macerals. Chol-yoo 
Choi (Argonne National Laboratory, IL (USA). Chemistry Division); 
Dyrkacz, G.R. Energy and Fuels (USA), 3(5): 579-585 (Sep-Oct 
1989). 

The addition of aqueous base to a suspension of coal in tetrahy- 
drofuran leads to the chemical comminution of coal macerals. 
Density gradient centrifugation was used to monitor the density 
changes of the particles of mixed maceral composition as they 
separated into pure maceral types exhibiting different densities. Mi- 
croscope analyses suggest that the breakage occurred at the 
maceral boundaries. When the procedure was applied to a petro- 
graphically pure vitrinite of narrow density range, two components 
with distinctly different densities separated. The results suggest 
that chemically different materials in coal that are held together by 
hydrogen bonds can be liberated by mild base treatment. 24 refs., 
10 figs., 3 tabs. 


12324 Separation of mild gasification liquid products using 
open-column chromatography. Lamey, S. (USDOE Morgantown 
Energy Technology Center, WV (USA)); Hesbach, P.; Childers, E. 
Energy and Fuels (USA), 3(5): 636-640 (Sep-Oct 1989). 

In order to predict potential fuel performance or estimate upgrad- 
ing requirements, it is desirable to develop a relatively rapid and 
simple technique for determining the chemical properties of a fossil 
fuel and subsequently to be able to relate these chemical data to 
the required fuel properties. Described in this paper are the initial 
development steps of an open-column separation scheme that will 
separate liquids generated under mild coal gasification conditions 
into appropriate fractions for analysis primarily by gas chromatogra- 
phy (GC) and gas chromatography/mass spectroscopy (GC/MS). 
Analysis of the data from both the chemical fractionation analyses 
and the characterization can then be used in appropriate equations 
to relate the chemical composition data to a number of liquid fuel 
properties. 17 refs., 4 figs., 7 tabs. 


12325  Electroanalytical chemistry of sulfur compounds for 
the new coal conversion technologies. Jordan, J. (Pennsylvania 
State Univ., University Park (USA)); Talbott, J.; Yakupkovic, J. Ana- 
lytical Letters (USA), 22(6): 1537-1546 (Jun 1989). DOE Contract 
AC22-77ET10482. 

Polarographic methods are described tailor-made for the specia- 
tion and determination of sulfur contaminants in synfuels and coal 
gasification/liquefaction process streams. In samples containing the 
anions, S,?-, sulfidic sulfur was quantitated by anodic depolariza- 
tion of the dropping mercury electrode, while polysulfidic sulfur was 
determined with the aid of an electroreduction process implicating 
2(x-1) electrons. Polythionates were electroreduced to thiosulfate, 
sulfite, sulfide and/or mixtures thereof, under judiciously controlled 
experimental conditions. Thiosulfate and sulfite were quantitated by 
differential pulse polarography at dropping mercury anodes via re- 
actions involving formation of thiosulfato- and sulfitomercurates. 14 
refs., 2 figs. 
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12326 (CONF-8812124— W-W24) Solid residues of combus- 
tion from coal-fired power stations. Jacobs, J. (VGB Technische 
Vereinigung der Grosskraftwerksbetreiber e.V., Essen (Germany, 
F.R.)). Bergbau-Forschung G.m.b.H. Forschungsinstitut des 
Steinkohlenbergbauvereins, Essen (Germany, F.R.); Deutsche 
Vereinigung fuer Verbrennungsforschung e.V., Frankfurt am Main 
(Germany, F.R.); | Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Projektieitung Biologie, Oekologie, Energie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). 1988. (in German). From BMFT status seminar on combus- 
tion research and 6. DVV colloquium on combustion properties of 
coals; Essen (Germany, F.R.); 8-9 Dec 1988. In BMFT status sem- 
inar ‘Combustion research’. - 6. DVV colloquium ‘Combustion 
properties of coals’. Order Number DE90740445. Available from 
NTIS (US Sales Only), PC A20/MF A01. 

It is shown that solid residues from power station combustion 
can be classified and influenced according to the type of material 
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used and according to the process of its conversion. The legal reg- 
ulations and the economic point of view require that residues, if 
they are unavoidable, should be used as far as possible, from the 
energy or material aspect. If the material cannot be used, the 
residues must be made inert as waste and then dumped without 
adversely affecting the wellbeing of the public. Boundary conditions 
for usability are the quantity produced in relation to the capacity of 
the possible reuse areas to absorb it, and the economically used 
conditioning process. Research work is necessary on questions of 
the desired material effect on the residues and on proving their 
suitability and harmlessness, where the coordination of the re- 
search work is provided in a VGB main program. (orig.). 


12327 (CRIE-U-88056) Necessity of irrigation for revegete- 
tion on reclaimed land with fly ash. Sekiyama, Tetsuo; Kozakai, 
Kazuki; Okabe, Katsumi. Central Research Inst. of Electric Power 
Industry, Abiko, Chiba (Japan). Feb 1989. 19p. (in Japanese). Or- 
der Number DE90710738. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

In view of the growing importance of revegetation measures of a 
reclaimed land with fly ash discharged from a coal burning thermal 
power pliant, a study was made on necessity of irrigation in case of 
the positive execution of the above revegetation. This is a report of 
the above study. The conclusions of the study are as follows: (1) 
Comparing the available moisture amounts in terms of volume per- 
centage of moisture, about 36% is for fly ash and about 34% for 
volcanic ash soil, but when fly ash is solidified, the above figure for 
fly ash becomes about 90% of that for volcanic ash soil. (2) The 
maximum water infiltration capacity of fly ash is 1/10-1/50 of that of 
volcanic ash soil and the surface run-off is much. The furrow or 
drip irrigation system is suitable. (3) The evaporation in fly ash is 
almost same as that in volcanic ash soil and the designed duty of 
water irrigation is considered to be 7-8mmvday (in case of cultiva- 
tion of tangerine and pasture). (4) In case when the above 
reclaimed land is covered with voicanic ash soil, an aquifer is ob- 
served at the boundary layer between the surface soil coverage 
and the land. Hence draining measures such as underdrainage 
systems are desirable from the viewpoint of the growth of plants. 8 
refs., 8 figs., 2 tabs. 


12328 (DOE/MC/10637-2761, pp. 9, Paper 2.1) SOx/NOx 
control. Weber, G.F.; Laudal, D.L. North Dakota Univ., Grand 
Forks, ND (USA). Energy and Mineral Research Center. [1989]. In 
Low-rank coal research. Quarterly Report, January 1989-March 
1989. Order Number DE90003995. Available from NTIS, PC 
A99/MF A01. 

The PETC Combined SO,/NO, Control Program, initiated as part 
of the Flue Gas Cleanup Program, has emphasized the develop- 
ment of novel approaches to SO,/NO, control. The objective of this 
program is to develop a combined SO,/NO, flue gas cleanup tech- 
nology through the proof-of-concept stage by October 1992, at 
which time the technology must be capable of reducing both SO2 
and NO, emmissions by 90% at a levelized cost of at least 20% 
less that the cost of conventional limestone scrubbing and selective 
catalytic reduction (SCR). Process by-products must be salable or 
classifiable as nonhazardous waste suitable for landfill disposal. 
The overall objective of the EMRC SO,/NO, Control project is to 
develop a catalytic fabric filter for NO, and particulate matter con- 
trol, with an acceptably long bag and catalyst life, and an economic 
savings over conventional SCR system and baghouse. 


12329 (DOE/MC/10637-2761, pp. 9, Paper 2.2) Waste man- 
agement. Moretti, C.J.; Henke, K.R. North Dakota Univ., Grand 
Forks, ND (USA). Energy and Mineral Research Center. [1989]. In 
Low-rank coal research. Quarterly Report, January 1989-March 
1989. Order Number DE90003995. Available from NTIS, PC 
A99/MF A01. 

Waste Management Project personnel are conducting research 
to characterize waste materials from advanced coal utilization pro- 
cesses and to develop innovative management practices for coal 
utilization waste disposal. The purpose of the waste characteriza- 
tion work is to predict the environmental impacts of wastes from 
several processes being developed at the University of North 
Dakota Energy and Mineral Research Center. The project is cur- 
rently evaluating the chemical and physical properties of wastes 
from a pressure-hydrated lime injection process designed to reduce 
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SO. emmissions from a coal slurry-fired diesel engine.Project per- 
sonnel are developing methods for constructing fly ash liners at 
waste disposal sites. The purpose of the liner study is to assist util- 
ity companies to implement new environmental regulations in a 
cost-effective manner. 


12330 (DOE/MC/10637-2761, pp. 17, Paper 6.2) Advanced 
wastewater treatment. Mayer, G.G.; Gallagher, J.R. North Dakota 
Univ., Grand Forks, ND (USA). Energy and Mineral Research Cen- 
ter. [1989]. In Low-rank coal research. Quarterly Report, January 
1989-March 1989. Order Number DE90003995. Available from 
NTIS, PC A99/MF A01. 

The overall goal of this research project is to expand the scien- 
tific and engineering data base with respect to wastewater 
treatment for synthetic fuel plants. Specific goals are as follows: 
development of a novel method for combined carbon oxidation and 
nitrogen removal; development of a high rate biological oxidation 
reactor; and definition of potential pretreatment requirements for 
discharge of synthetic fuel wastewaters to publically owned treat- 
ment works (POTWs). These goals were accomplished through the 
use of a pilot scale downflow coupled fluidized bed system, which 
combines removal of carbonaceous compounds and nitrogen from 
wastewater in the Great Plains Gasification Plant. Pretreatment 
requirements for synfuel wastewaters were evaluated using a liter- 
ature search, evaluation of applicable statutes, and a case study. A 
pilot scale deep column unit, which makes use of pure oxygen, 
high transfer efficiencies and plug flow kinetics is being used to 
perform as a high rate biological reactor. 


12331 (DOE/MC/23250-2750) Low cost filter development 
and control of permeability in high temperature, high pressure 
ceramic filter elements: Final report. Long, R.A.; Ferri, J.L. GTE 
Products Corp., Towanda, PA (USA). Chemical and Metallurgical 
Div. Jun 1989. 48p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract AC21-86MC23250. Order Number DE90000403. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

For over a decade GTE Chemical and Metallurgical Division has 
been manufacturing cordierite ceramic crossflow heat exchangers. 
The heat exchanger application calls for a ceramic body that can 
withstand thermal shock, has good compressive strength and is 
capable of being formed into a impermeable membrane. With this 
experience base, it was a logical technology extension to pursue 
the engineering of this type of structure into a ceramic crossflow fil- 
ter. The majority of this effort involved improving the permeability of 
the ceramic membrane to an adequate level for use in the hot gas 
particle removal from coal derived gas streams. When the 
permeability is achieved then the area of interest could shift to im- 
provements of strength. As in most engineering situations, creating 
porosity was known to decrease strength and some trade off was 
probably going to be required. In addition to incorporating perme- 
ability into the existing extrusion and lay up technology, a 
secondary task was developed to investigate the possibility of cre- 
ating the crossflow shape by means of some type of casting 
technique. The casting technique was of interest because it held 
promise of lower manufacturing costs and elimination of the inter- 
layer bonds used in the other process. 13 figs. 


12332 (DOE/MC/23262-2783) Super-equilibrium sulfur re- 
moval from high tem re gases: Final report. Avco-Everett 
Research Lab., Everett, MA (USA). Nov 1989. 75p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract AC21-86MC23262. Order 
Number DE90000437. Available from NTIS, PC AO5/MF A01 - 
OSTI; GPO Dep. 

Most pulverized coal combustion processes are high temperature 
(2000-2200 K) operations. The objective of this work was to inves- 
tigate the potential calcium based sorbents for sulfur removal from 
high temperature gases (1600-2400 K) under transient thermal 
nonequilibrium conditions. In a bench scale apparatus, the tran- 
sient heat up and reactions of sorbent particles in high temperature 
sulfur laden reactions background gas was monitored for time 
scales less than 100 ms. 17 refs., 43 figs. 


12333 (DOE/PC/81009-T33) Desulfurization of flue gas by 
the confined zone d on process: Final report. Bechtel 
National, Inc., Oak Ridge, TN (USA). Oct 1989. 308p. Sponsored 
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by U.S. DOE Fossil Energy. DOE Contract AC22-85PC81009. Or- 
der Number DE90005529. Available from NTIS, PC A14/MF A01 - 
OSTI. 

This Confined Zone Dispersion (CZD) process involves injecting 
a finely atomized slurry of reactive lime into the ductwork of a coal- 
fired utility boiler. The principle of the confined zone is to form a 
wet zone of slurry droplets in the middle of the duct confined in an 
envelope of hot gas between the wet zone and the duct walls. The 
lime slurry reacts with part of the sulfur dioxide (SO) in the gas, 
and the reaction products dry to form solid particles. An electro- 
static precipitator (ESP) downstream from the point of injection 
captures the reaction products, along with the fly ash entrained in 
the flue gas. The purpose of this project was to prove the CZD 
process concept by testing it on a limited scale, and then demon- 
strating the process on a large scale. The scope of work included 
projecting the cost of commercial implementation. The test facility 
for the proof-of-concept tests was on a scale equivalent to a 7 
MWe generating plant. The large-scale demonstration was made 
on a scale of 70 MWe. This report describes how data from the 
two test sites were correlated, and presents conceptual designs for 
two full-scale retrofit installations. The rationale and data support- 
ing the conclusions are also given in Part 4. 


12334 (EUR-11402-EN) The demonstration of improved 
cyclonic particulate removal equipment for use with coal-fired 
industrial boller plant. British Coal Corp., Stoke Orchard (UK). 
Coal Research Establishment. 1988. 65p. Available from Commis- 
sion of the European Communities, Luxembourg. 

The purpose of this project was to demonstrate, at industrial 
scale, improved designs of inertial separators for use with coal- 
fired boiler plant. These separators, developed at University 
College, Cardiff (UCC), and called Cardiff cyclones, incorporate a 
novel aspect in cyclone design known as the vortex collector 
pocket (VCP). Three Cardiff cyclone variants were demonstrated. 
These devices were characterized by the inclusion of VCPs and 
the space-saving, low-aspect ‘flat-bottomed’ design compared with 
the conventional long-coned high-efficiency cyclones. The first 
demonstration cyclone, the Mk VII incorporating two VCPs, was in- 
stalled on a 4.3 MWt fluidized bed boiler, the second- the MkXIl h 
horizontal design-was fitted on a 2.8 MWt two-stage fluidized bed 
boiler and finally the third unit, the MkVIIl "VCP concentrator’ to a 
2.5 MWt vibrating grate stoker fired horizontal shell boiler. Each 
unit successfully controlled the particulate emissions from its re- 
spective boiler plant to well below that required by the UK Clean 
Air Act. However, in each case the performance in terms of particle 
grade collection efficiency fell short of that predicted from scale-up 
of laboratory test data. But each demonstration cyclone showed 
flexibility in operation by maintaining its optimum separation perfor- 
mance over an extended range of gas throughputs. The cyclone 
subjected to the most extensive demonstration, the vertical MkVII, 
gave trouble-free operation for over 5700 hours and exhibited sub- 
stantially lower metal wastage than normally experienced with the 
conventional designs. However, these improved characteristics 
were not apparent in the horizontal configuration, Mk XII h cyclone 
and were unproven in the Mk Vill "VCP concentrator’. 


12335 (FSC—8902, pp. 11-15) Automatic measurement 
method for fusibility of coal and coke ash. Kitagawa, Tamiya 
(Osaka Gas Co., Ltd. (Japan)); Fujii, Takashi. Fuel Society of 
Japan, Tokyo (Japan). 7 Apr 1988. (In Japanese). (CONF- 
8804306—Absts.: 84. special meeting on coke, Osaka (Japan), 7 
Apr 1988). In 84th special meeting on coke. Abstracts (1988). Or- 
der Number 0£90710548. Available from NTIS (US Sales Only), 
PC AO4/MF A01. 

Fusibility of ash is important in combustion and gasification of 
coal. A measurement method for such fusibility was automated. 
According to JIS K2151 and M8801, a test cone is made of ash 
from incinerated sample and heated with an electric furnace, and 
when specific change occurs in its form, the temperature shows 
fusibility of ash. There are three kinds of characteristic temperature 
in this method: the softening point(temperature at which an apex of 
the test cone melts and starts to be rounded off), the melting 
point(at which a height of the test cone becomes as long as a half 
of its bottom width), the pour point(at which the melted cone flows 





on the support plate and becomes one third of a height at the melt- 
ing point). In this method, however, it takes a lot of time to 
measure, and much experience is required for judgment. Accord- 
ingly, a TV camera, VTR, and a picture image processor were 
added to a high-temperature heating microscope so that fusibility of 
ash was able to be measured automatically. Errors in individual 
measurement could be avoided by automatic judgment using a pic- 
ture image processor, and working hours also become much 
shorter. This automatic measurement method is applicable to every 
one of coal ash, coke ash, and ash in sludge. 7 figs. 


12336 (IE-MOEI-ESRA-85/0002, pp. 37) Possible use of 
coal and coal ashes in the cement industry in Israel. Natan, Y. 
(Geological Survey of Israel, Jerusalem (Israel)); Ar’el, Y. Ministry 
of Energy and Infrastructure, Jerusalem (israel). Earth Science Re- 
search Administration. May 1985. (In Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1984. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

In this work the use of coal ashes as a substitute for clay in the 
production of portland cement was studied. Coal ashes have a dif- 
ferent mineral composition than clay, but it is possible to combine 
ashes from different sources in order to arrive at the desired 
mineral composition. Coal ashes also affect the temperature of de- 
carburization in cement, but this effect is found also with clay. The 
conclusions were that coal ashes are a suitable substitute for clay, 
and that furthermore, if coal is used as fuel in the production of ce- 
ment, the ashes can be used as one of the ingredients. (EHN) 


12337 (NP-9770107) Study on noise pollution control of 
flue gas desulfurization plarits. Ministerium fuer Umwelt, Rau- 
mordnung und Landwirtschaft des Landes Nordrhein-Westfalen, 
Duesseldorf (Germany, F.R.). 1987. 43p. Available from NTIS (US 
sales only) PC, A03/MF A01. 

This study on noise pollution caused by flue gas desulfurization 
machinery contains the results of a literature search for discussions 
with crucial manufacturers and operators of such plants, as well as 
measurements carried out by the TUEV on the actual equipment. 
In order to characterise such a complex system, the flue gas 
desulfurization plant is broken down into 4 sections from the pro- 
cess engineering aspect for the purposes of this study: supply, 
cleaning, waste disposal and flue gas line. Process-specific noise 
sources are analysed, described and sound-profiled for each sec- 
tion. These descriptions are supplemented with octave or terce 
spectra. Technically feasible ways of reducing noise from the main 
sources for each section are described, leading to 5 noise 
abatement stages for FGD plants. The strategy followed in this de- 
velopment of noise abatement measures is oriented towards 
acoustic aspects aimed at achieving the greatest overall effect on 
total noise from the plant by reducing noise from the worst individ- 
ual offending parts of the plants. 


12338 (PB-90-116146/XAB) Dissolution and crystallization 
of calcium sulfite platelets. Report for Sep 84-Aug 86. Gleason, 
C.L.; Rochelle, G.T. Texas Univ., Austin, TX (USA). Dept. of Chem- 
ical Engineering. 1987. 20p. Available from NTIS, PC AO3/MF A01. 

This paper discusses the dissolution and crystallization of cal- 
cium sulfite platelets. The rates of calcium sulfite dissolution and 
crystallization are important in slurry scrubbing processes for 
flue-gas desulfurization. The rates affect the scrubber solution com- 
position, SO absorption, sulfite oxidation, and limestone utilization. 
The dissolution and crystallization rates of platelet shaped calcium 
sulfite crystals were measured in the pH stat apparatus. The solu- 
tion pH was varied from 3.0 to 6.0. The effects of sulfate content in 
the solids and solution were also investigated. The measured rates 
for the platelets were compared to the rates previously determined 
for agglomerates. It was determined that there are subtle differ- 
ences between platelet and agglomerated calcium sulfite. The 
platelet sample with low solid sulfate content dissolved and crystal- 
lized slower than the sample with a high solid sulfate content and 
the agglomerated samples. The inhibiting effect of dissolved sulfate 
was also greater for the low solid sulfate sample. The sample with 
a high solid sulfate content dissolved and crystallized at approxi- 
mately the same rate as the agglomerates. 


01 COAL, LIGNITE, AND PEAT 
0108 Waste Management 


12339 (PB-90-117011/XAB) Secondary recovery of coal 
fines: An environmental and economic cost/benefit 
Final report. Bhagwat, S.B.; Baxter, J.W.; Khan, L.A.; Curran, 
L.M.; Rice, R.J. Illinois State Geological Survey, Champaign, IL 
(USA). Aug 1989. 117p. Available from NTIS, PC AO6/MF A01. 
Thirty-five Illinois coal-cleaning plants were surveyed to deter- 
mine the quantity, particle-size distribution, and coal content of 
refuse generated. The data guided flowsheet design for secondary 
recovery. Detailed-washability tests were conducted incorporating 
different cleaning technologies on samples of effluents from two 
coal-cleaning plants and material from one slurry pond. Three flow- 
sheets were developed for processing coal fines. A model and 
computer program was developed to aid selection of the most cost 
effective process for secondary recovery. The model results indi- 
cate that secondary recovery could be economically feasible at the 
three sampled sites and from wastes of existing coal-cleaning 
plants containing as low as 11 to 13% coal. Approximately 31% 
coal content is required for extracting and processing coal from 
ponded materials to be economically feasible. 


12340 (PB-90-117102/XAB) Increased SO. removal with 
the addition of alkali metals and chromium to calcium-based 
sorbents. Slaughter, D.M.; Chen, S.L.; Seeker, W.R.; Pershing, 
D.W.; Kirchgessner, D.A. Energy and Environmental Research 
Corp., Irvine, CA (USA). 1988. 12p. Available from NTIS, PC 
AO3/MF A01. 

Pub. in Symposium (international) on Combustion/The Combus- 
tion Institute (22nd), 1155-1164(1988). 

This paper discusses recent investigations that indicate that a 
small addition of certain chemical reagents can enhance or inhibit 
the ability of calcium sorbents to capture sulfur. The need to de- 
velop a low-cost retrofittable SOx control technology for existing 
non-NSPS boilers has caused renewed interest in the injection of 
calcium-based sorbents; however, the removal of SOx at a cal- 
cium/sulfur ratio of 2 has been limited to about 50%. initially, 
Cr203 was found to dramatically improve the sulfur capture of 
limestone. Chromium (e.g., Cr203) combined with calcium-based 
sorbents increased sulfur capture by a factor of 1.5-3 at conditions 
simulating a coal-fired boiler. Subsequently, alkali metal com- 
pounds (Li, Na, K) gave similar results. While small amounts of 
alkali metals enhanced sulfur capture by the CaO, they were also 
found to react with SO> to form alkali metal sulfates. Some refrac- 
tory oxides and clays typically found in coals were shown to 
reduce the effectiveness of additives which improve sulfur capture. 
While calcium utilization for the advanced sorbents has increased 
capture efficiencies with the use of promoters, the mechanisms of 
promotion have not been identified. The investigation studied 
mechanistic processes by which additives promote the ability of 
sorbents to capture SOz in coal-fired boilers. 


12341 (PB-90-120338/XAB) Solid-waste issues associated 
with sulfur dioxide emissions control. Final report. McGeehin, 
M.; Bartoshesky, J.; Collins, D. Environmental Resources Manage- 
ment, Inc., Annapolis, MD (USA). Jun 1989. 100p. Available from 
NTIS, PC AO5/MF A01. 

This report provides an overview of the solid-waste issues re- 
lated to retrofitting selected FGD systems to the Maryland power 
plants. The study is prepared for Maryland legislators, regulators, 
and other interested parties for use in understanding the issues as- 
sociated with FGD solid-waste management at power plants in 
Maryland. The report compares FGD waste management to current 
ash-management procedures in order to point out the similarities 
and differences between the management of these two materials. 
The overview begins by describing the FGD systems and charac- 
teristics of the waste generated. The potential FGD waste volumes 
that would be generated in Maryland are then estimated based on 
several control scenarios and compared to the current volumes of 
ash landfilled. A discussion of typically available disposal methods 
or utilization options is also presented for the various FGD 
processes. Finally, the issues related to permitting FGD waste- 
disposal facilities are presented. 


12342 System simulation and comparison of advanced flue 
gas clean-up processes in coal-fired plant using SALT 
code. Chang, S.L. (Argonne National Lab., IL (USA)); Berry, G.F.; 
Hu, N. pp. 2950 of Proceedings of the 24th intersociety energy 
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conversion engineering conference. Volume 5. IEEE Service Cen- 
ter, Piscataway, NJ (1989). DOE Contract W-31-109-ENG-38. 
(CONF-890815—: 24. intersociety energy conversion engineering 
conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899205. 

Coal-fired power plants have been using conventional wet lime- 
stone flue gas desulfurization device to remove about 50% of 
sulfur from the flue gas and meet the pollutant emission standards. 
As the emission standards become more stringent, many advanced 
flue gas clean-up (FGC) processes capable of removing over 90% 
of both pollutants SOx and NOx are being developed. To help the 
industry select an advanced FBC process that is economically af- 
fordable and meets the new emission standards, a common base 
is required to evaluate performances and costs of these advanced 
FGC processes. Computer simulation provides a simple, fast and 
effective common base. This paper reports the use of the System 
Analysis Language Translator (SALT) computer code to evaluate 
the clean-up performance and cost of several advanced FGC pro- 
cesses, including fluidized-bed copper oxidization, fluidized-bed 
sodium absorption, electron beam/spray dryer and electron beam/ 
ammonia injection processes. 


12343 Membrane tion of sulfur oxides from hot gas. 
Franke, M. (Georgia Inst. of Tech., Atlanta, GA (USA)); Winnick, J. 
Industrial and Engineering Chemistry Research (USA), 28(9): 
1352-1357 (Sep 1989). 

The authors describe an electrochemical cell used to remove 
SO2 from simulated flue gas and concentrate it into a byproduct 
gas, SOs. The cell comprises an immobilized molten salt elec- 
trolyte and porous gas-diffusion electrodes formed from a 
perovskite-structure ceramic, Lap gSro.2CoO3. The transfer is ef- 
fected by application of a small voltage (ca. 0.5 V) across each 
cell. Removal efficiencies of Sop greater than 99% were achieved 
at current efficiencies near 100%. A preliminary economic analysis 
based on a 500-MW power piant burning 3.5% sulfur coal indicates 
less than 1 mil/kWh operating cost and less than $100/kW capital 
cost. These compare favorably with conventional and emerging 
FGD process costs of 25 mils/kWh and $300/kW. 


12344 Method of extracting coal from a coal-refuse pile. Ya- 
vorsky, P.M. To Department of the Interior, Washington, DC. USA 
Patent Application 7-408,586. 18 Sep 1989. 12p. Available from 
NTIS, PC A03/MF. A01. 

This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 

A method of extracting coal from a coal refuse pile comprises 
soaking the coal refuse pile with an aqueous alkali solution and 
distributing an oxygen-containing gas throughout the coal refuse 
pile for a time period sufficient to effect oxidation of coal contained 
in the coal-refuse pile. The method further comprises leaching the 
coal refuse pile with an aqueous alkali solution to solubilize and 
extract the oxidized coal as alkali salts of humic acids and collect- 
ing the resulting solution containing the alkali salts of humic acids. 
Calcium hydroxide may be added to the solution of alkali salts of 
humic acid to form precipitated humates useable as a low-ash, 
low-sulfur solid fuel. 
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Refer also to citation(s) 12261, 12352, 12369, 12371, 12373, 
12375, 12566, 14583, 14838, 14891 


12345 (CONF-8812124— E-E23) Experimental investigations 
of the formation and reduction of NOx in a quasi one- 
dimensional and isothermal coal dust/air combustion. Grigoleit, 
H. (Bochum Univ. (Germany, F.R.). Lehrstuhl fuer Energieanla- 
gentechnik); Kremer, H.; Mechenbier, R.; Jacobs, J. 
Bergbau-Forschung G.m.b.H. Forschungsinstitut des Steinkohlen- 
bergbauvereins, Essen (Germany, F.R.); Deutsche Vereinigung 
fuer Verbrennungsforschung e.V., Frankfurt am Main (Germany, 
F.R.); Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Projektleitung Biologie, Oekologie, Energie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 1988. (In Ger- 
man). From BMFT status seminar on combustion research and 6. 
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DVV colloquium on combustion properties of coals; Essen (Ger- 
many, F.R.); 89 Dec 1988. In BMFT status seminar ‘Combustion 
research’. - 6. DVV colloquium ‘Combustion properties of coals’. 
Order Number DE90740445. Available from NTIS (US Sales Only), 
PC A20/MF A01. 

This work reports on the first results of a research project, in 
which the effect of fuel properties on the formation of nitrogen ox- 
ides in coal dust combustion is experimentally examined. For this 
purpose, a standardized program of investigations is carried out for 
as representative a selection of power station coals as possible, 
which contains analysis of the coal and combustion experiments. 
To characterize the individual coals and a crucible coke from each 
coal, short, elementary and sieve analyses, calorific value and sur- 
face investigations are carried out. In an electrically heated stage 
combustion chamber, the process of formation and reduction of 
NO is then examined in a quasi-one-dimensional coal dust/air 
flame. The experimental program includes three one-stage more 
than stochiometric combustion experiments and one experiment 
each on air and fuel stages at reaction temperatures of 1200deg C 
(dry combustion) and 1400deg C (refining). The final combustion is 
inspected in each experiment by taking ash samples and determin- 
ing the loss on ignition, and the rate of conversion of fuel nitrogen 
to NO is determined. Previous measurements showed an NO, 
emission reduced by 40-70% for stage combustion compared to 
single stage combustion of gas coals with comparable final com- 
bustion. (orig/RB). 


12346 (CONF-8812124— H-H27) Reduction of NO, emis- 
sions in a swirled coal flame by particle injection into the 
internal recirculation zone. Smart, J.P. (international Flame Re- 
search Foundation, ljmuiden (Netherlands)); Knill, K.J.; Visser, 
B.M.; Weber, R. Bergbau-Forschung G.m.b.H. Forschungsinstitut 
des Steinkohlenbergbauvereins, Essen (Germany, F.R.); Deutsche 
Vereinigung fuer Verbrennungsforschung e.V., Frankfurt am Main 
(Germany, F.R.);\Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Projektleitung Biologie, Oekologie, Energie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). 1988. From BMFT status seminar on combustion research 
and 6. DVV colloquium on combustion properties of coals; Essen 
(Germany, F.R.); 8-9 Dec 1988. In BMFT status seminar 'Combus- 
tion research’. - 6. DVV colloquium ‘Combustion properties of 
coals’. Order Number DE90740445. Available from NTIS (US 
Sales Only), PC A20/MF A01. 

An internally air staged burner was designed and used to mea- 
sure the possible reduction of NOx in a swirling pulverized coal 
flame. Two flames, generated by varying the coal gun position, 
were studied using a 2.5 MW burner. The NOx emissions were 
reduced by inserting the coal gun into the burner quarl. This in- 
creased the fraction of coal particles injected into the oxygen lean, 
internal recirculation zone (IRZ) where the coal volatile nitrogen 
species were preferentially reduced to No. Inflame nitrogen 
chemistry was observed by measuring the temperature and con- 
centration of major gas species, NOx, HCN and NHs3. As well, 
finite difference modelling of the two flames was used to predict 
the particle trajectories. By adjusting the fraction of coal injected 
into the IRZ, the NOx emission level could be reduced from 1300 
ppm (little particle penetration into the IRZ) to 500 ppm (complete 
particle penetration). The burnout was unaffected by adjusting the 
coal gun position as the carbon content of the ash was less than 
3% in both flames. Predicted particle trajectories were supported 
by particle paths deduced from the gas species measurements. 
Thus, a minimization of NOx emissions in an internally air staged 
burner may be accomplished by applying a detailed understanding 
of the particle trajectories. (orig.). 


12347 (HAZ-CE-02853, pp. 73-87) Environmental consider- 
ations at former manufactured gas plant sites: A health and 
safety perspective. Crutcher, A.J. (Conestoga-Rovers & Asso- 
ciates Ltd., Waterloo, ON (Canada)); Gaherty, W.D.; Schwark, R. 
Haztech Canada, Edmonton, AB (Canada). 1987. (CONF- 
8705398-: Haztech Canada: dangerous goods and hazardous 
waste management conference, Mississauga (Canada), 12-14 May 
1987; CE-02853). In Haztech Canada: Dangerous goods and haz- 
ardous waste management conference proceedings. Available 





from Haztech Canada, 4936-87th St., no. 26, Edmonton, AB, CAN 
T6E 5W3. Prices: $50.00 CAN. 

Several former manufactured gas plant sites in Ontario have re- 
cently been determined to be contaminated with residual coa/oil 
tars produced as a by-product of the gasification process. These 
tars typically contain a number of hazardous and potentially 
hazardous compounds, including the polynuclear aromatic hydro- 
carbons, light aromatics and phenolics. The paper discusses health 
and safety considerations. The use of exclusion zones, on-site hy- 
gene facilities and personnel protective equipment all form part of 
the health and safety program. Personnel protection may be di- 
vided into respiratory protection against volatile substances, and 
dermal protection against contact and ingestion exposure. A case 
history is presented. In the spring of 1986, tar was found in the 
storm sewer system draining a pumping station which collected 
water form the Lees Avenue (Ottawa) transitway station sewers; it 
was established that tar had entered the nearby Rideau River and 
that the pumping station and associated sewers were contaminated 
with the sticky black tar. The site had formerly been the location of 
a coal/oil gasification plant which had operated from the 1920s on 
to 1957. After site characterization, the activities conducted at the 
site included sewer cleaning, the operation of a temporary outdoor 
treatment facility, drilling and support (including decontamination) 
for the hydrogeological investigations, storage and shipment of tar 
contaminated wastes, water and solids sampling as well as support 
for the construction of the permanent leachate/tar collection and 
treatment measures. The safety protocols, including the definition 
of exclusion zones, are described. 1 ref., 1 fig. 


12348 (HAZ-CE-02853, pp. 509-523) Coal tar clean-up of 
Ontario rivers. Wood, T.E. Haztech Canada, Edmonton, AB 
(Canada). 1987. (CONF-8705398—: Haztech Canada: dangerous 
goods and hazardous waste management conference, Mississauga 
(Canada), 12-14 May 1987; CE-02853). In Haztech Canada: Dan- 
gerous goods and hazardous waste management conference 
proceedings. Available from Haztech Canada, 4936-87th St., no. 
26, Edmonton, AB, CAN T6E 5W3. Prices: $50.00 CAN. 

In 1986, coal tar deposits from previous coal gasification plants 
were discovered on the bottoms of 2 Ontario rivers: the Rideau 
River in Ottawa, and the Welland River in Niagara Falls. Coal tar is 
a thick black substance with a density slightly greater than that of 
water. It is composed of many chemical compounds, most of which 
are aromatic; in particular, it contains polynuclear aromatic hydro- 
carbons, which are known to be a case of cancer. This paper 
presents the history of the clean-up effectuated to date at the 
Rideau River site. The investigation showed that the coal tar was 
spread over a 4,000 m? area of the river bottom. In October 1986, 
facilities required to support river dredging and to treat and dispose 
of contaminated water and dredge material were constructed. A 
system of silt curtains was installed in the river. In lieu of deploying 
the downstream curtain, a silt trap was installed on the river bot- 
tom. Three barges were located in the river. The main barge was 
used to control the dredging operation, and contained a backhoe, 
and a pump that divers used to vacuum the riverbed; another 
barge was used to pump concentrated materiai out of the pools on 
the river bottom. The paper describes the water and sediment 
treatment system, the safety precautions, and the operation itself. 
Though the operation had to be stopped on December 2, 1986, 
because of the formation of ice on the river, the process developed 
for removing coal tar from the bottom of the Rideau River worked 
effectively. An estimated 6,000 gal of coal tar were removed; air 
contamination was minimized, and further contamination of ground 
and river areas was avoided. This process was also used success- 
fully at the Welland River site and could be applied to many other 
sites. 6 refs., 3 figs. 
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12349 (CSIRO-DG-GCM-67) Geological structure of coal 
mining in the Bowen Basin - |: Moura. Hammond, R.L.; Sullivan, 
T.D. Commonwealth Scientific and Industrial Research Organiza- 
tion, Mount Waverley (Australia). Div. of Geomechanics. 1988. 37p. 
Available from CSIRO, Division of Geomechanics, Mount Waverley, 
Vic. (Australia). 
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This report examines the structural geology of the area surround- 
ing Theiss Dampier Mitsui’s (TDM) Moura underground operations. 
The Moura Mine extracts coal from the Rangal Coal Measures in 
the southeast of the Bowen Basin. The report arises from a 
NERDDC sponsored project conducted during 1986 and 1987 that 
addressed the stress, structure and mining conditions of coal min- 
ing areas in the Bowen Basin. 


12350 (MSHAVIR-1177) Explanation of the regional tec 
tonic map of the southwestern coal field of Virginia. 
McLoughlin, T.F. Mine Safety and Health Administration, Norton, 
VA (USA). Roof Control Dept. 1986. 17p. Sponsored by U.S. De- 
partment of Labor. Order Number DE90003747. Available from 
NTIS, PC A03/MF A01 - OSTI. 

The result of this study is a single tectonic map of the south- 
western coal field of Virginia, which lies within the southern portion 
of the Cumberland Plateau. The tectonic map was produced by 
compiling previously identified and plotted major structural geologic 
features situated in southwestern Virginia and adjacent portions of 
Kentucky and West Virginia. Remote sensing imagery and pub- 
lished geologic reports were also utilized in the generation of this 
tectonic map. Except for the Cumberland overthrust block and its 
related thrust faults, the major faults within the southwestern Vir- 
ginia coal field are high-angle normal and right-lateral strike-slip 
faults showing apparent displacements ranging from a few tens of 
feet (few tens of meters) to several miles (several kilometers). 
Folds within the coal field are broad, gentle flexures which include 
anticlines, synclines and a monocline with amplitudes measured in 
tens of feet to hundreds of feet (tens of meters to hundreds of me- 
ters). Brief descriptions of the general geometry and structural 
characteristics of the tectonic features are included for use with the 
regional map as an aid in conducting detailed geologic and envi- 
ronmental investigations. Evidence of structural faulting associated 
with the Gladeville anticline (“Indian Creek” lineament) is also pre- 
sented. 41 refs., 5 figs. 


12351 (SEGJ-8901, pp. 60-62) Geophysical survey by off- 
set VSP. Zaitsu, Toshiro (Suncoh Consultants Co., Ltd., Tokyo 
(Japan)); Ishii, Eiji. Society of Exploration Geophysicists of Japan, 
Tokyo (Japan). 10 May 1989. (in Japanese). (CONF-8905237-: 
80. Society of Exploration Geophysicists of Japan (SEGJ) confer- 
ence, Tokyo (Japan), 10 May 1989). In Proceedings of the 80th 
SEGJ conference. Order Number DE90710404. Available from 
NTIS (US Sales Only), PC A16/MF A01. 

This is the report on the use of offset VSP for the survey of geo- 
logic structure of an area which is located in the Tenpoku coal 
field, Japan. This area has the basement of Cretaceous mudstone 
uncomformably overlaid with Neogene sandstone and mudstone. 
The wave sources were placed at 500 meters’ distance from the 
bore hole on both sides of it. Receivers were placed in the bore 
hole at intervals of 5m over the range of depth from 15 m to 935m. 
The authors give an outline of procedure for acquiring and pro- 
cessing the data. In transforming VSP into CDP, it is assumed that 
seismic wave velocity does not change laterally to the direction of 
wave propagation. Depths are transformed into turnaround times 
according to the relationship between time and depth which is de- 
rived from zero-offset VSP. Seismic wave velocities are found to 
be 1900 m/s up to the depth of some tens of meters are 2500 - 
2600 m/s at further depths. Reflections from boundaries of layers 
and from coal beds are confirmed. The authors conclude that offset 
VSP makes it possible to interpret the geologic structure of a wide 
area surrounding the bore bole. 6 figs. 


0120 Mining 
Refer also to citation(s) 12410 


12352 (CSIRO-DG-GCM-72) Analysis of chain pillar stabil- 
ity, German Creek Central Colliery, Central Queensland. 
Wardle, L.J.; McNabb, K.E. Commonwealth Scientific and Industrial 
Research Organization, Mount Waverley (Australia). Div. of 
Geomechanics. 1988. 46p. Available from CSIRO, Division of Ge- 
omechanics, Mount Waverley, Vic. (Australia). 
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The stability of the chain pillars and gateroads for the retreat 
longwall operation at German Creek Central Colliery in Queens- 
land’s Bowen Basin is investigated using numerical stress analysis. 
Average loads for the chain pillars and goaf are estimated using 
the displacement discontinuity method. A finite element model that 
incorporates reduced residual (i.e. post-failure) properties for the 
coal is used to predict yield zone dimensions for the gateroads. 
The importance of various material properties is assessed by con- 
sidering the influence of changes in individual parameters on the 
yield zone dimensions. 


12353 (CSIRO-DG-TR-154) Dams Safety committee numer- 
ical modelling of mining induced surface subsidence - 
extension of previous study. ‘Application of NTJTEP2 to min- 
ing under reservoirs’. McNabb, K.E. Commonwealth Scientific 
and Industrial Research Organization, Mount Waverley (Australia). 
Div. of Geomechanics. 1988. 30p. Available from CSIRO, Division 
of Geomechanics, Mount Waverley, Vic. (Australia). 

This report presents results from two-dimensional finite element 
numerical analyses of the surface subsidence induced by the total 
and partial extraction in a coal seam. The influence of a number of 
parameters including horizontal and sub-vertical discontinuities, 
mining sequence and non-linear material models are studied. The 
‘calibrated’ roof pull-down technique for obtaining a realistic surface 
subsidence profile was found to be not valid for non-linear material 
models. Continuous defects such as bedding planes and dykes 
were found to provide a path for enhanced hydraulic conductivity. 


12354 (ERP/CRL-—88-64(TR)) Equipment monitoring at 
Smoky River Coal mine: trip report. Srajer, V. Canada Centre 
for Mineral and Energy Technology, Devon, AB (USA). Sep 1988. 
6p. Available from Canada Centre for Mineral and Energy Technol- 
ogy, Devon, AB (Canada). 

An engine monitoring system developed by Ropec Industries is 
described in this report. The monitoring system’s purpose is to de- 
tect and display and provide warning of malfunctions in mine truck 
engines. The Ropec system was tested and is now installed and 
fully operational at Smoky River Coal mine. The report explains the 
operation and function of the sensors that monitor engine parame- 
ters. The Legaloader Ill load weighing system is described for 
information purposes only, since it was installed but did not fulfill its 
expectation and is no longer in use. 2 refs. 


12355 (ERP/CRL-88-70(TR)) A CERCHAR abrasivity test 
program methodology developed for the Sydney Coalfield, 
N.S. Corbett, G.R.; Aston, T.R.C. Canada Centre for Mineral and 
Energy Technology, Ottawa, ON (Canada). Oct 1988. 13p. Avail- 
able from Canada Centre for Mineral and Energy Technology, 
Ottawa, ON (Canada). 

Tests conducted at the Sydney Coalfield, N.S. are being used to 
establish a rock abrasivity index system and data base which will 
allow more effective monitoring of rock cutting equipment. Tests for 
hardness and abrasivity, developed by CERCHAR of France, were 
used. The report examines the abrasivity testing program’s proce- 
cures with respect to data reporting and test methodology. 3 refs., 
8 figs., 2 tabs. 


12356 (ERP/CRL-88-72(TR)) Mine roadway surveys - rec- 
ommendations for an optimum survey interval. Aston, T.R.C. 
Canada Centre for Mineral and Energy Technology, Sydney, NS 
(Canada). Cape Breton Coal Research Lab. Nov 1988. 16p. Avail- 
able from Canada Centre for Mineral and Energy Technology, 
Sydney, NS (Canada). Cape Breton Coal Research Lab. 

This report presents data from a detailed height survey of 1300 
arches in the Lingan Mine, Sydney Coalfield. Recommendations 
are made for optimum arch spacing intervals that should be used 
for future roadway surveys and programs. 3 refs., 11 figs., 1 app. 


12357 (EUR-—12072-FR) Practical applications of the pneu- 
matic stowing In large thicknesses and high inclinations. 
Centre d’Etudes et Recherches des Charbonnages de France 
(CERCHAR), 60 - Creil (France). 1989. 67p. (In French). Available 
from Commission of the European Communities, Luxembourg. 
Pneumatic stowing technology is generally used in dense de- 
posits, in mining areas that are sensitive to subsidence or in order 
to limit the production of spoil heaps. The hydraulic prop has been 
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improving for several years and has already been associated with 
pneumatic stowing, the backfilling of runs behind the watertight 
shields. The hydraulic prop used in caving wall mining is the only 
one suited to inclined. Research on pneumatic stowing is based on 
this technology. Tests performed in an experimental station have 
shown that it is possible to transport schist by gravitation or to 
pump a sand and cement mix. This technology, which is more ex- 
pensive than pneumatic stowing requires adjustment of the roof 
support. Ground mechanics parameters measurement, carried out 
in a pneumatically stowed worked face has been used to create a 
mathematical model of the roof's behaviour. This model, which 
contributed to the characterization of the new timber, can be ex- 
tended to caving wall mined areas. 


12358 (EUR-—12074-FR) Remote control and robotization of 
shearers. Centre d’Etudes et Recherches des Charbonnages de 
France (CERCHAR), Verneuil-en-Halatte (France). 1989. 162p. (in 
French). Available from Commission of the European Communities, 
Luxembourg. 

Reports on studies carried out in the Lorraine collieries in order 
to develop novel techniques for the long range remote control of 
shearers and their full automation. The strategy was to develop on- 
board equipment capable of accepting various remote control 
models, such as normal radio control along the face, but also par- 
tial or total remote control from the surface with cuttermen still 
being priority holder supervisors. Initially, a computer system was 
developed and linked directly to a shearer operated in a very steep 
seam in the Vouters pit (one of the Lorraine collieries). The 
TELSAFE-CA system was then extended to the surface by cou- 
pling it to telephone wires. The method of automatic horizon 
control developed was based on a learning strategy with a first cal- 
ibration pass used for further control of drums in the following 
passes. Further work involved the installation of a system based 
on the new TELSAFE DV-CA on a shearer DTF-HBL used in regu- 
lar semi-steep seams. Studies were also carried out on new 
sensing techniques for the mining environment, particularly aimed 
at automatic detection of the coal/shale interface. Results are pre- 
sented which show that the analysis of mechanical vibrations 
spectra is a promising technique. Preliminary results are presented 
of studies into the application of artificial vision and image process- 
ing to the robotization of mine workings. 


12359 (EUR-—12080-EN) Selby spine conveyor belt man- 
agement and control system. British Coal Corp., Stanhope 
Bretby (UK). Headquarters Technical Dept. 1989. 138p. Available 
from Commission of the European Communities, Luxembourg. 

A technique for modelling the flow of coal along the spine con- 
veyor belts in the Selby Coalfield, UK, has been developed by 
British Coal. The technique is used to predict conveyor overloads. 
Once predicted, the overload can be avoided by reducing dis- 
charge rates from the bunkers. A description is presented of the 
remote monitoring and control system developed using available 
technology for the spine conveyors and the software which was 
developed to provide overload protection. 31 figs., 2 tabs. 


12360 (EUR-—12086-FR) Elastic wave radar for the detec- 
tion of faults in advance of working faces. Delogne, P.; 
Delhaye, P.; Deryck, L.; Boxho, J. Louvain Univ. (Belgium). 1989. 
301p. (in French). Available from Commission of the European 
Communities, Luxembourg. 

Details are presented of basic studies concerning the theory of 
elasticity in relation to problems of propagation and excitation of 
acoustic waves guided by and in a coal seam. The emphasis is 
placed on horizontal shear waves, which are those used in seismic 
impulsion and acoustical radar. Underground tests carried out at 
the Tremonia colliery are discussed. 


12361  (MERP/CRL-86-154) Continuous mining systems for 
surface mining of coal. Singhal, R.K.; Golosinski, T.S. Canada 
Centre for Mineral and Energy Technology, Devon, AB (USA). Dec 
1986. 6p. Available from Canada Centre for Mineral and Energy 
Technology, Devon, AB (Canada). 

Traditionally, the North American mining industry has utilized 
cyclical rather than continuous excavation equipment for surface 
mining. However, continuous mining systems are necessary for 
success in high volume operations. Current practices in continuous 





mining are reviewed with the purpose of examining the increased 
productivity and lower material handling costs possible when new 
equipment is blended with existing systems. 4 refs., 6 figs. 


12362 (PB-89-235352/XAB) Computer modeling of 
continuous-miner cutting systems for dust generation. Report 
of Investigations/1989. Hanson, B.D.; Roepke, W.W. Bureau of 
Mines, Twin Cities, MN (USA). Twin Cities Research Center. 1989. 
29p. (BUMINES-RI-9245). Available from NTIS, PC A03/MF A01. 

The U.S. Bureau of Mines has developed an interactive com- 
puter program that enables the user to identify the effect of 
cutting-system changes on relative dust generation and forces for 
continuous-miner drums. The program simultaneously evaluates 
machine and coal-seam parameters and those parameters that the 
user can control. One or more of these parameters may be 
changed to determine their individual or collective effect on relative 
dust generation and cutting forces. The program is written in the 
BASIC programming language. A complete program listing is in- 
cluded along with user instructions and sample outputs. 


0130 Transport, Handling, and Storage 
Refer also to citation(s) 12261, 12266 


12363 (IE-BGUN-—84/0100) Survey of coakoll and coal- 
water mixtures. Final report. Wolf, D.; Zabicky, J.; Ben-Tal, A. 
Ben-Gurion Univ. of the Negev, Beersheba (israel). Dept. of Chem- 
ical Engineering; Ben-Gurion Univ. of the Negev, Beersheba 
(Israel). Applied Research Inst.; Ben-Gurion Univ. of the Negev, 
Beersheba (Israel). Dept. of Mechanical Engineering. Apr 1984. 
45p. (in Hebrew and English). Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Text in Hebrew, summary and list of contents repeated in Eng- 
lish. 

A comprehensive survey was made of the preparation and 
application technology of coal-oil and coal-water mixtures. The im- 
portance of this technology for the Israel energy requirements was 
assessed. A more restricted survey and assessment was made for 
the mixtures of coal with various combustible waste materials. Top- 
ics covered in the survey include: technological feasibility of 
preparation and use of coal-liquid mixtures, environmental aspects, 
hydraulic transportation of coal, economic aspects, fuels derived 
from coal and combustible waste materials. (MR) 2 figs., 7 tabs., 
87 refs. 


12364 (IE-ISARI-87/0101) The market of coal transporta- 
tion by sea - data and evaluation. Vidra, N.; Hayut, Y.; Ofek, M. 
Israel Shipping and Aviation Research Inst. (ISARI), Haifa (Israel). 
Mar 1987. 132p. (In Hebrew and English). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, five appendices and legends of some tables and 
graphs in English. 

In recent years, since the operation of the Hadera power plant, 
and the anticipated operation of the Ashkelon power pliant in 1989, 
Israel has become a significant consumer of coal. Most of this coal 
has, until now, been transported by large carriers from foreign 
ports. The purpose of this report is to study the international coal 
market from the aspect of transportation by sea, in order to provide 
data to the Israeli coal supply company about coal suppliers and 
carriers. The data might, in addition, be used by the Ministry of En- 
ergy to examine the investment policies concerning coal. These 
data were gathered from professional publications, reports from 
various institutions, and direct correspondence with coal ports over- 
seas. The first part of the report contains information on the major 
exporting ports and their capabilities in loading large carriers. Addi- 
tional data on the international fleet includes the number of 
tankers, their ages, and their sizes. The second section of the re- 
port analyses the impact of the increasing number and size of 
these tankers, as well as the ever-growing dimensions of the ports, 
on the cost of maritime transport. It also looks at whether Israel 
should rent or buy new tankers for its coal fleet, without coming to 
a conclusion. (LB) 59 tabs. 


12365 (IE-TCE-89/0101) Qualifications in energy. Tahal 
Consulting Engineers Ltd., Tel Aviv (Israel). Center for Economic 
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and Energy Related Analysis. [1989]. 33p. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

A brief account is given of Tahal’s activities worldwide, with a list 
of its clients in 42 countries. Most of Tahal’s activities are in the 
field of water supply but some are energy-related, being concerned 
with hydroelectric power systems, oil and gas transport and stor- 
age, and energy demand, price and use. Projects in Israel include 
the Almagor and the Mediterranean-Dead Sea hydroelectric pro- 
jects, the Kinneret Basin pumped storage scheme, evaluation of 
lignite deposits, coal, gas and oil transportation schemes and vari- 
ous economic studies. Overseas projects include the evaluation of 
lignite deposits in the Dominican Republic, the Oyan Dam and the 
Ikere Gorge power plants in Nigeria, and the Sarakhs natural gas 
project in Iran. (RP) 4 figs., 4 maps 


12366 (MOEI-CU-1-88) Integration of Ellat in Israel's 
national coal harbour system. A technical and economic com- 
parison between Ellat and Mediterranean alternatives for 
unloading coal. Yechiel, A.; Horowitz, U.; Sternau, R. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Coal Unit; Tahal 
Consulting Engineers Ltd., Tel Aviv (israel). Center for Economic 
and Energy Related Analysis. Apr 1988. 85p. (in Hebrew). Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

A technical and economic comparison was made between the 
use of Eilat and Mediterranean alternatives for unloading coal for 
Israel’s power stations and industry. The study was made from the 
viewpoint of the coal economy, and only marginal direct costs were 
taken into account. Cost such as harbor investments (excluding 
coal facilities) and railroad infrastructure which have to be invested 
in any case, even without the coal project, were not taken into ac- 
count. Direct costs such as coal unloading docks and coal train 

ions, which are direct investments in the coal economy, were 
fully taken into account. In the study a comparison was made be- 
tween Eilat and some Mediterranean locations for a coal unloading 
harbor, with an economic horizon of 30 years, that is, until the year 
2024. Three alternatives for unloading coal in Eilat were examined 
and were compared with Mediterranean alternatives at Ashdod, 
Ruthenberg Power Station and Hadera. The study was made by 
comparing the marginal cost of the same quantity of coal unioaded 
in Eilat (with the project) and in Eilat and the other 3 locations with- 
out the project. Eilat has an advantage in location, because the 
marine transport expenses are cheaper. Eilat’s disadvantages are 
the heavier rail transport expenses and the early investments 
required compared with the Mediterranean alternatives. The con- 
clusion of the study is that Eilat is a competitive coal unloading 
terminal compared with the Mediterranean harbors, and in some 
situations it is even preferable. Nine appendices present the techni- 
cal and economic data on which the study was based. (MR) 1 fig., 
75 tabs., 2 maps 


12367 (TIITT-CAMERF-152-85) An estimate of the available 
use of the coal unloading terminal in the northern section of 
Ashdod Port - first phase. Interim report. Rosen, D. Technion- 
Israel Inst. of Tech., Haifa (israel). Coastal and Marine Engineering 
Research Inst. (CAMERI). Jun 1985. 10p. (in Hebrew). Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

The construction of a coal operated power plant in Ashkelon has 
caused a need to examine the availability of the coal unloading 
terminal in north Ashdod to determine whether it is capable of han- 
dling large coal carriers of 60,000 TDW to 150,000 TDW. The 
author based his estimate on information from the data bank of the 
Coastal and Marine Engineering Research Institute. These data in- 
clude the height of the caves in the open sea near the port, the 
wind velocities, the sedimentation effects in the port region, and 
the forces exerted on the carrier by the waves with its concurrent 
movements. This information was computed using the computer 
programs available at the Institute. The average available use of 
the terminal was found to be 90%. The height of the waves at the 
site was no more than .2 meters when the sea was quiet. The 
problem of sedimentation, which is likely to occur at the terminal 
site, can be easily solved by digging. (LB) 1 tab, 2 maps 
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Refer also to citation(s) 12180, 12183, 12295, 12296, 12318, 
12344, 12345, 12362, 13008, 13256, 13274, 13276, 13287, 13288, 
13289, 13292, 14452, 14453, 14578, 14579, 14580, 14581, 14582, 
14583, 14587 


12368 (ANL/MHD-89/2) Materials tests in support of an 
MHD [magnetohydrodynamic] coal combustor. Natesan, K.; 
Wang, D.Y.; Soppet, W.K. Argonne National Lab., IL (USA). Nov 
1989. 40p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
W-31109-ENG-38. Order Number DE90005761. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Corrosion tests were conducted to evaluate the compatibility of 
candidate alloys in simulated fireside and high-temperature, high- 
pressure waterside environments of slagging magnetohydrody- 
namic combustors. The fireside tests were conducted with uncoated 
specimens and specimens covered with deposit layers of slag or a 
mixture of slag and seed for as long as 750 h at 600 and 800°F. 
The waterside corrosion tests were conducted at 450°F in a high- 
pressure autoclave in which water with two different chemistries 
was used. Detailed results on the scaling kinetics are presented 
and the data are used to analyze the material options for different 
locations in the combustor system. 10 refs., 25 figs., 13 tabs. 


12369 (CONF-8609154—4) Radiant heating of one- and two- 
phase aerosols: Modeling of explosive boiling of coal-water 
fuel droplets. Sitarski, M. (USDOE Morgantown Energy Technol- 
ogy Center, WV (USA)). USDOE Pittsburgh Energy Technology 
Center, PA (USA); USDOE Morgantown Energy Technology Cen- 
ter, WV (USA); Clarkson Univ., Potsdam, NY (USA). [1986]. 25p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
85MC22073. From Joint PETC/METC direct utilization AR and TD 
contractors review meeting; Warrendale, PA (USA); 22-25 Sep 
1986. Order Number DE90005355. Available from NTIS, PC 
A03/MF A01 - OSTI. 

This contract is a continuation of a program to determine and 
characterize processes triggered by absorption of high temperature 
thermal radiation inside small particles of coal-derived fuels: 
explosive disruption, evaporation and ignition. More precise deter- 
mination of conditions necessary for disruptive boiling of slurry 
droplets in combustors needs further theoretical studies of dynam- 
ics of vapor bubble growth inside the superheated droplets. Along 
this line of studies absorptive properties of the microexploding coal- 
water droplet are discussed within a framework of multilayered 
concentric spheres model. The computations provide an estimation 
of the amount of electromagnetic energy absorbed in the coal core 
and the three-dimensional patterns of dissipation of this energy in- 
side the three-layered coal-vapor-water particles. 11 refs., 11 figs. 


12370 (CONF-8812124—) BMFT status seminar 'Combus- 
tlon research’. - 6. DVV colloquium "Combustion properties of 
coals’. Bergbau-Forschung G.m.b.H. Forschungsinstitut des 
Steinkohlenbergbauvereins, Essen (Germany, F.R.); Deutsche 
Vereinigung fuer Verbrennungsforschung e.V., Frankfurt am Main 
(Germany, F.R.); | Kernforschungsanilage Juelich G.m.b.H. 
(Germany, F.R.). Projektieitung Biologie, Oekologie, Energie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). 1988. 466p. (In German). From BMFT status seminar on 
combustion research and 6. DVV colloquium on combustion prop- 
erties of coals; Essen (Germany, F.R.); 8-9 Dec 1988. Order 
Number DE90740445. Available from NTIS (US Sales Only), PC 
A20/MF A01. 

This issue contains 23 papers of presentations given at the 
above conference. Topics include combustion systems with specific 
components, pollution control measures, combustion techniques 
and kinetics, mathematical modelling, measuring methods, solid 
residues. All papers have been processed individually for inclusion 
in the ENERGY data base. (RB). 


12371 (CONF-8812124— C-C23) Possibilities and limits of 
CARS measurement technique for determining the tempera- 
ture in combustion systems. Stricker, W. (Deutsche 
Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), Stuttgart 
(Germany, F.R.). Inst. fuer Physikalische Chemie der Verbren- 
nung). Bergbau-Forschung G.m.b.H. Forschungsinstitut des 
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Steinkohlenbergbauvereins, Essen (Germany, F.R.); Deutsche 
Vereinigung fuer Verbrennungsforschung e.V., Frankfurt am Main 
(Germany, .R.); | Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Projektleitung Biologie, Oekologie, Energie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). 1988. (in German). From BMFT status seminar on combus- 
tion research and 6. DVV colloquium on combustion properties of 
coals; Essen (Germany, F.R.); 8-9 Dec 1988. In BMFT status sem- 
inar ‘Combustion research’. - 6. DVV colloquium ‘Combustion 
properties of coals’. Order Number DE90740445. Available from 
NTIS (US Sales Only), PC A20/MF A01. 

In this article, the CARS measurement technique for determining 
the temperature in flames of different types is introduced. The ba- 
sic properties of this measurement technique are shown in a 
phenomenological description of the CARS process. A typical 
experimental set-up and the procedure in data evaluation are de- 
scribed. Results are given for flames at atmospheric pressure and 
high pressure, also in single pulse technique for measuring tem- 
perature fluctuations. The use of a ‘mobile’ CARS plant is intended 
for the diagnosis of technical flames. (orig.). 


12372 (SONF-8812124— D-D19) Measurements in coal dust 
flames. Goerner, K. (Stuttgart Univ. (Germany, F.R.). Inst. fuer 
Verfahrenstechnik und Dampfkesselwesen). Bergbau-Forschung 
G.m.b.H. Forschungsinstitut des Steinkohlenbergbauvereins, Essen 
(Germany, F.R.); Deutsche Vereinigung fuer Verbrennungs- 
forschung e.V., Frankfurt am Main (Germany,  F.R.); 
Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Projek- 
tleitung Biologie, Oekologie, Energie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 1988. (In Ger- 
man). From BMFT status seminar on combustion research and 6. 
DVV colloquium on combustion properties of coals; Essen (Ger- 
many, F.R.); 8-9 Dec 1988. In BMFT status seminar ‘Combustion 
research’. - 6. DVV colloquium ‘Combustion properties of coals’. 
Order Number DE90740445. Available from NTIS (US Sales Only), 
PC A20/MF A01. 

In the context of collaboration in the TECFLAM Work Association, 
mathematical models for individual problems in the combustion of 
coal dust (enclosed individual flames, combustion plant) are being 
worked out in the Institute for Process Technology and Steam Boil- 
ers of the University of Stuttgart. In order to verify the model, 
experimental data are being obtained on a specially constructed 
coal dust combination plant, which is described here with its most 
important components. Some results on the production of NO, and 
on final combustion and the factors affecting them are given. (RB). 


12373 (CONF-8812124— F-F22) Mathematical modelling of 
coal dust combustion. Goerner, K. (Stuttgart Univ. (Germany, 
F.R.). Inst. fuer Verfahrenstechnik und Dampfkesselwesen); 
Wirtz, S. Bergbau-Forschung G.m.b.H. Forschungsinstitut des 
Steinkohlenbergbauvereins, Essen (Germany, F.R.); Deutsche 
Vereinigung fuer Verbrennungsforschung e.V., Frankfurt am Main 
(Germany, F.R.); | Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Projektleitung Biologie, Oekologie, Energie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). 1988. (In German). From BMFT status seminar on combus- 
tion research and 6. DVV colloquium on combustion properties of 
coals; Essen (Germany, F.R.); 8-9 Dec 1988. In BMFT status sem- 
inar ‘Combustion research’. - 6. DVV colloquium ‘Combustion 

rties of coals’. Order Number DE90740445. Available from 
NTIS (US Sales Only), PC A20/MF A01. 

This article is concerned with the mathematical modelling and 
simulation of coal dust combustion with the aim of describing tech- 
nical combustion systems. There is a report on work which was 
carried out in the context of the TECFLAM Work Association at 
Stuttgart and the SFB 218 research group ’Basis of process of coal 
conversion’ at Bochum. From this survey, one tries to show the 
state of mathematical models. By describing part processes and 
their modelling, the build-up and interaction of the part models is 
explained and confirmed by suitable examples of simulation. Simu- 
lation calculations with total models take the interaction between 
flow and release and transfer of heat into account. One must dis- 
tinguish between single flame and combustion space calculations 
here. At the end of the report there is a summary and a survey of 
further lines of development. (orig/RB). 





12374 (CONF-8812124— G-G22) The effect of process vari- 
ables on NO, and nitrogen species reduction in coal fuel 
staging. Knill, K.J. (International Flame Research Foundation, |j- 
muiden (Netherlands)); Morgan, M.E. Bergbau-Forschung G.m.b.H. 
Forschungsinstitut des Steinkohlenbergbauvereins, Essen (Ger- 
many, F.R.); Deutsche Vereinigung fuer Verbrennungsforschung 
e.V., Frankfurt am Main (Germany, F.R.); Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Projektleitung Biologie, Oekolo- 
gie, Energie; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.). 1988. From BMFT status seminar on com- 
bustion research and 6. DVV colloquium on combustion properties 
of coals; Essen (Germany, F.R.); 8-9 Dec 1988. In BMFT status 
seminar ‘Combustion research’. - 6. DVV colloquium ‘Combustion 
properties of coals’. Order Number DES0740445. Available from 
NTIS (US Sales Only), PC A20/MF A01. 

An investigation of the effect of process variables on NOx reduc- 
tion in the coal reburning zone was undertaken to resolve 
discrepancies noted in the literature. High volatile bituminous coals 
were injected into a turbulent isothermal reactor simulating a coal 
reburning zone. The change in NOx, HCN and NH concentrations 
were measured over a wide range of process conditions. The NOx 
concentration could be reduced from 200-600 ppm to less than 50 
ppm under optimum conditions. Reburn fuel fraction, primary stoi- 
chiometry, temperature and residence time were interdependent 
and significant parameters. However, inlet NOx concentration, coal 
type and particle size were not significant at optimum conditions. 
Reductions in NOx and HCN were accurately predicted by a pub- 
lished model. The results provide insight into the processes 
occurring in the reburning zone, and guidelines for applying the re- 
sults to furnace design are proposed. (orig.). 


12375 (CONF-8812124— P-P20) Measurements of the 
formation of emission in fluidized-bed combustion. Muen- 
zner, H. (Bergbau-Forschung GmbH - Forschungsinstitut des 
Steinkohlenbergbauvereins, Essen (Germany, F.R.)); Bonn, B. 
Bergbau-Forschung G.m.b.H. Forschungsinstitut des Steinkohlen- 
bergbauvereins, Essen (Germany, F.R.); Deutsche Vereinigung 
fuer Verbrennungsforschung e.V., Frankfurt am Main (Germany, 
F.R.); Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Projektleitung Biologie, Oekologie, Energie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 1988. (in Ger- 
man). From BMFT status seminar on combustion research and 6. 
DVV colloquium on combustion properties of coals; Essen (Ger- 
many, F.R.); 8-9 Dec 1988. In BMFT status seminar ‘Combustion 
research’. - 6. DVV colloquium ‘Combustion properties of coals’. 
Order Number DE90740445. Available from NTIS (US Sales Only), 
PC A20/MF A01. 

With the aim of reaching an optimum reduction of NOx, SO2 and 
CO emission in fluidized-bed combustion, a laboratory pressurized- 
fluidized bed combustion was produced with staged cross section 
and incoming air pipes at different levels, which set the various 
parameters in combustion experiments and make it possible to ex- 
amine their effects. As the reduction of an emission component is 
coupled to the increase of other emission components, even at 
high pressure, a simultaneous reduction of all the components is 
only guaranteed by complying with different reaction conditions in 
successive reaction zones. The possibilities for future develop- 
ments arising from the experiments are shown. (RB). 


12376 (CONF-8812124— U-U31) Modelling of fiuidized-bed 
combustion with selected examples. Fett, F.N. (Siegen 
Univ. (Gesamthochschule) (Germany, F.R.)); Werther, J. 
Bergbau-Forschung G.m.b.H. Forschungsinstitut des Steinkohlen- 
bergbauvereins, Essen (Germany, F.R.); Deutsche Vereinigung 
fuer Verbrennungsforschung e.V., Frankfurt am Main (Germany, 
F.R.); Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Projektieitung Biologie, Oekologie, Energie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 1988. (in Ger- 
man). From BMFT status seminar on combustion research and 6. 
DVV colloquium on combustion properties of coals; Essen (Ger- 
many, F.R.); 8-9 Dec 1988. In BMFT status seminar ‘Combustion 
research’. - 6. DVV colloquium 'Combustion properties of coals’. 
Order Number DE90740445. Available from NTIS (US Sales Only), 
PC A20/MF A01. 
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The possibilities and limits of the present state of modelling of 
fluidized-bed combustion are made clear by some examples. The 
models deal with the effect of the emission behaviour of stationary 
fluidized-bed combustion by design measures, on the one hand, 
and operating measures on the other hand, the occurrence of axial 
temperature profiles in pressurized fluidized-bed combustion and 
the plant balance, the part-load and transfer behaviour of a com- 
bined heat and power station with circulating fluidized bed. (orig.). 


12377 (DOE/FE-0146) Demonstration of advanced com- 
bustion techniques for a wall-fired boiler: A project proposed 
by Southern Company Services, inc.: Comprehensive report 
to Congress Clean Coal Technology Program. USDOE Assis- 
tant Secretary for Fossil Energy, Washington, DC (USA). Office of 
Clean Coal Technology. Nov 1989. 36p. Sponsored by U.S. DOE 
Fossil Energy. Order Number DE90004459. Availabie from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

In December 1987, Public Law No. 100-202, as amended by 
Public Law No. 100-446, provided $575 million to conduct cost- 
shared Innovative Clean Coal Technology (ICCT) projects to 
demonstrate emerging clean coal technologies that are capable of 
retrofitting or repowering existing facilities. One of the proposals 
selected is the Southern Company Services, Inc. (SCS, Inc.) (a 
subsidiary of Southern Electric System), 500 MWe demonstration 
of advanced wall-fired combustion techniques. During this project, 
the removal of NO, from pulverized coal-fired boilers by the use of 
several combustion control techniques, Advanced Overfire Air 
(AOFA), Low NO, Burners (LNB), and combined AOFA and LNB 
will be demonstrated. AOFA involves three techniques consisting of 
(1) improving the mixing of overfire air with the furnace gases to 
achieve complete combustion, (2) depleting the air from the burner 
zone to minimize NO, formation, and (3) supplying air over furnace 
wall tube surfaces to prevent slagging and furnace corrosion. This 
technique is expected to reduce NO, emissions by about 35%. 7 
figs., 1 tab. 


12378 (DOE/MC/10637-2761, pp. 24, Paper 4.1) Fluidized 
bed combustion of low-rank coals. Mann, M.D. North Dakota 
Univ., Grand Forks, ND (USA). Energy and Mineral Research Cen- 
ter. [1989]. In Low-rank coal research. Quarterly Report, January 
1989-March 1989. Order Number DE90003995. Available from 
NTIS, PC A99/MF A01. 

The overall objectives of the low-rank coal (LRC) fluidized bed 
combustion (FBC) program at the University of North Dakota En- 
ergy and Mineral Research Center is to conduct research and 
development programs aimed at providing a technology data base 
so that industry can bring economically competitive and environ- 
mentally acceptable coal technology options into the marketplace. 
Research will address those areas where data gaps exist in fuel 
flexibility and performance, potential operating problems, environ- 
mental compliance, and coal-water slurry applications. The focus is 
on the development of an atmospheric fluidized bed combustion 
system utilizing low-rank coal for industrial, commercial, and resi- 
dential sectors capable of economically meeting process steam 
and heating requirements. 


12379 (DOE/MC/10637-2761, pp. 15, Paper 4.4) Diesel uti- 
lization of low-rank coals. Collings, M.E.; Swanson, M.L.; Mann, 
M.D. North Dakota Univ., Grand Forks, ND (USA). Energy and 
Mineral Research Center. [1989]. In Low-rank coal research. Quar- 
terly Report, January 1989-March 1989. Order Number 
DE90003995. Available from NTIS, PC A99/MF A01. 

Lignite chars have higher reactivities than chars of higher-rank 
coals, as indicated by particle burning rates four to five times 
higher than those observed for bituminous coals used in coal-water 
slurries investigated as potential heat engine fuels. A lignite slurry 
will therefore offer improved engine performance and, if ash con- 
centrations are reduced to limit particulate emissions, may be used 
in higher-RPM diesel applications. In order to take advantage of 
low-cost coal as a fuel for heat engine systems, a major challenge 
is to produce a highly beneficiated fuel with an ash content of less 
than one weight percent. The overall objective of this program is to 
develop a scientific and engineering data base on the utilization of 
subbituminous and lignitic coals (LRCs) for emerging heat engine 
technologies, specifically diesel applications. Research will be 
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directed toward understanding the characteristics of LRC fuels pro- 
duced from existing and advanced beneficiation processes for 
diesel engine applications. Combustion studies will provide func- 
tional relationships between fuel properties and the subsequent 
products of combustion. The formation of nitrogen and sulfur ox- 
ides and other potential environmentally detrimental species along 
with methods to reduce their emission levels will be investigated. 
The impact of LRC fuels on diesel engine components including in- 
jection systems will also be studied. 


—a (DOE/MC/22073-2770) Radiant heating of one- and 

aerosols: Final report, October 1, 1985—June 30, 
1988 Sitarski, M.A. Clarkson Univ., Potsdam, NY (USA). Jul 1989. 
80p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
85MC22073. Order Number DE90005334. Available from NTIS, PC 
AO5/MF A01 - OSTI; GPO Dep. 

This work identifies and characterizes processes caused by an 
absorption of a high intensity electromagnetic radiation inside small 
coal-derived-fuel particles. As results from the presented theoretical 
studies the radiative heat transfer is a significant factor in the anal- 
ysis of coal-derived fuel combustion phenomena because the flame 
is very luminous, the fuel particles are very efficient absorbers and 
the radiant heat is deposited quite nonuniformly inside the fuel par- 
ticles. The studies are focused on the vaporization dynamics of 
heterogeneous fuel droplets in hot and radiant environments of in- 
ternal combustion heat engines. Determination and prediction of 
the necessary conditions for a secondary atomization (often called 
explosive boiling, or disruptive boiling, or flash vaporization) of the 
ultrafine slurry droplets when injected into a combustor of the heat 
engine (such as: gas turbine, diesel, aircraft jet turbine etc.) is of 
primary importance to the applications. 66 refs., 32 figs., 1 tab. 


12381 (DOE/MC/22077-2774) Effect of operating and de- 
sign parameters on fluidized-bed combustor in-bed tube metal 
wastage: Final report. Deffenbaugh, D.M.; Wei, W.; Page, R.A. 
Southwest Research Inst., San Antonio, TX (USA). Apr 1988. 91p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
85MC22077. Order Number DE90000436. Available from NTIS, PC 
AO6/MF A01 - OSTI; GPO Dep. 

The overall program objective is to determine the effect of oper- 
ating and design parameters of fluidized-bed combustors (FBCs) 
on in-bed tube metal wastage. The overall program approach is: 
(1) develop an experimental approach for acquiring tube metal 
wastage data under controlled and measurable conditions that re- 
produce the combined local mechanical and chemical environment 
that exists at the FBC in-bed tube surface, (2) document the pre- 
cise local mechanical and chemical environment at the in-bed tube 
surface of an FBC and correlate these local data with global bed 
operating and design parameters, (3) use the above experimental 
approach over the entire range of documented local environments 
to develop a complete database of tube metal wastage results, and 
(4) analyze this database to determine the effect of operating and 
design parameters on in-bed tube metal wastage. The project 
consisted of a literature review, facility design and fabrication, ex- 
perimentation, and data analysis. The following chapters of this 
report summarize each of these activities. 80 refs., 47 figs., 11 
tabs. 


12382 (DOE/MC/23254-2784) Physical mechanisms and 
predictive equations for coal-water slurry atomization: Final 
report. Sojka, P.E. Purdue Univ., Lafayette, IN (USA). Thermal 
Sciences and Propulsion Center. Apr 1989. 184p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract AC21-86MC23254. Order 
Number DE90000439. Available from NTIS, PC AOS/MF A01 - 
OSTI; GPO Dep. 

This report presents the results of a study that indicate how at- 
omization of CWS can be improved through specification of fuel 
properties, and also through modification of current atomizer de- 
signs. The goals of this program are: spray single-phase, high 
viscosity Newtonian fluids, then incorporate the complication of 
non-Newtonian behavior by adding polymers to the liquids being 
sprayed, then spray CWS without additives, followed by CWS with 
additives; vary coal loading while trying to keep rheology fixed; 
vary coal grind while trying to keep loading and rheology fixed; in- 
vestigate the effects of nozzle geometry through fuel film thickness 
and air gap width; and study the effects of AFR and V,,;. Use the 
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data from steps one through five to develop equations for the pre- 
diction of CWS SMD. Develop similar equations for use with high 
viscosity single phase fluids. Use the resulting equations and the 
data to explain the mechanisms responsible for CWS atomization. 
Provide similar explanations for the atomization of single phase, 
high viscosity fluids. Finally, suggest new methods of atomization. 
15 refs., 65 figs., 10 tabs. 


12383 (DOE/PC/70815-T13-Pt.1) Kinetics of coal combus- 
tion: Part 1, Project description and summary: Final report, 
October 1984~September 1988. Gat, N. (TRW Space and Tech- 
nology Group, Redondo Beach, CA (USA)). TRW Space and 
Technology Group, Redondo Beach, CA (USA); California Inst. of 
Tech., Pasadena, CA (USA); Ohio State Univ., Columbus, OH 
(USA). Dec 1988. 11p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC22-84PC70815. (TRW-SN-—44617-Pt.1). Order 
Number DE90005339. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The investigation of the fundamentals of coal combustion kinetics 
addressed several topics of major importance relative to improved 
understanding of pulverized coal combustion and included both ho- 
mogeneous and heterogeneous reactions. The principal topics 
included are: (1) combustion of volatiles, and (2) heterogeneous 
combustion of coal/char. Research activities included small-scale 
experimentation, interpretation of experimental results in terms of 
mechanistic understanding, and the development and validation of 
kinetic models of fundamental processes. 


12384 (DOE/PC/70815-T13-Pt.2) Kinetics of coal combus- 
tion: Part 2, Mechanisms and kinetics of coal volatiles 
combustion: Volume 1: Final report, October 1984—September 
1988. Gat, N. (TRW Space and Technology Group, Redondo 
Beach, CA (USA)); Wolff, M.F.; Petach, M.B. TRW Space and 
Technology Group, Redondo Beach, CA (USA); California Inst. of 
Tech., Pasadena, CA (USA); Ohio State Univ., Columbus, OH 
(USA). Dec 1988. 165p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC22-84PC70815. (TRW-SN—44617-Pt.2). Order 
Number DE90005340. Available from NTIS, PC AO8/MF A01 - 
OSTI. 

Presently very little is known about the combustion characteris- 
tics of mixtures of hydrocarbon fuels. Even less is known about the 
combustion of coal volatiles which are complex mixtures of light 
and high molecular weight hydrocarbons. This issue pertains not 
only to coal volatiles but also to the combustion of synthetic fuels, 
liquefaction and coal gasification products. The subject in general 
has been given very little attention in the literature. As a conse- 
quence, current modeling methods are based on assumptions 
which are not thoroughly validated and verified. The current investi- 
gation addressed this very problem of the combustion of mixtures 
of hydrocarbon fuels. 29 refs., 35 figs., 5 tabs. 


12385 (DOE/PC/70815-T13-Pt.3) Kinetics of coal combus- 
tion: Part 3, Mechanisms and kinetics of char combustion: 
Final report, October 1 tember 1988. Gavalas, G.R. (Cal- 
ifornia inst. of Tech., Pasadena, CA (USA)); Flagan, R.C. TRW 
Space and Technology Group, Redondo Beach, CA (USA); Califor- 
nia Inst. of Tech., Pasadena, CA (USA); Ohio State Univ., 
Columbus, OH (USA). Sep 1988. 398p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-84PC70815. (TRW-SN-44617- 
Pt.3). Order Number DE90005341. Available from NTIS, PC 
A17/MF A01 - OSTI. 

This report summarizes a three-year research program aimed at 
developing this level of understanding of char combustion through 
a combination of detailed analysis of chars as produced during de- 
volatilization and as they evolve during oxidation, and theoretical 
studies of the porous microstructures and of pore diffusion and re- 
action within the coal particles. A small number of coals have been 
studied in detail, namely a HVA bituminous (PSOC 1451), a sub- 
bituminous (PSOC 1488), and a lignite (PSOC 1443). Chars have 
been generated from size-classified samples of these coals by py- 
rolysis in an inert atmosphere in a drop tube furnace. The chars 
were then characterized both chemically and physically. Subse- 
quent oxidation studies were performed on these chars. 42 refs., 
54 figs., 4 tabs. 





12386 (DOE/PC/70815—T13-Pt.4) Kinetics of coal combus- 
tion: Part 4, Engineering kinetics of char combustion: Final 
report, October 1984-September 1988. Essenhigh, R.H. (Ohio 
State Univ., Columbus, OH (USA)); Denison, R.M. TRW Space 
and Technology Group, Redondo Beach, CA (USA); California Inst. 
of Tech., Pasadena, CA (USA); Ohio State Univ., Columbus, OH 
(USA). Sep 1988. 266p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC22-84PC70815. (TRW-SN-44617-Pt.4). Order 
Number DE90005342. Available from NTIS, PC A12/MF A01 - 
OSTI. 

Engineering Kinetics is defined as the mathematical description 
of char kinetics with necessary and sufficient accuracy for use in 
calculations in flame models. The equation developed and tested 
the Engineering Rate Equation has the form 1/Rs = 1/eky + 1/ekapa 
+ 1/Kppa. Work on char combustion is discussed in the following 
sections: development of the extended resistance equation; deter- 
mination of adsorption/desorption rates at a carbon surface 
governed by Langmuir kinetics; variation of density and diameter 
with burn-off during particle combustion; correction for the average 
in calculating char combustion rates; char kinetics from field’s cor- 
rected data; rate data for char kinetics from field’s corrected data; 
burning time and flame equations; application of extended resis- 
tance equation; and summary. 92 refs., 75 figs., 11 tabs. 


12387 (DOE/PC/79660-T1) Development of a_ vortex 
combustor (VC) for space/water heating applications (proof-of- 
concept model development): Technical progress report No. 7, 
May—July 1989. Fu, T.T. Naval Civil Engineering Lab., Port Huen- 
eme, CA (USA). Dept. of Energy and Environment. Oct 1989. 5p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract Al22- 
87PC79660. Order Number DE90005379. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

This is the seventh quarterly technical progress report covering 
the period between 1 May 1989 and 31 July 1989. Major efforts 
have been to verify the performance of all auxiliary equipment and 
to test the limits of the preliminary proof-of-concept (PPOC) model. 
The overall test setup performed satisfactorily during all PPOC 
model tests. We have achieved ~2MB/H in firing dry ultrafine coal 
in the PPOC model and believe the potential exists for further rate 
increase. Coal water fuel (CWF) tests firing have been satisfactory 
but the rate is limited to 0.7 MB/H due to physical size of the noz- 
zle. A 2 MB/H CWF nozzle has been designed for future tests in 
the PPOC and POC models. 1 fig., 1 tab. 


12388 (DOE/PC/79660-T3) Development of a_ vortex 
combustor (VC) tor space/water heating applications (proof-of- 
concept model development): Technical progress report No. 5. 
Fu, T.T. Naval Civil Engineering Lab., Port Hueneme, CA (USA). 
Dept. of Energy and Environment. May 1989. 11p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract Al22-87PC79660. Order 
Number DE90005518. Available from NTIS, PC A0O3/MF A01 - 
OSTI; GPO Dep. 

During this reporting period, firing tests of dry ultrafine coal and 
coal-water fuel in the 0.15 MB/H exploratory model have been suc- 
cessfully concluded. The results on these tests will be presented in 
a topical report to be submitted in May 1989. The construction of 
and preparation for the 0.6 MB/H experimental model have been 
completed. This model incorporates a variable center heat removal 
unit and flexible air flow rate and velocity controls. It is also readily 
convertible to an arrangement to remove heat from the outside for 
capacity increase. Testing of this model has begun on firing dry ul- 
trafine coal. The results have been very encouraging. We are able 
to use our built-in flexibilities (heat transfer surfaces) to increase 
the firing rates as expected. Design of the proof-of-concept model 
is underway and is expected to be ready for Preliminary Design 
Review in February 1989. 5 figs., 1 tab. 


12389 (DOE/PC/79903—-T5) Optical properties of fly ash: 
Quarterly report, 1 January-31 March 1989. Self, S.A. Stanford 
Univ., CA (USA). High Temperature Gasdynamics Lab. May 1989. 
40p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79903. Order Number DE90004793. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The general aims of this research are to provide a fundamental 
scientific basis for the physical understanding and reliable calcula- 
tion of radiative heat transfer in coal combustion systems, 
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particularly as it is influenced by the presence of inorganic 
constituents deriving from the mineral matter in coal. Work is orga- 
nized under four tasks: (1) Characterization of flyash: The 
chemical composition and size distribution of representative 
flyashes are being measured by appropriate microanalytical tech- 
niques to provide information required in Task 2. (2) Measurements 
of the optical constants of slags: Measurements of the infrared op- 
tical constants of synthetic slags are being made as a function of 
wavelength and temperature for controlled compositions. Particular 
attention will be given to the contribution of the Fe203 content and 
its valence state. (3) Sample calculations of the radiant properties 
of flyash dispersions: This component comprises various calcula- 
tions to guide and evaluate the experimental work under the other 
three tasks. (4) Measurement of the radiant properties of flyash 
dispersions: This bench-scale experiment is planned to compare 
the measured radiant properties of a gaseous dispersion of well- 
characterized ash with computations based on data developed 
under the first two tasks. In this sixth quarter good progress has 
been made in all four areas. 5 refs., 15 figs., 3 tabs. 


12390 (DOE/PC/80511-T17) Solids fluctuating motions in 
fluidized beds. Sun, J.; Chen, M.M.; Chao, B.T. Illinois Univ., Ur- 
bana, IL (USA). Nov 1989. 123p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FG22-85PC80511. Order Number 
DE90005257. Available from NTIS, PC AO6/MF A01 - OSTI. 

The solids fluctuations in fluidized beds have been measured 
and analyzed. It is proposed that there are two major sources of 
solids fluctuating motion, a global fluctuation related to free surface 
waves, and a local fluctuation induced by passing bubbles. The 
global, large scale fluctuations of low frequency, which is the ob- 
servable solids oscillation on the bed surface, is responsible for the 
dominant pressure fluctuation, and its frequency is predicted from 
that of the lowest modes of surface waves. The local, small scale 
fluctuation is the high frequency solids motions below the bed sur- 
face. The solids fluctuation velocities, the bed mean density, and 
the particle speed distributions can be predicted from the distur- 
bance of the rising bubbles as there passing through the bed. The 
model predictions have been compared with experimental data ob- 
tained by the Computer-Aided Particle Tracking Facility and from 
the literature. Good agreement was generally observed. 84 refs., 
25 figs. 


12391 (DOE/PC/80511-T18) Conservation laws, fluxes, and 
particulate stress in a fluidized bed — formulation and mea- 
surements. Sun, J.; Chen, M.M.; Chao, B.T. Illinois Univ., Urbana, 
IL (USA). Nov 1989. 82p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-85PC80511. Order Number DE90005258. 
Available from NTIS, PC AOS5/MF A01 - OSTI; GPO Dep. 

In this study, the mass and momentum conservation equations 
for a fluid-particulate mixture are examined. The purpose of this 
study is to clarify the nature and roles of the various components 
in the system, including the fluxes, the stresses, and the pressure. 
Since the motion of a representative particle can be measured by 
the CAPTF, the importance of the various components can be 
examined from experimental data. A new method has been devel- 
oped to obtain the mean mass and momentum fluxes and 
particulate stress tensor from particle tracking data. Furthermore, 
for asymptotic condition of p;/ps — O the conservation laws are 
presented in a form which bypasses the need to postulate or de- 
rive mixture rules or to write separate equations for the two phases 
with either unspecified or postulated interaction terms. The method 
should be useful for general dispersed two phase systems with 
density disparities. 47 refs., 13 figs., 5 tabs. 


12392 (DOE/PC/88750—-T3) TRW utility demonstration unit 
quarterly progress , May, June, July 1989. TRW, Inc., 
Cleveland, OH (USA). [1989]. 25p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FC22-89PC88750. Order Number 
DE90004974. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

TRW-CBU scope of work includes the engineering, design and 
supply of the entrained combustors, coal and limestone feed sys- 
tems and a control system for the operation of these components. 
TRW-CBU engineering and design data is based upon the actual 
performance and test data of the TRW-Cleveland facility. Progress 
is reported. 
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12393 (DOE/PC/88929-T3) Scale-up of circulating fluidized 
bed coal combustors: Technical progress report, September 1, 
1989-November 30, 1989. Louge, M.Y. Cornell Univ., Ithaca, NY 
(USA). Sibley School of Mechanical and Aerospace Engineering. 
[1989]. 9p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FG22-88PC88929. Order Number DE90006174. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This project is aimed at quantifying the effects of scale-up upon 
the hydrodynamics of circulating fluidized bed coal combustors 
(CFB). In the fifth quarter of the project, we have completed the 
accurate size classification and the particle shape characterization 
for each test powder. Then we have begun the first phase of our 
scale-up experiments by fluidizing glass beads using mixtures of 
helium and carbon dioxide. We have also tested two new diagnos- 
tic probes designed to measure the frequency of collisions with the 
wall of the CFB riser. The present report will focus on each of 
these experiments. 6 refs., 6 figs., 1 tab. 


12394 (DOE/PC/88937—4) Experimental studies on group 
ignition of a cloud of coal particles: Quarterly progress report 
No. 4, May 16—July 15, 1989. Annamalai, K. Texas A and M Univ., 
College Station, TX (USA). Dept. of Mechanical Engineering. 27 
Sep 1989. 14p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FG22-88PC88937. Order Number DE90001691. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The objectives for the present quarter were to conduct stream 
experiments with char particles and coal particles and to interpret 
the data obtained on ignition. This report will outline the procedure 
followed for obtaining the data and discuss some of the preliminary 
results. 3 figs. 


12395 (DOE/PC/88943-3) N2O formation in combustion 
systems: Quarterly technical progress report. Fossil Energy 
Research Corp., Laguna Hills, CA (USA). Nov 1989. 8p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
88PC88943. Order Number DE90004139. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The objective of this project is to characterize N2O emissions 
from combustion sources emphasizing N2O emissions from post- 
combustion selective gas phase NO, reduction processes and 
reburning. The processes to be evaluated include ammonia, urea 
and cyanuric acid injection and reburning. The project includes 
pilot-scale testing at two facilities supported by chemical kinetic 
modeling. Testing will be performed on both a gas-fired plug flow 
combustor and a pulverized-coal fired combustor. Work performed 
to date has included the performance of the initial detailed chemi- 
cal kinetics calculations. 10 refs. 


12396  § (EPRI-GS-6478, pp. 6.3.1-6.3.38) The port Washing- 
ton clean energy project. Childress, N.B. Jr. (Wisconsin Electric 
Power Co., Milwaukee (USA)); Wolowudiuk, W.; Rubow, L. Electric 
Power Research Inst., Palo Alto, CA (USA). Aug 1989. (CONF- 
8606430-: 2. biennial PFBC power plants utility conference, 
Milwaukee, WI (USA), 19-20 Jun 1986). In Proceedings: Second 
biennial PFBC pressurized fluidized-bed combustion power plants 
utility conference. Order Number DE89017725. Available from Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 

On December 19, 1985 Public Law 98-190 was signed into law. 
This act, among other things, provides funds for demonstration of 
clean coal technologies for future commercial applications. The act 
makes available a total of $400 million for these programs and all 
projects are to be cost-shared at least 50%. The proposals for con- 
struction and operation of these projects were submitted to the 
Department of Energy on April 18, 1986 with the selection sched- 
uled by August 1, 1986. Wisconsin Electric Power Company 
(WEPCO), jointly with Gilbert/Commonwealth (G/C), Foster 
Wheeler (FW), Research-Cottrell (R-C) and Brown Boveri (BBC) 
has been actively involved for over a year in the design, securing 
of permits and fund raising to demonstrate pressurized Fluidized 
Bed Combustion (PFBC) as a viable technology for future utility 
applications. The 80 MWe Port Washington Unit 5 was selected as 
a test candidate for the retrofit to PFBC operation. A condensed 
version of the EPRI funded study and the proposal submitted to 
DOE is presented. 12 figs., 7 tabs. 
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12397 (EPRI-GS—6478, pp. 7.11.1-7.11.38) The Port Wash- 
ington clean energy project. Childress, N.B. Jr. (Wisconsin 
Electric Power Co., Milwaukee (USA)); Wolowodiuk, W.; Rubow, L. 
Electric Power Research Inst., Palo Alto, CA (USA). Aug 1989. 
(CONF-8606430—: 2. biennial PFBC power plants utility confer- 
ence, Milwaukee, Wi (USA), 19-20 Jun 1986). In Proceedings: 
Second biennial PFBC pressurized fluidized-bed combustion power 
plants utility conference. Order Number DE89017725. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 
Public Law 98-190 signed December 19, 1985, provides funds 
for demonstration of clean coal technologies for future commercial 
applications and makes available a total of $400 million for these 
programs and all projects are to be cost-shared at least 50%. Pro- 
posals for construction and operation of these projects were 
submitted to the Department of Energy on April 18, 1986. Wiscon- 
sin Electric Power Company (WEPCO), jointly with Gilbert/ 
Commonwealth (G/C), Foster Wheeler (FW), Research-Cottrell (R- 
C) and Brown Boveri (BBC) has been actively involved for over a 
year in the design, securing of permits’ and fund raising to demon- 
strate pressurized Fiuidized Bed Combustion (PFBC) as a viable 
technology for future utility applications. The 80 MWe Port Wash- 
ington Unit 5 was selected as a test candidate for the retrofit to 
PFBC operation and this project is discussed. 12 figs., 7 tabs. 


12398 (EPRI-GS-6478, pp. 7.4.1-7.18) Vertical heat ex- 
changer for high pressure fluidized bed combustors. Zakkay, 
V. (New York Univ., Westbury (USA)); Radhakrishnan, R.; Sellaku- 
mar, K.M.; Daji, L.; McClung, J.D. Electric Power Research Inst., 
Palo Alto, CA (USA). Aug 1989. (CONF-8606430-: 2. biennial 
PFBC power piants utility conference, Milwaukee, WI (USA), 19-20 
Jun 1986). In Proceedings: Second biennial PFBC pressurized 
fluidized-bed combustion power plants utility conference. Order 
Number DE89017725. Available from Research Reports Center, 
Box 50490, Palo Alto, CA 94303. 

The operating experience with horizontal heat exchangers in 
pressurized fluidized bed combustors has shown that the metal 
wastage problem has reached technology limiting proportion and 
hence vertical heat exchanger designs must be tested. A few PFBC 
facilities had investigated vertical heat exchangers for short dura- 
tions. Vertical heat exchangers appear to provide clear advantages 
over horizontal type such as enhanced particle mobility, resistance 
to erosion, scope for increasing the volumetric solidity of in-bed 
tubes and thus higher heat loadings. The design features of NYU 
vertical heat exchanger are presented. NYU design philosophy has 
been to propose a workable heat exchanger design based on bed 
fluid dynamics studies and the results obtained from PFBC units at 
NYU and other installations. The present level of vertical heat 
exchanger development does not take into account added manu- 
facturing cost, if any, etc., and an economic analysis is a must 
before a commercial design is finalized. 11 refs., 8 figs., 5 tabs. 


12399 (EPRI-GS—6664) Testing of Illinois coal in a circulat- 
ing fluidized bed: Final report. Fiynn, T.J. (Babcock and Wilcox 
Co., Alliance, OH (USA). Research Center); Hooper, M.P.; Ilan, R. 
Electric Power Research Inst., Palo Alto, CA (USA); Babcock and 
Wilcox Co., Alliance, OH (USA). Research Center. c Jan 1990. 
72p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 
Illinois No. 6 mine-run coal, washed coal, and coal-cleaning 
waste by-products from a Murdock, Illinois, mine were tested in a 
30-foot-tall, small-scale (1 million-Btuw/hr), circulating, fluidized-bed 
combustor (CFBC) located at the Babcock & Wilcox Alliance 
(B&W) (Ohio) Research Center. The goal of the project was to pro- 
mote the use of Illinois coal by demonstrating that the three fuels 
could be combusted efficiently and in an environmentally accept- 
able manner. The ability to burn mine-run coal could justify 
eliminating the coal-cleaning step for new CFBC units. A positive 
demonstration with the cleaning-waste by-products would reduce 
the cost for fuel for all users of Illinois washed coal by reducing 
waste disposal costs. In addition, the existing stockpiles of coal 
wastes could be removed. The project was co-funded by the Illi- 
nois Center for Research on Sulfur in Coal, the Electric Power 
Research Institute (EPRI), and B&W. The combustion efficiencies 
of all three fuels were similar to efficiencies obtained with other bi- 
tuminous coals tested on the unit. All three fuels could be 





combusted with acceptable CO, SO2, and NO, emissions. The ag- 
glomeration that occurred with the mine-run coal was alleviated by 
increasing the bed drain rate and utilizing periodic bed dumps to 
remove small agglomerates. 7 figs., 7 tabs. 


12400 (ERP/ERL-88-60(TR)) Low NO,/SO, burner trials: 
CFB Gagetown. Lee, G.K.; Philp, R.J. Canada Centre for Mineral 
and Energy Technology, Ottawa, ON (Canada). Combustion and 
Carbonization Research Lab. Jun 1988. 5ip. Available from 
Canada Centre for Mineral and Energy Technology, Ottawa, ON 
(Canada). Combustion and Carbonization Lab. 

The central heating plant at Canadian Forces Base Gagetown 
was fitted with a pulverized-coal combustion system in 1982 in or- 
der to test the effectiveness of this multi-stage burner system with 
sorbent injection for reduction of acid gas emissions. Eastern 
Canadian coal was used. Equipment modifications, the modelling 
study, and test results are reported. It was found that the low NO,/ 
SO, burner system reduced acid gas emissions by about 50% over 
baseline conditions. 22 figs., 11 tabs. 


12401 (IE-BGUN-—84/0101) Technological development of 
new methods of burning coal and mixtures. Final scientific re- 
port for 1 April 1983-30 Mar 1984. Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). 1984. 69p. (In Hebrew). Available from 
COST]! P.O.B 20125, TEL-AVIV 61201. 

This report reviews the results of a research project carried out 
from 1/4/83 to 30/4/84 at Ben Gurion University. The objective was 
to design a new model for a reactor which would burn coal and 
other fuels using the opposing flow method. This method forces 2 
mixtures of air and fuels to flow in opposite directions through the 
same space, thus improving the heat and mass transfer processes 
and resulting in cleaner and more efficient burning. At first a pre- 
liminary model for the reactor was built in order to study the 
properties of the mixtures. The air flow reached 50 kg/hr, and the 
fuel flow 140 kg/hr. The particles remained in the reactor for an av- 
erage of 4 seconds. The energy required to generate the flow was 
0.47 kJ/kg of fuel. A reactor for burning coal with a testing system 
was built, based on these results. Preliminary tests were carried 
out and showed that the maximum initial temperature obtained in 
the reactor was 800 deg C. Three different coal mixtures, of differ- 
ent grain sizes, were subjected to this temperature, with good 
burning results. (LB) 17 figs., 3 tabs., 18 refs. 


12402 (IE-MOEI-86/0103) Fiuidized pulverized-coal siurries 
as alternative fuels. Timnat, Y. (ed.). Ministry of Energy and Infra- 
structure, Jerusalem (israel). Research and Development Div.; 
Technion-israel Inst. of Tech., Haifa (israel). Dept. of Aeronautical 
Engineering. Dec 1986. 195p. (in Hebrew and English). Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Text and 4 appendices in Hebrew, 2 appendices in English. The 
appendices comprise: (1) "Use of coal-oil and coal-water mixtures 
as alternative fuels - literature survey’, Timnat, Y., July 1982. (2) 
"Coal gasification and possibilities to use the gases produced from 
coal in Israel. Preliminary. 

The report summarizes work performed in 1982, 1983 and 1986 
on alternative fuels based on coal. In the first year the main effort 
comprised literature surveys on coal-liquid slurries and on coal 
gasification. In the last two years the opposed flow combustion of 
pulverized coal was studied, with the aim of achieving a high 
burning rate. The effects of changes of combustion cell size, com- 
bustion temperature particle size and feed conditions were studied. 
The desired combustion rates were achieved in the first (1.08 m) 
cell, but excessive quantities of ash accumulated. Use of a smaller 
cell, with the combustion temperature reduced from 1600 to 1350 
degrees C, prevented the ash accumulation, owing to the changed 
oxidation conditions. (RP) 32 figs., 29 tabs., 141 refs. 


12403 (MDP-88/17) Investigation of sulphur capture dur- 
Ing circulating fluidized bed combustion of Eastern Canadian 
coals, phase Il. Salib, P. Research and Productivity Council, NB 
(Canada). 20 Mar 1989. 185p. Available from Research and Pro- 
ductivity Council, Fredericton, NB (Canada). 

All significant parameters affecting sulphur capture were exam- 
ined in order to develop new technology that will limit sulphur 
oxides emissions to meet air quality guidelines. Combustion tests 
were conducted on New Brunswick coal (Minto) with Elmtree and 
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Havelock limestones resulting in 87% sulphur reduction after cy- 
clone recycling. Combustion tests on Nova Scotia coal (Prince) 
with Glencoe and Windsor limestones achieved 93% sulphur cap- 
ture without recycling. The importance of dust recycle and the most 
effective limestone particle size range were the most important 
conclusions drawn. 5 refs., 32 figs., 13 tabs., 3 apps. 


12404 (MOEI-RD—16-88) Thermal protective coatings for 
gas turbines. Progress report no. 3. Timnat, Y.M.; Goldman, Y.; 
Shvarzshtein, E. Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Research and Development Div.; Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Belfer Foundation for Energy Re- 
search. Feb 1988. 6p. (in Hebrew). Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

Conditions of deposit existence and self-stabilization on a gas 
turbine blade model have been experimentally studied. The main 
conditions are the cooling of the blade and the size of aerosol 
particles. Preliminary results in deposit self-stabilization in the thick- 
ness range of 1 mm at gas temperatures up to 1850 degrees C 
have been received. (author) 1 fig., 1 ill., 2 graphs, 3 refs. 
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12405 (CAMINUS-TK-22-88) The impact of volatile fuel 
prices on interfuel competition. Morrison, M.B.; Wright, A.C. 
Caminus Energy Ltd., Cambridge (UK). Jul 1988. 16p. (CONF- 
880723—: 10. annual international conference of the International 
Association of Energy Economists (IAEE): Energy and economic 
growth revisited, Luxembourg (Luxembourg), 3-6 Jui +988). Avail- 
able from Caminus Energy Ltd., Caminus House, Castle Park, 
Cambridge, CB3 ORA, UK. 

Over the last 15 years, oil prices have fluctuated dramatically 
from around 8 US dollars per barrel in 1973, to 50 US dollars per 
barrel in 1981 and back down to 15 US dollars per barrel in 1986 
(all in 1987 real terms). This price volatility has had a significant 
impact on total energy demand, and even more so on the market 
shares of each fuel in the major consuming sectors in OECD coun- 
tries. This paper examined the impact of a fluctuating oil price 
environment or energy demand in 4 major West European coun- 
tries: West Germany, United Kingdom, France and Italy over the 
period 1988 to 2000, using the Energy Horizons model. This micro- 
computer based model calculates fuei demand in a 2 stage 
process. First, the overall level of energy demand for each end use 
sector is determined, using simple structural equations linking de- 
mand to economic output, fuel prices and a time trend. Secondly, 
energy market shares are calculated using an interfuel substitution 
model. Three scenarios are considered: stable prices; volatile 
prices with strong coupling between gas and oil; and volatile prices 
with weak coupling between gas and oil; and volatile prices with 
weak coupling between gas and oil. In conclusion, implications are 
considered for investment in the complete chain of activities from 
energy supply through to energy end-use. 4 refs., 17 figs. 


12406 (CONF-8810470—1) Some concepts to measure the 
productivity of the Chinese coal mining industry. Universitaet 
Bielefeld, Fakultaet fuer Wirtschaftswissenschaften. Discussion pa- 
per. Frohn, J. Bielefeld Univ. (Germany, F.R.). Fakultaet fuer 
Wirtschaftswissenschaften. [1989]. 18p. From International sympo- 
sium on modern mining technology; Taian (China); 11-15 Oct 1988. 
Order Number DE90744662. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

The main purpose of this paper is to prepare an empirical analy- 
sis of the productivity of the Chinese coal mining industry. For this 
purpose in the first paragraph there will be a short description of 
alternative measures of productivity. Using basic assumptions of 
production theory, in the second paragraph the determining factors 
for productivity will be derived, and the concepts of technological 
and economic explanation of productivity will be introduced. The 
third paragraph deals with a first attempt to apply some of these 
concepts to the Chinese coal mining industry. It stresses the se- 
vere data problem, points out the possibility of using the perpetual 
inventory method to calculate capital stock data, and gives prelimi- 
nary results of some basic estimations. (orig.). 
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12407 (DOE/MC/10637—2761, pp. 18, Paper 4.3) Combus- 
tion characterization of low-rank coal fuels. Low-rank coai 
slurry combustion. Gunderson, J.R.; Mann, M.D. North Dakota 
Univ., Grand Forks, ND (USA). Energy and Mineral Research Cen- 
ter. [1989]. In Low-rank coal research. Quarterly Report, January 
1989-March 1989. Order Number DE90003995. Available from 
NTIS, PC A99/MF A01. 

Coal research by the Pittsburgh Energy Technology Center 
(PETC) of the US DOE is directed toward both increasing coal us- 
age in existing markets and introducing new, premium-quality 
coal-based fuels to markets currently dependent on oil or natural 
gas. Accordingly, the work concentrates on coal cleaning, fuel for- 
mulation and handling, combustion, and flue gas cleaning-all 
necessary technologies in the direct use of coal. DOE research is 
currently directed toward the development of coal-based advanced 
combustion system technologies suitable for the following applica- 
tions: new boilers/fluid heaters for producing steam and process 
heat for industrial purposes; space and water heating in commer- 
cial buildings; residential space heating; and combustors for 
retrofitting existing oil- and gas-fired boilers, and process heat ap- 
plications. The introduction of coal-based fuels into residential, 
commercial and industrial markets is dependent upon successful 
pursuit of high-risk R&D programs. DOE has developed a multi- 
year program to address the R&D needs relevant to each of the 
four application areas. 


12408 (IE-BGUN-E-85/0100) Potential estimate for shifting 
to coal in Israel industry. Sternberg, M. Ben-Gurion Univ. of the 
Negev, Beersheba (Israel). Dept. of Economics. Jul 1985. 65p. (in 
Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

The incentive for Israel's petroleum-oriented industry to switch to 
coal arose from the petroleum price increases of the 1970's. In the 
light of the currently reduced urgency of this motive, the potential 
value of such a switch was studied. Energy needs of factories 
were studied in relation to their size, location and the economic 
and technical practicability of using coal instead of oil fuel. The 
model on which estimates of the potential value of the change 
were based contains many uncertainties. Thus, the value of such a 
change would depend on many external factors, including govern- 
ment policy, price movements and the investment policies of the 
various industries. Use of metailurgical coal in the iron and steel in- 
dustry could grow from 234 million tons of coal equivalent (MTCE) 
to 290 MTCE by 1990 and to 320 MTCE by 2000. The growth in 
the use of steam coal in the same periods in the following industry 
branches could be: from 0 to 7 MTCE and to 30 MTCE in the en- 
ergy sector, from 23 MTCE to 46 MTCE and to 42 MTCE (sic) in 
the cement industry, from 3 MTCE to 8 MTCE and to 13 MTCE in 
ceramics, from 9 MTCE to 17-67 MTCE and to 24-72 MTCE in pa- 
per and board, from 3 MTCE to 7-16 MTCE and 16-32 MTCE in 
textiles, from 7 MTCE to 9 MTCE and to 12 MTCE in food, etc., 
from 3 MTCE to 5-6 MTCE and to 9-17 MTCE in aluminum, from 
25 MTCE to 40 MTCE and 80 MTCE in chemicals, from 12 MTCE 
to 16-40 MTCE and 30-65 MTCE in engineering, and from 0 to 20 
MTCE and 40 MTCE in chemical feedstocks. (MR) 14 tabs., 1 
map, 12 refs. 


12409 (MOEI-CU-2-88) The branch structure of the coal 
economy. Part A: general survey of the world’s coal 
economies. Maoz, |.; Grunwald, Z. Amiran Consulting and Projects 
Initiation, Jerusalem (israel); Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Research and Development Div. Jul 1988. 157p. 
(In Hebrew). Available from COST] P.O.B 20125, TEL-AVIV 61201. 
The coal economies of 14 countries were surveyed, covering 
sources of supply, national marketing policies and the relation of 
the coal economy to the rest of the economy. Among the sources 
of information were technical journals, databases, reports issued 
by government offices and interviews with senior personnel in the 
various countries’ coal sectors. The countries covered by the sur- 
vey were: Italy, Belgium, Germany, Denmark, South Korea, The 
Netherlands, Hong Kong, Taiwan, Japan, Spain, The Philippines, 
Finland, France and Sweden. (RP) 7 tabs., 1 map, 39 refs. 


12410 (PB-90-500497/XAB) Coal Distribution Data, 1988 
(EIA Form 6). Data file. Balthasar, N.C.; Young, P.F.; Salkov, H.R. 
National Energy Information Center, Washington, DC (USA). 1988. 
mag ta Available from NTISCP T02. 
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See also PB—88-243134 and PB-87-203923. Source tape is in 
the EBCDIC character set. This restricts preparation to 9 track, 
one-inch tape only. Identify recording mode by specifying density 
only. For price at 6250 bpi density, call NTIS computer Products. 

The Coal Distribution Data tape 1987 includes information on the 
distribution (shipments in tons) of U.S. coal by coal-producing dis- 
trict of origin, consumer end-use category, state of destination and 
method of transportation. Destinations are domestic (by State) or 
foreign (the total amount of coal shipped for export). Data are re- 
ported quarterly. Data are collected from U.S. companies that 
owned or purchased and distributed in excess of 50,000 tons of 
coal during a year. The companies include coal mining companies, 
wholesale coal dealers, and retail coal dealers. 


0160 Health and Safety 


12411 (ETDE-mf-0740408) Report on the activities of Ver- 
suchsg eselischaft mbH, Versuchsgrube Tremonia in 
Dortmund. Annual report 1987. Versuchsgrubengeselischaft 
m.b.H., Dortmund (Germany, F.R.). Versuchsgrube Tremonia. 
1988. 131p. (In German). Order Number DE90740408. Available 
from NTIS (US Sales Only), PC A07/MF A01. 

The Versuchsgrubengeselischaft mbH was founded in 1927 in 
order to investigate and help prevent accidents and occupational 
diseases in mining by making scientific and practical experiments in 
the Tremonia test mine and other coal mines. The report describes 
the improvements and modifications made in 1987 on experimental 
and test facilities under ground and above ground. Experiments 
made in the fields of blasting and shotfiring, pit fire prevention, 
shaft hoisting, machinery, industrial safety, measurement and 
control are described at length. Publications of the different depart- 
ments of Tremonia test mine are listed, together with the research 
projects carried out in national or international cooperation. (MOS). 


12412 (MSHA/IR-1169) Determining the quartz content of 
respirable dust by FTIR. Ainsworth, S.M. (Mine Safety and Health 
Administration, Pittsburgh, PA (USA). Pittsburgh Health Technology 
Center); Parobek, P.S.; Tomb, T.F. Mine Safety and Health Admin- 
istration, Pittsburgh, PA (USA). Pittsburgh Health Technology 
Center. 1989. 12p. Sponsored by U.S. Department of Labor. Order 
Number DE90005178. Available from NTIS, PC AO3/MF A01 - 
OSTI. 

Following the promulgation of the Federal Coal Mine Health and 
Safety Act of 1969, the Mine Safety and Health Administration 
(MSHA) instituted a program for establishing the respirable dust 
standard in a coal mine when the free silica content of the res- 
pirable dust in the mine atmosphere is in excess of five percent. 
The analytical method used to determine the amount of silica in 
dust samples has been modified in the past to coincide with 
improvements in technology and instrumentation. With the procure- 
ment of a Fourier transform infrared spectrophotometer, it has been 
demonstrated that the silica analysis can be performed more pre- 
cisely and with a substantial savings in time. 9 refs., 8 figs., 1 tab. 
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12413 (DOE/BC/14304—4) Review of state programs for un- 
derground injection control with Class Il oll and gas injection 
wells: Final technical report. Lynn, J.S. Underground Injection 
Practices Council Research Foundation, Oklahoma City, OK 
(USA). Dec 1989. 12p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-89BC14304. Order Number DE90005332. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The State Peer Reviews for California, Texas and Louisiana 
were all conducted in a similar manner. Each state was required to 
complete a comprehensive questionnaire detailing the important 
aspects of the state’s Class Il UIC program including (A) permitting 
and file review; (B) inspections; (C) mechanical integrity testing; 





(D) compliance and enforcement; (E) plugging and abandonment; 
(F) inventory and data management; and (G) public outreach. 
These reports detail the final conclusions of each Review Team as 
to the effectiveness of the reviewed state’s Class II UIC program to 
protect USDWs from contamination. 


12414 (IE-MOEI-ESRA-86/0001, pp. 99-101) Department of 
Petroleum in the Ministry of Energy and Infrastructure, back- 
ground and summary of activities, 1985. Goldberg, M. Ministry 
of Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1986. (in Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1985. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The Department of Petroleum in the Ministry of Energy and In- 
frastructure is responsible both for advising the Ministry in all 
matters that relate to petroleum exploration in Israel, and for field 
follow-up of how the legal aspects of mineral rights are observed. 
The Department receives and evaluates petitions for drilling rights 
and issues drilling permits to companies that have shown the nec- 
essary technical and economic capabilities. In the past year 39 
petitions for mineral rights, changes in status of existing rights, and 
lengthening of the period of the rights were received. One new per- 
mit and three revisions were granted. Because of the depression in 
oil prices the company Seismika could not meet its obligations and 
was forced to stop the exploratory drilling in Har Sdom 1, a site 
where new approaches in oil explorations were tested. Oil was 
found in the El Arish region by the French company Total. (EHN) 


12415 (IE-TCE-89/0100) Qualifications in oll and gas con- 
veyance and storage. Tahal Consulting Engineers Ltd., Tel Aviv 
(Israel). Center for Economic and Energy Related Analysis. [1989]. 
13p. Available from COST] P.O.B 20125, TEL-AVIV 61201. 

Brief descriptions are presented of gas and oi! transport projects 
undertaken by Tahal Consulting Engineers. The projects include: 
the Sarakhs gas distribution project in Iran, the Eilat-Ashqelon, 
Eilat-Haifa and Ashgelon-Ashdod crude oil pipelines, the Haifa-Tel 
Aviv-Ashdod-Be’er Sheva and the Ashdod-Jerusalem oil products 
pipelines, the Zohar-Oron and the Negev gas pipelines and 
petroleum terminal and unloading facilities in Haifa, Ashdod, 
Ashgelon and Hadera. (RP) 1 fig. 


12416 (PCCIM-—CE-02786-2.vols, pp. 9, Paper 89-40- 
20) Designing an effective training program. Lamb, C.F. 
(GEOTECHnhical Resources Ltd. (Canada)). Petroleum Society of 
CIM (Canada). 1989. (CONF-8905249-: 40. annual technical meet- 
ing of the Petroleum Society of the Canadian Institute of Mining 
and Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE- 
02786). In Building on 40 years of achievement: Volumes 7 and 2. 
Available from Petroleum Society of the CIM, c/o AMOCO Canada, 
Box 200, Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

The purpose of this paper is to describe experiences from the 
design of two different training programs. The first program was 
developed in an operating oil company, and second in a service 
company. The development of the technical training program sys- 
tem, corporate strategy, technical training management and 
training needs assessment are described. Resources and program 
design are also discussed. Strengths and weakness of each pro- 
gram design are also presented. Conclusions drawn from the study 
indicate that the development of proper technical training programs 
can be used to help an organization meet its objectives. In each 
case, by properly analyzing the jobs to be done and skills required 
to do those jobs, it was possible to design training programs which 
provide effective learning experiences for the participants of those 
programs. Another result of these effective learning experiences is 
that employees provide return on the organization's investment in 
the training through higher productivity. 4 refs. 


12417 (PCCIM-CE-02786-2.vols, pp. 6, Paper 89-40-21) En- 
ergy: The critical (human) resource. Evans, K.R. (Home Oil Co. 
Ltd. (Canada)). Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE—02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
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of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

The level of energy and enthusiam exhibited by every individual 
in the organization has a direct impact on the continuing perfor- 
mance of the company. This paper discusses the performance 
circle which has been developed at Home Oil Co. as a practical 
model to optimize the human resources of a company by increas- 
ing the energy level of the people in the organization. It describes 
the productivity through change, change through committment, 
committment through enjoyment and enjoyment through productiv- 
ity. This performance circle is based on fair psychological factors, 
namely: trust, direction, focus and recognition, which provide the 
means to implement an environment whereby personal productivity 
and corporate performance may be improved through the committ- 
ment to innovative change. 10 refs. 
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Refer also to citation(s) 12482, 12488, 12539, 12562, 12592, 
12595, 15250, 15254, 15255, 15256, 15257 


12418 (CWLS-CE-02859) Transactions of the CWLS [Cana- 
dian Well Logging Society] eleventh formation evaluation 
symposium. Canadian Well Logging Society, Calgary, AB 
(Canada). 1987. vp. (CONF-8709486-: 11. Canadian Well Logging 
Society (CWLS) formation evaluation symposium, Calgary 
(Canada), 8-11 Sep 1987; CE-—02859). Available from Canadian 
Well Logging Society, 640-5th Avenue S.W., Suite 229, Calgary, 
AB, CAN T2P OME. Prices: $50.00 CAN. 

This meeting provided a forum for the discussion of techniques 
and equipment involved in evaluating the petroleum geology, 
petrology and geophysics of hydrocarbon bearing formations. Most 
papers covered well logging techniques or equipment. Separate 
abstracts were prepared for 27 papers. 


12419 (CWLS-CE-02859, pp. 14, Paper AA) Theory and ap- 
plications of an MWD [measurement-while-drilling] neutron 
porosity sensor. Roesier, R.F.; Barnett, W.C.; Paske, W.C. Cana- 
dian Well Logging Society, Calgary, AB (Canada). 1987. 
(CONF-8709486—: 11. Canadian Well Logging Society (CWLS) for- 
mation evaluation symposium, Calgary (Canada), 8-11 Sep 1987; 
CE-02859). In Transactions of the CWLS [Canadian Well Logging 
Society] eleventh formation evaluation symposium. Available from 
Canadian Well Logging Society, 640-5th Avenue S.W., Suite 229, 
Calgary, AB, CAN T2P OME. Prices: $50.00 CAN. 

The benefits arising from the application of neutron porosity sen- 
sor logging along with other measurement-while-drilling techniques 
are discussed. The development of a measurement while drilling 
(MWD) neutron porosity sensor represents an important break- 
through in the application of MWD technology to open-hole 
logging. Although MWD gamma ray and resistivity logs have re- 
placed wireline logs in some offshore platform development drilling, 
these applications have been limited to situations where wireline 
logging was difficult or impossible, or where the petrophysical eval- 
uation was fairly simple and porosity values could be interpolated 
from offset wells. With the addition of an MWD neutron porosity 
measurement, opportunities for replacement of wireline logs are 
greatly expanded. MWD replacement of wireline logs is particularly 
applicable in middle and later stage development wells, and can 
result in substantial savings in both direct logging costs and asso- 
ciated rig time. MWD gamma ray, resistivity, and neutron porosity 
service is also of value in high cost exploration drilling, ensuring 
that basic petrophysical data are obtained from an expensive wild- 
cat even if later hole problems make it impossible to obtain wireline 
logs. 7 refs., 7 figs., 1 tab. 


12420 (CWLS-CE-02859, pp. 12, Paper Z) Results of quick- 
look overlays of electromagnetic propagation logs with high 
resolution porosity logs in western Canada. Joyce, D.G.; Pitts, 
H. Canadian Well Logging Society, Calgary, AB (Canada). 1987. 
(CONF-8709486-: 11. Canadian Well Logging Society (CWLS) for- 
mation evaluation symposium, Calgary (Canada), 8-11 Sep 1987; 
CE-02859). In Transactions of the CWLS [Canadian Well Logging 
Society] eleventh formation evaluation symposium. Available from 
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Canadian Well L Society, 640-5th Avenue S.W., Suite 229, 
Calgary, AB, CAN T2P OM6. Prices: $50.00 CAN. 

The electromagnetic propagation time of a porous formation is 
largely dependent on the fluid type that fills the porosity. The bulk 
density of the same fluid filled porous formation is relatively unaf- 
fected by the fluid type. Comparison of raw electromagnetic 
propagation time with the raw bulk density or any other porosity 
logs can be an effective quicklook technique to highlight hydrocar- 
bon porosity. Gamma logging techniques provide formation bulk 
density and the photoelectric effect. This paper discusses the quick 
look technique of curve overlap to highlight hydrocarbon and water 
zones. The response shows some agreement with residual oil date 
from core. Two examples of its application are given. 7 refs., 7 
figs., 1 tab. 


12421 (CWLS-CE-02859, pp. 18, Paper X) Improved sature- 
tion determination with the EPT in western Canada’s vugular 
dolomitic carbonates. Leitham, R. Canadian Well Logging Soci- 
ety, Calgary, AB (Canada). 1987. (CONF-8709486-: 11. Canadian 
Well Logging Society (CWLS) formation evaluation symposium, 
Calgary (Canada), 8-11 Sep 1987; CE-02859). In Transactions of 
the CWLS [Canadian Well Logging Society] eleventh formation 
evaluation symposium. Available from Canadian Well Logging So- 
ciety, 640-5th Avenue S.W., Suite 229, Calgary, AB, CAN T2P 
OME. Prices: $50.00 CAN. 

Variations in texture, vugular porosity, and the extremely com- 
plex internal geometry of Canada’s dolomitic carbonates pose 
problems for state-of-the-art electric log analysis models. Numer- 
ous laboratory experiments on rock samples indicate that Archie's 
cementation exponent, m, can vary significantly over short inter- 
vals, but because it is impossible to measure this parameter in-situ 
directly, assumed average values are used in water saturation (Sw 
and S,.) calculations. This rigid approximation technique can, how- 
ever, compute grossly erroneous water saturation values. The 
electromagnetic propagation tool (EPT) measurement allows the 
calculation of water saturation near the borehole (Sox) without prior 
knowledge of m. A technique is available using the EPT saturation 
to calculate an m exponent as a continuous record. With this cal- 
culated m value, improved water saturation (Sy) calculations from 
measured log resistivity and porosity is available. Petrophysical 
measurements undertaken on core indicate a relationship between 
vugular porosity-to-total porosity ratio and m, from which vugular 
porosity determination may be possible. 


12422 (CWLS-CE-02859, pp. 16, Paper U) Redesigned core 
gamma spectrometer: a difference that counts. Adam, H.; Free- 
man, D.; Meer, D. Canadian Well Logging Society, Calgary, AB 
(Canada). 1987. (CONF-8709486-: 11. Canadian Well Logging 
Society (CWLS) formation evaluation symposium, Calgary 
(Canada), 8-11 Sep 1987; CE-02859). In Transactions of the 
CWLS [Canadian Well Logging Society] eleventh formation evalua- 
tion symposium. Available from Canadian Well Logging Society, 
640-5th Avenue S.W., Suite 229, Calgary, AB, CAN T2P OM6. 
Prices: $50.00 CAN. 

Historically core gamma spectrometry measurements have suf- 
fered from two main limitations: log rock activity and significant 
background interference. These two problems are related to the 
geometry problem inherent in laboratory measurements of rock ra- 
dioactivity and to low signal tonoise ratios. This paper describes a 
redesigned core gamma system which substancially overcomes the 
geometry problem and improves resolution by: increasing the di- 
mensions of the Nal detector crystal, making it analogous to those 
used in downhole gamma ray tools; incorporating a shield design 
that reduces bsckground noise by 50 percent overall; including a 
multi-channel analyzer designed for optimal measurement of ura- 
nium, thorium, and potassium in low activity rocks and using a 
calibration system which automatically accounts for varying core 
mass. These design improvements give results superior to other 
laboratory systems. The new system is fully automated with an 
IBM-PC operator interface. 14 refs., 10 figs. 


12423 (CWLS-CE-02859, pp. 42, Paper T) The economic 
significance of the hydrodynamic entrapment of petroleum. 
Dahlberg, E.C. Canadian Well Logging Society, Calgary, AB 
(Canada). 1987. (CONF-8709486-: 11. Canadian Well Logging 
Society (CWLS) formation evaluation symposium, Calgary 
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(Canada), 811 Sep 1987; CE-02859). In Transactions of the 
CWLS [Canadian Well Logging Society] eleventh formation evalua- 
tion symposium. Available from Canadian Well Logging Society, 
640-5th Avenue S.W., Suite 229, Calgary, AB, CAN T2P OM6. 
Prices: $50.00 CAN. 

The creation of an economically beneficial hydrocarbon accumu- 
lation requires constructive contributions from the eae and 
the hydrological sides but in differing proportions depending 
the particular type of trap. There are three major types of traps; cae 
structural trap in which hydrocarbon containment is purely a func- 
tion of the configuration of geological members such as faults or 
anticlines; the stratigraphic type in which an oil permeable forma- 
tion forms a reservoir and hydrodynamic traps in which the oil is 
moved into the trap zone by hydrodynamic forces. Hydrocarbon ac- 
cumulations resulting from hydrodynamic conditions tend to be 
larger and more numerous than static accumulations. Certain 
hydrodynamic conditions can enhance the size of a given accumu- 
lation thus increasing the reserves, the productivity and ultimate 
value of the pool. This is economically significant as well. In- 
creased interest among geologists and engineers in the recognition 
analysis and documentation of hydrodynamically related accumula- 
tions of oil and gas is recommended. Such interest in the utilization 
of existing theories, concepts and procedures for predicting and lo- 
cating new pools should produce new and improved ideas which 
can be applied in the search for and discovery of the next genera- 
tion of hydrocarbon deposits in new and perhaps strongly 
hydrodynamic parts of the world. 


12424 (CWLS-CE-02859, pp. 23, Paper Q) Improved den- 
sity log lithology identification using a borehole-com 
photoelectric factor. Moake, G.L. (Welex, Houston, TX (USA)); 
Schultz, W.E. Canadian Well Logging Society, Calgary, 
(Canada). 1987. (CONF-8709486-: 11. Canadian Well Logging 
Society (CWLS) formation evaluation symposium, Calgary 
(Canada), 8-11 Sep 1987; CE-02859). In Transactions of the 
CWLS [Canadian Well Logging Society] eleventh formation evalua- 
tion symposium. Available from Canadian Well Logging Society, 
640-5th Avenue S.W., Suite 229, Calgary, AB, CAN T2P OM6. 
Prices: $50.00 CAN. 

A general discussion is presented explaining why photoelectric 
factor (P.~) measurements have a shallow depth of investigation 
and good vertical resolution. Advantage can be taken of this reso- 
lution by running logs with reduced filtering, which greatly improves 
thin-bed identification in sand/shale and limestone/dolomite se- 
quences. P,. from the short-spaced detector provides a better 
measurement than that from the long spaced detector. This is due 
in part to the better collimation that is possible with the short- 
spaced detector, which reduces the dependence on the borehole 
diameter and mud properties. Also, Pgs is less sensitive to low-P. 
mudcakes and has smaller statistical fluctuations than P,,. Two dif- 
ferent P. compensation techniques were discussed for low-P, 
(non-barite) muds. The first utilizes a spine-and-ribs correction sim- 
ilar to that used with density compensation. However, certain 
inadequacies with this technique prompted development of a better 
one, in which Pgs and P,, are compensated using the density cor- 
rection and mud density. Test block measurements verified that this 
method produces valid corrections for up to one inch of standoff in 
mud-filled holes and up to two inches in gas-filled holes. As an aid 
to log interpretation, the compensated P,s is displayed on logs 
along with the amount of compensation, computed pad standoff, 
and a quality curve. (The compensated P,, is also available, if de- 
sired.) The Pe quality curve is useful in evaluating the effectiveness 
of the P,, correction. As demonstrated in log examples, this cor- 
rection is very helpful in making the proper lithology identification in 
the presence of mudcake or standoff. 4 refs., 13 figs., 1 tab. 


12425 (CWLS-CE-02859, pp. 24, Paper P) Calibration and 
analysis of borehole and formation sensitivities for gamma ray 
spectroscopy measurements with multiple radioactive tracers. 
Gadeken, L.L. (Welex, Houston, TX (USA)); Smith, H.D.; Seifert, 
D.J. Canadian Well Logging Society, Calgary, AB (Canada). 1987. 
(CONF-8709486—-: 11. Canadian Well Logging Society (CWLS) for- 
mation evaluation symposium, Calgary (Canada), 8-11 Sep 1987; 
CE-02859). In Transactions of the CWLS [Canadian Well Logging 
Society] eleventh formation evaluation symposium. Available from 





Canadian Well Logging Society, 640-5th Avenue S.W., Suite 229, 
Calgary, AB, CAN T2P OM6. Prices: $50.00 CAN. 

The technique of monitoring various oil field operations by tag- 
ging materials placed downhole with multiple radioactive tracers 
yields considerably more information than was previously possible 
and makes it possible to improve the quality and effectiveness of 
such procedures. This paper described the calibration experiments 
and analysis results with both large and small compensated spec- 
tral natural gamma logging tools for six different isotopes. These 
experiments determined both formation and borehole gamma ray 
spectral sensitivities for each tracer so that a weighted-least- 
squared algorithm could be implemented. The use of borehole as 
well as formation components in the solution has resulted not only 
in more accurate total concentration measurements for each tracer, 
but also in the determination of the radial location of the tracers. 
Log examples showed that this enhanced capability can be impor- 
tant in the proper evaluation of downhole operations. The Compton 
and photoelectric ratios were evaluated to provide auxiliary informa- 
tion regarding tracer location. The Compton ratio is especially well 
suited in single tracer appiications to determine the average radial 
depth to which the material has been placed. This extension of the 
TracerScan technique gives rise to additional applications for ce- 
menting operations and gravel pack evaluation. The photoelectric 
ratio can be readily used to determine whether the tracer materials 
are located inside or outside the casing. This helps to analyze 
TracerScan logs and to determine the proper borehole and forma- 
tion components to use in the solution. 9 refs., 15 figs., 4 tabs. 


12426 (CWLS-CE-—02859, pp. 17, Paper O) Introduction to 
the high resolution induction tool. Strickland, R. (Gearhart 
Industries, Inc., Fort Worth, TX (USA)); Sinclair, P.; Harber, J.; De- 
Brecht, J. Canadian Well Logging Society, Calgary, AB (Canada). 
1987. (CONF-8709486-: 11. Canadian Well Logging Society 


(CWLS) formation evaluation symposium, Calgary (Canada), 8-11 
Sep 1987; CE—02859). In Transactions of the CWLS [Canadian 
Well Logging Society] eleventh formation evaluation symposium. 


Available from Canadian Well Logging Society, 640-5th Avenue 
S.W., Suite 229, Calgary, AB, CAN T2P OME. Prices: $50.00 CAN. 

A new dual induction logging tool, the High Resolution Induction 
(HRI) tool is described. With this tool beds as thin as two feet can 
be resolved. The inferior vertical resolution of conventional induc- 
tion logs hampers interpretation when combined with other 
measurements at higher resolution. The log analyst may degrade 
sharp responses of other tools to match the poor resolution of the 
induction. This process can mask producable zones. The HRI tool 
provides a high-quality dual induction measurement with a vertical 
resolution comparable to the Dual Laterolog but with a more 
constant geometric factor response. The measurement is fully cor- 
rected for effects of adjacent beds and skin effect. Extensive 
computer modeling has demonstrated the superiority of th HRI, 
over conventional induction logging, and field tests have verified 
the predicted response. The HRI brings the thin-bed response of 
the induction measurement up to the high standards of other log- 
ging services. 


12427 (CWLS-CE-02859, pp. 15, Paper N) Systematic in- 
corporation of geologic data in the log interpretation process 
with applications to lithology analysis. King, D.E.; Quirein, J. 
Canadian Well Logging Society, Calgary, AB (Canada). 1987. 
(CONF-8709486—: 11. Canadian Well Logging Society (CWLS) for- 
mation evaluation symposium, Calgary (Canada), 8-11 Sep 1987; 
CE-02859). In Transactions of the CWLS [Canadian Well Logging 
Society] eleventh formation evaluation symposium. Available from 
Canadian Well Logging Society, 640-5th Avenue S.W., Suite 229, 
Calgary, AB, CAN T2P OM6. Prices: $50.00 CAN. 

Traditionally, geologic data have been used as constraints for log 
interpretation but have not been integrated directly in the proce- 
dures for this interpretation. A multi-step technique has been 
developed that now allows knowledge about local geology to be 
used directly in log interpretation programs. The first step requires 
the creation of a data base of electrofacies. Electrofacies are log 
equivalents of local formations and rock types. These are created 
from formation models, log response parameters and tool response 
equations. This model database of electrofacies provides geologic 
input to log interpretation programs. Each of the electrofacies in 
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the database is assigned to a general lithologic group such as car- 
bonates or evaporites. The database then assigns the most 
probable lithology to each level of the well. Data from these elec- 
trofacies are among inputs to an interpretation program that 
calculates the volume of minerals and fluids at each level of the 
well. In this way local geologic data is used to constrain the com- 
putational models. An example demonstrating the utility of direct 
incorporation of geologic knowledge in the interpretation process is 
presented. 4 refs., 4 figs., 4 tabs. 


12428 (CWLS-CE-02859, pp. 20, Paper M) Application of 
time-series analysis to wireline logs. Kerford, S. J. (ESSO Re- 
sources Canada Ltd. (Canada)); Georgi, D.T. Canadian Well 
Logging Society, Calgary, AB (Canada). 1987. (CONF-8709486-: 
11. Canadian Well Logging Society (CWLS) formation evaluation 
symposium, Calgary (Canada), 8-11 Sep 1987; CE-02859). In 
Transactions of the CWLS [Canadian Well Logging Society] 
eleventh formation evaluation symposium. Available from Cana- 
dian Well Logging Society, 640-5th Avenue S.W., Suite 229, 
Calgary, AB, CAN T2P OME. Prices: $50.00 CAN. 

Time-series analysis can be used to investigate log repeatability 
and to quantitatively determine the vertical resolution of a log. This 
technique involves comparing repeat runs of logs to differentiate be- 
tween coherent signal and incoherent noise. No detailed knowledge 
of the sonde characteristics is required. In this paper, coherence 
and phase measurements are discussed, and two applications of 
these techniques to log analysis are described. Time-series analy- 
sis is used to quantitatively determine the optimum sample interval 
for a density and a neutron tool run at various logging speeds. The 
results indicated the optimal sample interval for particular forma- 
tions. In addition to determining the degree of correlation between 
logs and the vertical resolution of logs, time-series analysis can be 
used to determine the signal-to noise ratio of log data and to quan-_ 
tify the effects of smoothing and deconvolution filters. This 
technique can be applied routinely because the only data required 
are two logging passes (main and repeat). 7 refs., 9 figs. 


12429 (CWLS-CE-02859, pp. 36, Paper K) LOG/MATE AS 
SISTANT: The integration of an expert system in a log analysis 
domain. Pepperdine, L.; Jaques, D.; Edwards, K.; Sutherland, L; 
Einstein, E.E.; Jakemanc, R. Canadian Well Logging Society, Cal- 
gary, AB (Canada). 1987. (CONF-8709486—-: 11. Canadian Well 
Logging Society (CWLS) formation evaluation symposium, Calgary 
(Canada), 8-11 Sep 1987; CE-02859). In Transactions of the 
CWLS [Canadian Well Logging Society] eleventh formation evalua- 
tion symposium. Available from Canadian Well Logging Society, 
640-5th Avenue S.W., Suite 229, Calgary, AB, CAN T2P OM6. 
Prices: $50.00 CAN. 

This paper details the interactive use of an expert system for log 
analysis. The system LOG/MATE ASSISTANT is based on a fourth 
generation log analysis package LOG/MATE ESP. Each of the six 
functions of LOG/MATE ASSISTANT; database, algorithm proces- 
sor, interactive graphics, report generator, data communications, 
and inference engine (expert system) are described in general. The 
results of the use of each function are also detailed. The database 
is an entity set relational database that allows the user to interac- 
tively define a database. Structured query language is currently 
partially implemented. The basic element of mathematical process- 
ing is the algorithm. A series of algorithms is selected by the user 
or by the expert system, and processed in sequence. Tabular and 
text reports can be generated A number of standard reports are in- 
cluded. Data communication with remote computers is available. 
The expert system takes into account the following information in 
evaluating a partricular well, well log data, hole condition, lithology, 
trace elements and formation fluids. This system in intended to be 
useful to both novice and expert. 2 refs., 8 figs., 5 tabs. 


12430 (CWLS-CE-02859, pp. 29, Paper L) The six arm dip- 
meter: A new tool for detalled reservoir description. Goetz, J.F 
(Gearhart Industries Inc., London (UK)). Canadian Well Logging 
Society, Calgary, AB (Canada). 1987. (CONF-8709486-: 11. 
Canadian Well Logging Society (CWLS) formation evaluation sym- 
posium, Calgary (Canada), 8-11 Sep 1987; CE-02859). In 
Transactions of the CWLS [Canadian Well Logging Society] 
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eleventh formation evaluation symposium. Available from Cana- 
dian Well Logging Society, 640-5th Avenue S.W., Suite (229, 
Calgary, AB, CAN T2P OM6. Prices: $50.00 CAN. 

All wireline logs have some value in the geological description of 
a reservoir unit. Dipmeters, because of their sharp vertical resolu- 
tion and the ability to compare different sides of the hole are 
particularly useful but underutilized devices for the description of 
stratigraphic layering. A new generation of dipmeter tools, employ- 
ing six electrodes on independently articulated arms, has recently 
been introduced in a number of countries. Tool models measuring 
resistivity in both water based and oil based mud are available and 
an acoustic version is being developed. The six arm dipmeter's lat- 
eral sampling density opens a new perspective in dip description in 
that bedding surfaces can be examined around the periphery of 
the borehole. Dips derived from 120 © sectors of the borehole wall 
describe non planar surfaces and provide the geologist with a tool 
for identifying and distinguishing between tangential, festoon, and 
planar cross-bedding, and other sedimentary structures. This infor- 
mation, along with the raw data curves, are important inputs into 
the complete description of a reservoir unit, including depositional 
environment and reservoir geometry. A number of examples of dif- 
ferent depositional types are presented. 9 refs., 19 figs. 


(CWLS-CE-02859, pp. 18, Paper J) A new 
microcomputer-based spectral gamme-ray core logging 
system. Bays, A. R.; Kow, K. Canadian Well Logging Society, Cal- 
gary, AB (Canada). 1987. (CONF-8709486—-: 11. Canadian Well 
Logging Society (CWLS) formation evaluation symposium, Calgary 
(Canada), 8-11 Sep 1987; CE-02859). In Transactions of the 
CWLS [Canadian Well Logging Society] eleventh formation evalua- 
tion symposium. Available from Canadian Well Logging Society, 
640-5th Avenue S.W., Suite 229, Calgary, AB, CAN T2P OM6. 
Prices: $50.00 CAN. 

Because of the very low count rates associated with gamma-ray 
core logging, core gamma data generally exhibit a considerable 
amount of statistical variation. With older analogue recording equip- 
ment, long time-constants were used to minimize the statistical 
variation in count rate; however the adoption of a long time- 
constant requires that the logging speed be chosen to suit the 
required spatial resolution. With the digital recording technique 
used in this new core logging system, the time-constant is kept to 
a minimum and statistical variation reduced by subsequent filtering 
of the raw data. The new logging system is based on a personal 
computer which controls all aspects of the core logging. Once the 
data have been acquired and stored on floppy disk, they can be in- 
teractively filtered using proprietary algorithms and displayed on a 
pen-plotter. Filter parameters may be quickly adjusted by the oper- 
ator to allow the final log to be optimally matched with open hole 
data or to enhance or suppress particular features. Examples are 
presented to illustrate the effect of the digital filtering process on a 
variety core logs from Alberta formations. 3 refs., 7 figs. 


12432 


(CWLS-CE-02859, pp. 31, Paper |) Optimizing your 
reservoir managment dollar in the Pembina Cardium Pool: im- 
proved reservoir data acquisition. Collins, H.N. (Petroleum 
Recovery Inst., Calgary, AB (Canada)); Krause, F.F. Canadian 
Well Logging Society, Calgary, AB (Canada). 1987. (CONF- 
8709486—: 11. Canadian Well Logging Society (CWLS) formation 


evaluation symposium, Calgary (Canada), 8-11 Sep 1987; CE- 
02859). In Transactions of the CWLS [Canadian Well Logging 
Society] eleventh formation evaluation symposium. Available from 
Canadian Well Logging Society, 640-5th Avenue S.W., Suite 229, 
Calgary, AB, CAN T2P OM6. Prices: $50.00 CAN. 

The Pembena Cardium oil field contained, at the time of its 
discovery in 1953 the largest light oil-in-place reserve of any Cana- 
dian pool. Under existing production mechanisms it will contain the 
largest oil-in-place on abandonment. This paper focuses on readily 
available tools and analyses which can be utilized today in the 
Pembina Cardium Pool for a better understanding of the current 
waterfloods and improved planning for future enhanced oil recovery 
(EOR). It is shown how coring using the sponge core barrel can 
provide valuable information related to residual oil saturations, oil- 
water relative permeabilities and crude oil properties and better 
define areal variations which are observed. The use of oriented 
coring can determine the orientation of fractures, either natural or 
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induced, to improve the reservoir models. An example is presented 
of using wireline pressure measurements on a newly drilled well to 
validate the layering and transmissibilities used in a reservoir 
model. Encouragement is given that modern logging suites can be 
used to identify facies to improve geological models in the absence 
of core. All of these innovations are available at the time of coring 
and logging in-fill wells. In field production operations it may be 
possible to get valuable information on waterflood performance by 
conducting simple field tests in conjunction with attention to fluid 
sampling and brine analysis. To initiate these practices requires 
that a new approach be developed whereby currently producing 
wells are evaluated with the goal of increasing long-term income 
and whereby production field personnel understand the needs of 
reservoir engineers and are involved in supporting these activities. 
20 refs., 13 figs., 4 tabs. 


12433 (CWLS-CE-02859, pp. 18, Paper H) Field log exam- 
ples of the dual burst TDT tool. Rogers, L.T.; Schimkouritsch, 
E.B.; Watson, J.T. Canadian Well Logging Society, Calgary, AB 
(Canada). 1987. (CONF-8709486-: 11. Canadian Well Logging 
Society (CWLS) formation evaluation symposium, Calgary 
(Canada), 8-11 Sep 1987; CE-02859). In Transactions of the 
CWLS [Canadian Well Logging Society] eleventh formation evalua- 
tion symposium. Available from Canadian Well Logging Society, 
640-5th Avenue S.W., Suite 229, Calgary, AB, CAN T2P OM6. 
Prices: $50.00 CAN. 

Pulsed nutron capture (PNC) tools and thermal decay time (TDT) 
tools were introduced to the industry in the late sixties. These tools 
emit neutron pulses. Returning gamma rays are measured with re- 
spect to time which yields a measured value for sigma. Formation 
sigma yields information about the composition of fluids nearby 
reservoir rock. Measured sigma for these tools did not correspond 
to true formation sigma because of the masking effect of the bore 
hole and the fluids it contains, and the diffusion of neutrons away 
from an area of high neutron population to one of lower population. 
Connection charts are available which correct the measurements 
made by a specific tool to a true formation sigma when the bore- 
hole environment is known. This paper describes, with examples, 
the work of a new tool, the Dual Burst TDT. This tool has been de- 
signed to measure true formation sigma. The tool uses a neutron 
generator to emit 14 MEV neutron pulses. Returning gamma rays 
are measured with respect to time which yields a measured value 
for sigma. A dual burst is employed to optimize the conditions for 
measuring the borehole and finally, the formation sigma. The short 
burst, 20 microseconds in length, is selected to give the best signal 
ratio for the borehole sigma. The second burst 150 microseconds 
in length, allows a sufficient number of thermal neutrons to be 
formed to enhance the statistics of the formation sigma. Both a 
welisite computation and a delayed time analysis of the count rate 
data is available to provide the log analysis with a formation sigma 
that is unaffected by borehole contamination and diffusion effects. 


12434 (CWLS-CE-02859, pp. 21, Paper G) FR; determination 
from digital induction conductivity measurements. Elkington, 
P.A.S. (BPB Instruments Ltd., East Leake, Loughborough, Leices- 
tershire (England)); Patel, H.K. Canadian Well Logging Society, 
Calgary, AB (Canada). 1987. (CONF-8709486—: 11. Canadian Well 
Logging Society (CWLS) formation evaluation symposium, Calgary 
(Canada), 8-11 Sep 1987; CE-—02859). In Transactions of the 
CWLS [Canadian Well Logging Society] eleventh formation evalua- 
tion symposium. Available from Canadian Well Logging Society, 
640-5th Avenue S.W., Suite 229, Calgary, AB, CAN T2P OM6. 
Prices: $50.00 CAN. 

This paper considers two recent advances in the art of induction 
logging, namely the measurement of the out of phase signal (Vx) 
and the direct determination of non invaded zone resistivity (R:) 
from conductivity data. To a first order it can be shown that V, con- 
tains amplitude and spatial information lost by the in phase recovery 
voltage (V,) signal to skin effect. Adding it back to V,; increases the 
effective depth of penetration, and renders the logs amenable to 
deconvolution using linear filters. V; has also enhanced R; inter- 
pretations. These are normally from two conductivities plus a 
resistivity, but in highly resistive drilling fluids the electrode devices 
run in combination with induction tools will not function. In conse- 
quence, the standard tornado chart cannot be used. Here the use 





of three independent conductivity measurements are considered for 
the derivation of Ri, flushed zone resistivity, and invasion diameter. 
In particular the conductivity only tornado chart is introduced as a 
graphical solution to the algorithm. 4 refs., 18 figs. 


12435 (CWLS-CE-02859, pp. 17, Paper F) Methods of call- 
brating and computing Pe [photoelectric jon cross 
section] and for a Ithodensity tool. Mathis, 
G.L. (Gearhart Fort Worth Development Lab., Fort Worth, TX 
(USA)). Canadian Well Logging Society, Calgary, AB (Canada). 
1987. (CONF-8709486—-: 11. Canadian Well Logging Society 
(CWLS) formation evaluation symposium, Calgary (Canada), 8-11 
Sep 1987; CE-02859). In Transactions of the CWLS [Canadian 
Well Logging Society] eleventh formation evaluation symposium. 
Available from Canadian Well Logging Society, 640-5th Avenue 
S.W., Suite 229, Calgary, AB, CAN T2P OM6. Prices: $50.00 CAN. 

The application of spectral techniques to the determination of 
density and photoelectric absorption cross section (Pe) allow for 
more sophisticated and accurate approaches to the calibration and 
calculation of those quantities. The methods of computing Pe and 
density from the spectral information supplied by the specral litho- 
density (SLD) tool are described. The measurement of apparent 
density is influenced by formation Pe. The algorithm for computing 
density corrects for the influence of formation Pe by using count 
rates from both the Lith and Compton windows. The measurement 
of Pe is nonlinear with respect to the ratio of the Lith window 
counts to Compton window counts and is influenced by formation 
density. For this reason tool response is best described by a non- 
linear calibration curve for the Pe values. An algorithm resulting 
from theoretical modelling is used to correct for the influence of 
density on Pe. 8 figs., 2 tabs. 


12436 (CWLS-CE-02859, pp. 9, Paper E) Evaluating the 
contributions of fractures to reservoir pertormance. Lamb, C.; 
Haig, P. Canadian Well Logging Society, Calgary, AB (Canada). 
1987. (CONF-8709486—-: 11. Canadian Well Logging Society 
(CWLS) formation evaluation symposium, Calgary (Canada), 8-11 
Sep 1987; CE-02859). In Transactions of the CWLS [Canadian 
Well Logging Society] eleventh formation evaluation symposium. 
Available from Canadian Well Logging Society, 640-5th Avenue 
S.W., Suite 229, Calgary, AB, CAN T2P OME. Prices: $50.00 CAN. 

This paper examines core evaluation techniques which may be 
used to assess natural fracture systems. Correlation of the results 
of detailed core/fracture analysis with wireline logs, allows logs to 
be interpreted with greater confidence. The various stages of reser- 
voir evaluation are described and related to fractures and fracture 
sets. These techniques are illustrated by examples from the Keg 
River, Charlie Lake, and Second White Speckled Shale Forma- 
tions. They enable evaluation of fractures within a reservoir. When 
fractures are mineralized and closed, they will act as permeability 
barriers. When fractures are open, they will contribute to reservoir 
performance in one of the following three ways: provide porosity 
and permeability; provide permeability where there is existing ma- 
trix porosity; and enhance permeability where the matrix would 
provide porosity and permeabiltiy on its own. This detailed geologi- 
cal analysis provides the basis for understanding of ground truthing 
logs from the same wells and/or fields. Due to the complexity of 
fractured reservoirs, and the various types of fractures which can 
occur in them, it is important to understand what the logs are mea- 
suring. 3 refs., 4 figs. 


12437 (CWLS-CE-02859, pp. 14, Paper D) A fundamental 
approach to dipmeter analysis. Enderlin, M.B. (Gearhart Indus- 
tries, Inc., Fort Worth, TX (USA)); Hansen, D.K.T. Canadian Well 
Logging Society, Calgary, AB (Canada). 1987. (CONF-8709486-: 
11. Canadian Well Logging Society (CWLS) formation evaluation 
symposium, Calgary (Canada), 8-11 Sep 1987; CE-02859). In 
Transactions of the CWLS [Canadian Well Logging Society] 
eleventh formation evaluation symposium. Available from Cana- 
dian Well Logging Society, 640-5th Avenue S.W., Suite 229, 
Calgary, AB, CAN T2P OM6. Prices: $50.00 CAN. 

Historically. in dipmeter analysis, depositional patterns are delin- 
eated for environmental, structural, and stratigraphic interpretations. 
The method proposed in this paper is a fundamental approach 
using raw data measurements from dipmeter sonde to help the ge- 
ologist describe subsurface structures on a stratigraphic scale. 
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Raw data are available at the well site, require no post-processing, 
are cost effective, easy to use, require only a basic understanding 
fo sedimentary features and facies, and can be combined with 
computed results. A case study illustrates the reconstruction of 
sedimentary features from a raw data log recorded by a six-arm 
dipmeter. The dipmeter is a wireline tool with a series of evenly 
spaced, focused electrodes applied to the circumference of the 
borehole wall. The raw data are presented as curves representing 
the electrode response and tool orientation. A table is assembled 
which identifies the features distinguished by the proposed method 
as a function of borehole diameter. 13 refs., 3 figs., 1 tab. 


12438 (CWLS-CE-02859, pp. 11, Paper C) Reservoir de- 


scription = formation properties based on integrated well 


log . Noblett, B.R. (Atlas Wireline Services, 
Western Atlas yee ow Inc., Dallas, TX (USA)); Losacano, J.A.; 
Monsen, R.M.; Fertl, W.H. Canadian Well Logging Society, Cal- 
gary, AB (Canada). 1987. (CONF-8709486-: 11. Canadian Well 
Logging Society (CWLS) formation evaluation symposium, Calgary 
(Canada), 8-11 Sep 1987; CE-02859). In Transactions of the 
CWLS [Canadian Well Logging Society] eleventh formation evalua- 
tion symposium. Available from Canadian Well Logging Society, 
640-5th Avenue S.W., Suite 229, Calgary, AB, CAN T2P OM6. 
Prices: $50.00 CAN. 

Optimization of log-derived reservoir description and formation 
characterization is facilitated by integrating standard and novel log 
analysis techniques into one presentation. A summary of key pa- 
rameters in clastic reservoir rocks is provided. Based on resistivity, 
porosity, natural gamma ray spectral data, borehoid-compensated 
full-wave acoustic recording, and circumferential acoustic logging 
data, a detailed reservoir description is presented, including sus- 
ceptibility to formation damage, prediction of breakdown pressures, 
and fracture migration patterns. This synergistic approach is dis- 
cussed in detail and illustrated by field studies of lower Cretaceous 
shaly, low-porosity, low permeability, gas-bearing sandstones. 


12439 (CWLS-CE-02859, pp. 21, Paper B) A new approach 
to log analysis involving simultaneous optimization of un- 
knowns and zoned parameters. Gysen, M. (CETIS, Paris 
(France)); Mayer, C.; Hashmy, K.H. Canadian Well Logging Soci- 
ety, Calgary, AB (Canada). 1987. (CONF-8709486—: 11. Canadian 
Well Logging Society (CWLS) formation evaluation symposium, 
Calgary (Canada), 8-11 Sep 1987; CE-02859). In Transactions of 
the CWLS [Canadian Well Logging Society] eleventh formation 
evaluation symposium. Available from Canadian Well Logging So- 
ciety, 640-5th Avenue S.W., Suite 229, Calgary, AB, CAN T2P 
OME. Prices: $50.00 CAN. 

A multidimensional crossplot approach to log analysis is pre- 
sented. Based on the optimization technique, this algorithm is 
capable of solving for the unknowns (clay and mineral matrix 
values, cementation factor, etc.). While the solution is greatly facili- 
tated by the availability of core data or presence of calibration 
zones, the algorithm will also work in their absence. This has been 
accomplished by means of a special class of constraints termed 
compaction constraints. In addition, several other methods used to 
reduce underdetermination in the absence of core data are also 
described. Examples of log analysis performed with this approach 
are presented, highlighting the advantages of using such a 
technique. Quality control, based on comparison of actual and re- 
constructed logs, is also stressed. The log analysis algorithm is 
provided in an appendix. 13 refs., 7 figs. 


12440 (CWLS-CE-02859, pp. 26, Paper Y) Fracture identifi- 
cation techniques in les. Dennis, B.; Standen, E. 
Canadian Well Logging Society, Calgary, AB (Canada). 1987. 
(CONF-8709486-: 11. Canadian Well Logging Society (CWLS) for- 
mation evaluation symposium, Calgary (Canada), 8-11 Sep 1987; 
CE-02859). In Transactions of the CWLS [Canadian Well Logging 
Society] eleventh formation evaluation symposium. Available from 
Capcedian Well Logging Society, 640-5th Avenue S.W., Suite 229, 
Calgary, AB, CAN T2P OME. Prices: $50.00 CAN. 

In low porosity, tight formations, natural fractures are the primary 
source of permeability which affect both production and injection. 
The open fractures are not reservoir by themselves and do not 
contribute much to porosity but they provide an increased drainage 
network to any porosity. They may also connect the wellbore to 
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zones of better reservoir characteristics. To optimize production in 
naturally fractured carbonates, it is important to locate and de- 
scribe these fractures in situ. A combination of log measurements, 
core data and production surveys can be employed to locate and 
orient the fractures and assess their overall contribution to reser- 
voir performance in fractured formations. These log techniques 
include the imaging of the wellbore with the Formation MicroScan- 
ner log (FMS) and the Borehole Televiewer (BHTV). This paper is 
a discussion on wellbore imaging with the Formation MicroScanner 
(FMS) and Borehole Televiewer (BHTV). Fracture identification and 
orientation is possibie using the images from the FMS log and the 
BHTV in vuggy carbonates. Of the two tools the FMS is reliable 
over a wider range of borehole conditions and gives a more de- 
tailed image. The BHTV, however, tends to highlight the dominant 
fracture set when compared to core and gives 360 degree bore- 
hole coverage for the image. The FMS data is also useful in 
identifying intergranular and vuggy porosity and, using a conductiv- 
ity cut-off, can give an estimate of vug size and shape. The digital 
sonic tool pseudo-permeability using Stonely wave attention data, 
gives a good correlation to flowmeter profiles for the producing 
wells studied. 13 refs., 24 figs. 


12441 (DOE/BC/14250-2) Research on improved and 
enhanced oll recovery in Illinois through reservoir character 
zation: Technical progress report, September 28—-December 
28, 1989. Oltz, D.F. (Illinois Dept. of Energy and Natural Re- 
sources, Springfield, IL (USA). Geological Survey). Illinois Dept. of 
Energy and Natural Resources, Springfield, IL (USA). 1989. 21p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
89BC 14250. Order Number DE90006233. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This project will provide information that can be used to maxi- 
mize hydrocarbon production, minimize formation damage and 
stimulate new production in Illinois. Twelve project tasks are de- 
signed to examine in detail the subsurface oil reservoirs of Illinois, 
thereby increasing knowledge of reservoir components and behav- 
ior. These studies are instrumental in developing methodologies to 
potentially increase the amount of recovered oil. Information to be 
provided includes assessment of hydrocarbon resources including 
an estimate of unrecovered mobile oil, characterization of hydrocar- 
bon reservoirs, and the description of methods that will improve 
hydrocarbon extractive technology. Methods of analysis of reservoir 
complexities include subsurface mapping using logs, core analy- 
ses, clay identification, petrographic thin sections, and predictive 
computer modeling. 4 figs. 


12442 (DOE/BC/14425-T2) Establishment of an oll and gas 
database for increased recovery and characterization of oll 
and gas carbonate reservoir heterogeneity: Reporting period: 
October 1, 1989-December 31, 1989. Mancini, E.A. Geological 
Survey, Tuscaloosa, AL (USA). [1989]. 7p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-89BC14425. Order Num- 
ber DE90005320. Available from NTIS, PC AO2/MF A01 - OSTI; 
GPO Dep. 

The objective of this project is to augment the National Reservoir 
Database (TORIS database) and to increase our understanding of 
geologic heterogeneities that affect the recoveries of oi! and gas 
from carbonate reservoirs in the State of Alabama and to identify 
those resources that are producible at moderate cost. This objec- 
tive will be achieved through detailed geological, geostatistical, and 
engineering characterization of typical Jurassic Smackover Forma- 
tion hydrocarbon reservoirs in selected productive fields in the 
State of Alabama. These studies will be utilized to develop and test 
mathematical models for prediction of the effects of reservoirs het- 
erogeneities. 


12443 (DOE/EIA-0370(89)) Oll and Gas Field Code Master 
List, 1989. USDOE Energy Information Administration, Washing- 
ton, DC (USA). Office of Oil and Gas. 28 Dec 1989. 679p. 
Sponsored by U.S. DOE Management & Administration. Order 
Number DE90005313. Available from NTIS, PC A99/MF A01 - 
GPO - OSTI; GPO Dep. 

This is the eighth annual edition of the Energy Information Ad- 
ministration’s (EIA) Oil and Gas Field Code Master List. It reflects 
data collected through October 1989 and provides standardized 
fied name spellings and codes for all identified oil and/or gas fields 
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in the United States. EIA has assigned a unique six-digit field code 
to each field name. A listing of all these field names and the States 
in which they occur, ordered by field code, is presented in the Field 
Code index. The number of entries in the Field Code Index, 
49,354, represents the number of field names that have been rec- 
ognized by State naming authorities. Of these 43,325 are currently 
considered official, while 6,029 are no longer valid an have been 
designated as “alias” name by EIA. In addition, this report contains 
an Invalid Field Record List of 179 records that have been re- 
moved from the Field Code Master List since last year’s report. 9 
figs., 4 tabs. 


12444 (DOE/FE-0147-Rev.2) Drawdown and distribution 
management manual for the strategic petroleum reserve: Revi- 
sion 2. USDOE Assistant Secretary for Fossil Energy, Washington, 
DC (USA). Oct 1989. 39p. Sponsored by U.S. DOE Fossil Energy. 
Order Number DE90005616. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

The DDMM provides a comprehensive guide to the planning, 
preparation, and operational processes associated with an SPR 
system response to an energy emergency. Although parts of the 
process may be unique to a particular situation, the manual de- 
scribes the end-to-end continuity of the response by including 
those activities that would be common to most situations. The 
DDMM is intended to comply with the overall response procedures 
of the DOE’s Energy Emergency Management System (EEMS) un- 
der the responsibility of the Assistant Secretary for International 
Affairs and Energy Emergencies (AS/IE). The EEMS, developed 
pursuant to DOE Order 5500.8, “Energy Emergency Planning and 
Management,” of July 5, 1989, constitutes the DOE's decisionmak- 
ing process for responding to an energy emergency. The system 
concept is described in a draft “Energy Emergency Management 
Plan,” dated April 1987. 3 figs. 


12445 (DOE/FE-0156-Vol.2) Report to the Congress on 
alternative financing methods for the Strategic Petroleum Re- 
serve: Volume 2, Preliminary draft solicitations on oll and 
facilities leasing. USDOE, Washington, DC (USA). 1 Feb 1990. 
513p. Sponsored by U.S. DOE Fossil Energy. Order Number 
DE90005762. Available from NTIS, PC A22/MF A011 - OSTI. 

This preliminary written solicitation for the leasing of oil for the 
Strategic Petroleum Reserve was prepared by the Department of 
Energy in order to comply with Public Law No. 101-46, which 
requires in Section 2(a)(5) that the Secretary of Energy shall: pro- 
duce [and submit to Congress by February 1, 1990] preliminary 
written solicitations for proposed alternative financial arrangements 
(including long-term leasing of crude oil and storage facilities) to 
assist in filling the Strategic Petroleum Reserve to one billion bar- 
rels. The Department's understanding of the Congressional intent 
is that leasing solicitations should be produced and submitted to 
Congress, regardiess whether the Secretary “proposes” to pursue 
such arrangement. The preparation and submission of this prelimi- 
nary solicitation should not be considered to be, solicitation 
provisions that necessarily would be issued in the event that a de- 
cision was made to pursue a leasing arrangement. 


12446 (GS-89-1D, pp. 35-47) Association of enhanced hy- 
drocarbon generation and crustal structure in the Canadian 
Williston Basin. Osadetz, K.G. (inst. of Sedimentary and 
Petroleum Geology, Calgary, AB (Canada)); Snowdon, L.R.; Sta- 
siuk, L.D. Geological Survey of Canada, Ottawa, ON (Canada). 
1989. (MICROLOG-89-04635). In Current research, part D. Interior 
plains and Arctic Canada. Available from PC Canadian Govern- 
ment Publishing Centre, Supply and Services Canada, Ottawa, 
ON, CAN K1A 0S9; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC N/C; MF $10 CAN. 

The fundamental control on the hydrocarbon resource potential 
of pre-Upper Devonian hydrocarbon plays in the Canadian Williston 
Basin is a long-lived crustal structure, the hinge of which lies along 
the 103rd meridian of longitude, and the present structural expres- 
sion of which is the Nesson Anticline. The ancestral structural 
feature was much larger and broader, and differential subsidence 
through the early Paleozoic served to either localize or exclude the 
deposition of potential petroleum source rocks from its hinge. The 
structure is coincident with a distinctive physical domain in the 





basement crust that is characterized by electrical conductivity 
anomalies and elevated heat flows. The elevated heat flows have 
enhanced the generation of hydrocarbons in strata that were not 
sufficiently buried to generate hydrocarbons on a regional scale in 
a normal geothermal environment. For the Upper Ordovician oil 
source system, the activity of the arch served to exclude rich 
source rocks from the locus of elevated thermal maturities. The re- 
sult is a tremendous potential hydrocarbon resource that is largely 
immature. 26 refs., 3 figs., 5 tabs. 


12447 (GS-89-1D, pp. 25-33) Regional geology and hydro- 
carbon occurences in the Wabamun Group, west-central 
Alberta. Majid, A.H. (inst. of Sedimentary and Petroleum Geology, 
Calgary, AB (Canada)). Geological Survey of Canada, Ottawa, ON 
(Canada). 1989. (MICROLOG-89-04635). In Current research, part 
D. Interior plains and Arctic Canada. Available from PC Canadian 
Government Publishing Centre, Supply and Services Canada, Ot- 
tawa, ON, CAN K1A 0S9; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC N/C; MF $10 CAN. 

There are two distinct Wabamun play types in the Peace River 
Arch area. The first, typified by the Normandville and Beaton fields, 
occurs where a porous limestone of stromatoporoid boundstone 
and peloidal grainstone facies with primary and secondary porosity 
serves as the reservoir. Based on examination of cuttings and 
cores, similar boundstone and grainstone facies are defined in 
other parts of the Peace River Arch. The second play type is typi- 
fied by the Tangent and Eaglesham fields, where dolomite with 
intercrystalline and fracture porosity serves as the reservoir. 
Dolomitization occurred as a late-stage burial process and is facies 
independent; it apparently progressed from the base of the Waba- 
mun upward. Mapping the known major northestern and 
northwestern Wabamun fault trends has not served as a preductive 
tool for dolomitization trends. Several areas are highlighted where 
thick dolomite occurs. The preliminary results of this study, which 
is part of a pilot assessment project on Devonian sour gas 
currently underway, show a significant potential for oil and gas dis- 
coveries in the Wabamun Group. 15 refs., 9 figs. 


12448 (IE-MOEI-86/0102, pp. 37-40) Oll and gas explo- 
ration. Ministry of Energy and Infrastructure, Jerusalem (israel). 
1986. In Energy ’86. Energy in Israel: data, activities, policies and 
programs. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The fall in world oil prices has reduced the interest in investing in 
oil prospecting in Israel, and in 1986 only 18 permits were in force, 
compared with 48 in 1985. Seismic studies included the shooting 
of 700 km of seismic lines in 1985. Israeli oil production totalled 
66,000 barrels in 1985 and 53,000 barrels in part of 1986. Natural 
gas production in the same periods was 1.9 billion and 950 million 
cubic feet. (MR) 1 map 


12449 (IE-MOEI-ESRA-86/0001, pp. 8) Computerized model 
to determine the thermal history of sedimentary facies in con- 
nection with petroleum prospecting. Eyal, M. (Ben-Gurion Univ. 
of the Negev, Beersheva, (Iisrael)); Conn, B.; Feinstein, S. Ministry 
of Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1986. (In Hebrew). In /Earth Science 
Research Administration] annual summary of research projects, 
1985. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 
Order with complete bibliographic information; Abstract only. 
The previous model used for determining the thermal history of 
sedimentary facies was based on extent of carburization as a sole 
indicator of the thermal history, and on calculation in the LOPATIN 
system. In order to improve its reliability several modifications have 
been made, as follows: (1) addition of calculation methods to the 
LOPATIN method, (2) preparation of a data base that can be used 
for (1), (3) translation from HPL to more common computer lan- 
guages so other computers can be used as well, (4) development 


of an appropriate graphic program. (EHN) 


12450 (MOEI-ES—10-88) [Earth Science Research Adminis- 
tration] Annual research projects summary, 1987. Ministry of 
Energy and Infrastructure, Jerusalem (israel). Earth Science Re- 
search Administration. May 1988. 137p. (In Hebrew and English). 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 
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This annual summary research projects of the Israel Ministry of 
Energy and Infrastructure’s Earth Science Research Administration 
contains summaries of about 100 projects. Separate abstracts 
have been prepared of those relevant to petroleum exploration, 
mineral extraction and marine and atmospheric environmental mat- 
ters. (RP) 4 figs., 2 tabs., 6 maps, 348 refs. 


12451 (MOEI-ES—10-88, pp. 85-88) Operations of the Insti- 
tute for Petroleum Research and geophysical 
researches and the Earthquake Follow-up Unit. Ministry of 
Energy and infrastructure, Jerusalem (israel). Earth Science Re- 
search Administration. May 1988. (In Hebrew). In [Earth Science 
Research Administration] Annual research projects summary, 1987. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Seismic surveys covered 330 km of sounding lines in connection 
with petroleum explorations and 47 km in connection with water 
exploration. The data processing unit processed about 26,000 files 
of seismic data. The mapping and data unit prepared hundreds of 
maps, sections and other data collections. The computer unit pro- 
vided computing services. It provided programming services in 
support of mapping operations, including the development of soft- 
ware for the electrostatic plotter which was acquired at the end of 
the previous year. The unit also provided advice on data process- 
ing and conversion. Geophysical research included processing and 
interpretation of seismic data, paleomagnetic surveying, evaluation 
of electromagnetic methods of attacking geological problems, and 
updating and interpreting gravimetric and magnetic data. (RP) 


12452 (MOEI-ES—10-88, pp. 127-130) Petroleum Unit. Min- 
istry of Energy and Infrastructure, Jerusalem (Israel). Earth Science 
Research Administration. May 1988. (in Hebrew). in [Earth Science 
Research Administration] Annual research projects summary, 1987. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The two functions of the Petroleum Unit of the Ministry of Energy 
and Infrastructure’s Earth Science Research Administration com- 
prise consultation and inspection. The consultation function 
includes the provision of advice to all the various arms of the Min- 
istry in connection with all matters touching on petroleum 
prospecting in Israel. The inspection and follow-up function is con- 
cerned with ensuring the observance of all aspects of the laws 
concerning petroleum. The Unit maintains an archive containing all 
the reports on petroleum exploration which have been issued in Is- 
rael from its beginning to the present day. The Ministry's policy is 
to gather all the accumulated information in a "Geophysics Data 
Base”. During the year, the Unit dealt with 38 requests concerning 
various aspects of petroleum exploitation rights. During the period, 
five new licenses were awarded. (RP) 1 map 


12453 (MOEI-ESRA—1-87, pp. 55) Gravimetric survey in the 
Kalkilyah region. Zvi, Y. (Petroleum Research & Geophysics Inst., 
Holon, (israel)). Ministry of Energy and Infrastructure, Jerusalem 
(israel). Earth Science Research Administration. Jun 1987. (in He- 
brew). In [Earth Science Research Administration] annual summary 
of research projects, 1986. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Abstract only. 

Gravity measurements were made at about 400 points at a den- 
sity of about 2 per km?, as part of a continuing survey. The area 
was chosen because petroleum exploration is proceeding there. 
(MR) 


12454 (OCS/MMS-89-0043) OCS National Compendium: 
Outer Continental Shelf oil and gas information througn 
ber 1988. Gould, G.J. Minerals Management Service, Vi- 
enna, VA (USA). OCS Information Program. Jun 1989. 131p. 
red by U.S. Department of the Interior. Available from 
OSTI; US Dept. of Interior, Minerals Management Service, MS642, 
3810 Elden Street, Herndon, VA 22070. 

This is the second National Compendium produced under the 
auspices of OCSIP. It parallels, to some extent, the organization of 
the OCSIP’s regional summary reports and updates. Chapter 1 de- 
scribes the geology and discusses the petroleum potential for each 
of the OCS planning areas. Chapter 2 focuses on the leasing pro- 
cess and summarizes each of the previous 5-Year OCS Oil and 
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Gas Leasing Programs, it also discusses the present 5-Year OCS 
Oil and Gas Leasing Program. Chapter 3 addresses the postlease 
activities on the OCS as they relate to exploration, development, 
and production. Chapter 4 includes information concerning offshore 
transportation and provides a summary of the onshore facilities that 
support offshore oil and gas operations. Chapter 5 presents infor- 
mation on special topics that relate to the OCS Oil and Gas 
Program. This report also contains two appendixes. Appendix A is 
a list of geologic reports available from MMS. Appendex B is a 
bibliography of OCSIP publications and other relevant MMS docu- 
ments. 58 figs., 34 tabs. 


12455 (OCS/MMS-839-0079) Gulf of Mexico update: May 
1988—July 1989: Outer Continental Shelf oll and gas activities. 
Gould, G.J. Minerals Management Service, Vienna, VA (USA). 
OCS information Program. [1989]. 51p. Sponsored by U.S. Depart- 
ment of the Interior. Available from OSTi; OCS Information 
Program, Office of Offshore Information and Publications, Minerals 
Management Service, Mail Stop 642, 381 Elden Street, Herndon, 
VA 22070-4817. 

This Update discusses offshore oil and gas activities in the Gulf 
of Mexico OCS Region for the period May 1, 1988, through July 
15, 1989. During this period, the offshore oil and gas industry in 
the Gulf of Mexico OCS Region continued to rebound from the oil 
and natural gas price declines of the mid-1980's. The chart in fig- 
ure 3 (p.4) displays the prices for selected crude oils, as well as 
the offshore rig count for the past 9 years. The price of oil, as well 
as the number of working offshore rigs, has stabilized over the 
past year. This Update discusses what effect this may have had on 
the region and provides information regarding recent trends in the 
Gulf of Mexico OCS Region. 19 figs., 12 tabs. 


12456 (OCS/MMS-89-0082) Federal offshore statistics, 
1988: Leasing, exploration, production, and revenues. Harris, 
W.M.; Thurston, L. (comps.). Minerals Management Service, Vi- 
enna, VA (USA). Office of Offshore Information and Publications. 
1989. 102p. Sponsored by U.S. Department of the Interior. Avail- 
able from OSTI; US Dept. of Interior, Minerals Management 
Service, MS642, 3810 Elden Street, Herndon, VA 22070. 

This seventh edition of the Federal Offshore Statistics reports the 
mineral leasing, exploration, and production activities on the sub- 
merged lands and seabeds of the Nation’s Outer Continental Shelf 
(OCS), as of December 31, 1988. This edition also includes se- 
lected offshore statistics provided by the coastal States. 67 tabs. 


12457 (OPI-CE-02852) Twenty-seventh annual conference 
[of the] Ontario Petroleum Institute Inc. Ontario Petroleum Inst., 
Inc., Chatham, ON (Canada). 1988. vp. (CONF-8810463—: 27. an- 
nual conference of the Ontario Petroleum Institute Inc, London 
(Canada), 23-25 Oct 1988; CE-02852). Available from PC Ontario 
Petroleum Institute, Inc., 70 Talbot Road South, Box 340, Lambeth, 
ON, CAN NOL 1S0; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $35.00 CAN; MF $10 CAN. 

Papers presented at this meeting deal mainly with the geology of 
the petroleum producing areas of eastern North America. New 
tools for exploration are described as are mathematical techniques 
for interpreting borehole data. Legal and marketing aspects were 
discussed. Separate abstracts have been prepared for 15 papers. 


12458 (OPF-CE-02852, pp. 2) The enigma of karst features 
in the Trenton and Black River groups of southwestern On- 
tario: Fact or ?. Trevail, R.A. (Telesis Oil and Gas, 
London, ON (Canada)). Ontario Petroleum Inst., Inc., Chatham, 
ON (Canada). 1988. (CONF-8810463-: 27. annual conference of 
the Ontario Petroleum Institute Inc, London (Canada), 23-25 Oct 
1988; CE-02852). In Twenty-seventh annual conference [of the] 
Ontario Petroleum Institute Inc. Available from PC Ontario 
Petroleum Institute, Inc., 70 Talbot Road South, Box 340, Lambeth, 
ON, CAN NOL 1S0; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $35.00 CAN; MF $10 CAN. 

Important oil and gas discoveries in 1983 revived exploratory 
drilling for Trenton and Black River Group reservoirs in Ontario. 
Many wells encountered a variety of enigmatic features observable 
in core, drill cutting samples, and on geophysical well logs. These 
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features, which occur at discrete stratigraphic levels on a county- 
wide basis, include beds of shales; zones of abnormally high 
porosity; stratified internal sediment comprised of anhydral dolomite 
crystals with minor amounts of clays and rounded quartz; collapse 
of borehole walls; zones of intense brecciation; development of a 
phoscrete profile at the disconformity between the Cobourg forma- 
tion and the overlying Blue Mountain formation; solution enlarged 
fractures, and multiple stages of carbonate cement. These obser- 
vations taken together are consistent with development of a 
paleokarst profile. A stratigraphic history is suggested for the area. 


12459 (OPI-CE-02852, pp. 38) Advances in fracture detec- 
tion using petrophysical data. McDougall, J. (Atlas Wireline 
Services, Calgary, AB (Canada)). Ontario Petroleum Inst., Inc., 
Chatham, ON (Canada). 1988. (CONF-8810463-—: 27. annual con- 
ference of the Ontario Petroleum Institute Inc, London (Canada), 
23-25 Oct 1988; CE-02852). In Twenty-seventh annual conference 
[of the] Ontario Petroleum Institute Inc. Available from PC Ontario 
Petroleum Institute, Inc., 70 Talbot Road South, Box 340, Lambeth, 
ON, CAN NOL 1S0; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $35.00 CAN; MF $10 CAN. 

Methods of well logging by acoustic, spectral analysis, and imag- 
ing means are compared. In low-porosity reservoirs, fractures can 
play an important role in reservoir performance. Furthermore, a 
significant portion of the effective permeability can also be due to 
fractures. Most logging instruments rely on the inference of a par- 
ticular phenomenon to detect fractures (with the exception of 
borehole imaging devices). Instruments that scan or measure the 
full circumference of the borehole (circumferential Acoustilog or 
borehole televiewer) are preferred over limited sampling devices, 
such as Diplog-type instruments. With increased availability of in- 
formation about in-situ stress and regional stress relationships, the 
use of orientation data for fracture detection is recommended. 6 
refs., 33 figs. 


12460 (OPI-CE-02852, pp. 34) Diagenesis of the cataract 
group sandstones: Implications for oll and gas production in 
southern Ontario. O’Shea, K.J. (Golder Associates, Mississauga, 
ON (Canada)). Ontario Petroleum inst., Inc., Chatham, ON 
(Canada). 1988. (CONF-8810463-: 27. annual conference of the 
Ontario Petroleum Institute Inc, London (Canada), 23-25 Oct 1988; 
CE-02852). In Twenty-seventh annual conference fof the] Ontario 
Petroleum Institute Inc. Available from PC Ontario Petroleum Insti- 
tute, Inc., 70 Talbot Road South, Box 340, Lambeth, ON, CAN NOL 
1S0; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC $35.00 
CAN; MF $10 CAN. 

This paper examines the Lower Silurian Cataract Group sand- 
stones under southern Ontario. Deterioration of a reservoir due to 
reactions induced by drilling fluid is discussed. This group of sand- 
stones has been subjected to a sequence of diagenetic events 
typical of many basinal sandstone and shale sequences. Authi- 
genic minerals such as chlorite, kaolinite, illite, and potassium 
feldspars as well as quartz cements are found in the Cataract, and 
reflect the changing nature of the pore fluids during the transforma- 
tion of these delta deposits into sandstones and shales. The illites 
plugged porosity and drastically reduced permeability, thus forming 
the traps for the gas reservoirs found in the Cataract Group. The 
formation of the illites is probably a direct result of the migration of 
oil and gas into the Cataract Group sandstones. It has been docu- 
mented that the interaction of production fluids and clay minerals in 
a reservoir can seriously impair the quality of the reservoir, leading 
to declines in production. It is suggested here that interaction of 
production fluids with quartz and feldspars may also lead to de- 
clines in production. 46 refs., 9 figs. 


12461 (OPI-CE-02852, pp. 19) Fourler transform infrared 
spectroscopy for rapid mineral analysis. Meer, D.A. (Core Labs, 
Houston, TX (USA)); Adam, H.G.; Freeman, D.; Harville, D. Ontario 
Petroleum Inst., Inc., Chatham, ON (Canada). 1988. (CONF- 
8810463-: 27. annual conference of the Ontario Petroleum Institute 
Inc, London (Canada), 23-25 Oct 1988; CE-02852). In Twenty- 
seventh annual conference [of the] Ontario Petroleum Institute Inc. 
Available from PC Ontario Petroleum Institute, Inc., 70 Talbot Road 
South, Box 340, Lambeth, ON, CAN NOL 1S0; MF CANMET/TID, 





Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC $35.00 CAN; MF $10 CAN. 

Knowledge of the mineral composition of rocks is critical to many 
phases in the exploration and exploitation of hydrocarbon reser- 
voirs. Some examples are geological studies, log interpretation, 
drilling and completion engineering, and formation damage predic- 
tion. This paper details the analysis technique of Fourier Transform 
Infrared Spectroscopy (FTIR), which includes the following benefits: 
data evaluation is rapid, sample size is small, it is cost effective, 
and it can be used to calibrate geochemical logs. Techniques such 
as thin section modal analysis, X-ray diffraction and chemical anal- 
yses, or a combination of these, are normally employed when 
quantitative mineral data are required. Unfortunately, these meth- 
ods are time consuming and expensive. Consequently, many 
important decisions turn out to be costly mistakes because good 
mineral data are lacking. Data aquired on a large number of syn- 
thetic and natural samples indicate that FTIR spectroscopy can 
quantify minerals with an accuracy of 5% or better in a timeframe 
that allows the data to affect well completion decisions. 12 figs., 4 
tabs. 


12462 (OPI-CE-02852, pp. 1) Porosity and formation pres- 
sure prediction from seismic data. Martinez, R.D. (Geophysical 
Service Inc., Calgary, AB (Canada)). Ontario Petroleum Inst., Inc 
Chatham, ON (Canada). 1988. (CONF-8810463—: 27. annual con- 
ference of the Ontario Petroleum Institute Inc, London (Canada), 
23-25 Oct 1988; CE-02852). In Twenty-seventh annual conference 
[of the] Ontario Petroleum Institute Inc. Available from PC Ontario 
Petroleum Institute, Inc., 70 Talbot Road South, Box 340, Lambeth, 
ON, CAN NOL 1S0; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $35.00 CAN; MF $10 CAN. 

Seismic porosity and formation pressure logs are derived from 
seismic data exploiting novel characteristics of wavelet deconvolu- 
tion and seismic inversion by modelling. The first stage of wavelet 
deconvolution is achieved by removing the system wavelet and mi- 
grating the data to their true position. Thereafter, post migration 
processing is performed in a deterministic manner using contraints 
derived from seismic and well data. Formation pressure logs are 
calculated assuming that compressional velocity, density, and 
depth are proportional to formation pressure. The seismic porosity 
and formation pressure logs may then be interpreted for reservoir 
delineation purposes and detection of abnormally pressured zones. 
An example using real data illustrates the complete procedure fol- 
lowed for seismic porosity and formation log calculations. 


12463 (OPI-CE-02852, pp. 1) Diagenetic history of the 
Trenton-Black River tormations in the Michigan Basin. Budai, 
J.M. Ontario Petroleum Inst., Inc., Chatham, ON (Canada). 1988. 
(CONF-8810463-—: 27. annual conference of the Ontario Petroleum 
Institute Inc, London (Canada), 23-25 Oct 1988; CE-02852). In 
Twenty-seventh annual conference [of the] Ontario Petroleum Insti- 
tute Inc. Available from PC Ontario Petroleum Institute, Inc., 70 
Talbot Road South, Box 340, Lambeth, ON, CAN NOL 1S0; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC $35.00 CAN; MF 
$10 CAN. 

The Trenton and Black River Formations of the Michigan Basin 
have been diagenetically altered by a complex sequence of events 
related to beth the structural and subsidence history of the basin. 
Three generations of dolomite have been described and studied 
geochemically by a number of workers, and various models for 
dolomitization have been proposed. The most extensive diagenetic 
alteration of both Trenton and Black river limestones has occurred 
in fracture-controlled hydrocarbon reservoirs. Within reservoirs mul- 
tiple stages of dolomitization were followed by carbonate and 
sulfate cementation, and sulfide mineralization. During episode(s) 
of compressional deformation, connate fluids were mobilized and 
channeled vertically through pre-existing fracture zones. Such fluid 
migration also served to drive maturing hydrocarbons out of 
Trenton-Black River source beds and into previously dolomitized, 
high-porosity intervals. Mineralizing fluids and hydrocarbons were 
prevented from moving up and out of the Trenton-Black River beds 
by both the dense cap dolomite at the top of the Trenton and the 
thick overlying Cincinnatian shales. This general mechanism could 
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be applied to any fracture-related reservoir in the Michigan Basin 
that shares the alteration patterns typical of a Trenton-Blake River 
reservoir. 


12464 (OPI-CE-02852, pp. 24) Vertiline, a new pipeline in- 
spection service. Craighead, M.S. (McCullough, Western Atlas 
Canada Ltd., Calgary, AB (Canada)). Ontario Petroleum Inst., Inc., 
Chatham, ON (Canada). 1988. (CONF-8810463—: 27. annual con- 
ference of the Ontario Petroleum Institute Inc, London (Canada), 

23-25 Oct 1988; CE-02852). In Twenty-seventh annual conference 
[of the] Ontario Petroleum Institute Inc. Available from PC Ontario 
Petroleum Institute, Inc., 70 Talbot Road South, Box 340, Lambeth, 
ON, CAN NOL 1S0; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $35.00 CAN; MF $10 CAN. 

Oilfield corrosion occurs in well tubulars, valves, pipelines, and 
storage and separating facilities. Because of changing production 
characteristics and age, oilfield facilities are being evaluated for 
their extent of corrosion at an ever increasing frequency. Should the 
integrity of a well tubular or surface pipeline not be fully understood 
and then subsequently rupture or fail, the economic and environ- 
mental impact could be significant. This paper discusses the usage 
of the Vertilog well logging device for the purpose of evaluating 
corrosion of pipelines. Offered within this report is a comprehensive 
review of the various aspects of the VERTILINE service. Briefly 
discussed is the MAGNELINE service, which is often run in con- 
junction with the VERTILINE to complement the inspection survey. 
An explanation of the VERTILINE tool operating system and its 
working components is presented. As well, the necessary modifica- 
tions (articulating joints, roller centralizers, swivels, etc.) to the tool, 
enabling it to be used within horizontal pipes, are also reviewed. A 
detailed description of operating considerations covering proper rig- 
up, logging, and pigging procedures and all safety concerns is 
presented. Two pipeline case histories are examined. The operat- 
ing and corrosion histories of the pipelines are discussed. 
Photographs of the pipelines sections after dig up are presented 
and correlated to the VERTILINE results. 2 refs., 23 figs. 


12465 (OP-CE-02852, pp. 4) Super 2D, innovative seismic 
reprocessing: A case history. Matthews, K. (Geophysical Service 
Inc., Calgary, AB (Canada)). Ontario Petroleum inst., Inc., 
Chatham, ON (Canada). 1988. (CONF-8810463-—: 27. annual con- 
ference of the Ontario Petroleum institute Inc, London (Canada), 
23-25 Oct 1988; CE-02852). in Twenty-seventh annual conference 
[of the] Ontario Petroleum Institute Inc. Available from PC Ontario 
Petroleum Institute, Inc., 70 Talbot Road South, Box 340, Lambeth, 
ON, CAN NOL 1S0; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $35.00 CAN; MF $10 CAN. 

This paper dicusses an algorithm for converting 2D seismic data 
into 3D data. The Super 2D processing sequence involves taking a 
randomly oriented grid of multi-vintage 2D seismic data, reprocess- 
ing to tie the data where required, then interpolating the data set to 
a regular grid suitable for 3D processing and interpretation. The 
case history used to illustrate the process is an Alberta data set 
provided by a Canadian oil company. The Super 2D sequence 
achieves three main results. First, a standardized data volume is 
created; secondly, 3D migration improves the spatial imaging of 
the seismic data; and thirdly, all the 3D interpretational aids are 
now applicable to the data set. This process may provide an alter- 
native to collecting large new programs, or at least reduce their 
size, and in areas of restricted access may be the only viable op- 
tion in obtaining a 3D data set. 


12466 (OPI-CE-02852, pp. 22) Formation micro scanner 
applications in southwestern Ontario. Wolfsberger, R.T. 
(Schlumberger of Canada Ltd., Calgary, AB (Canada)). Ontario 
Petroleum inst., Inc., Chatham, ON (Canada). 1988. (CONF- 
8810463—: 27. annual conference of the Ontario Petroleum Institute 
Inc, London (Canada), 23-25 Oct 1988; CE-02852). In Twenty- 
seventh annual conference fof the] Ontario Petroleum Institute Inc. 
Available from PC Ontario Petroleum Institute, Inc., 70 Talbot Road 
South, Box 340, Lambeth, ON, CAN NOL 1S0; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC $35.00 CAN; MF $10 CAN. 
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The Formation MicroScanner (FMS) service, recently introduced 
by Schlumberger, has been used successfully on several Trenton- 
Black River wells in Southwestern Ontario to aid in the structural 
and stratigraphic interpretation. The FMS tool, similar to the Dual 
Dipmeter tool, has arrays of microelectrodes added on two or all 
four caliper pads. It provides an image of a borehole wall. Exam- 
ples of FMS images obtained in the Trenton and Black River 
formations are presented. Open and healed fractures, secondary 
porosity developments, changes in porosity, and thin bedding fea- 
tures can be observed from the images. This paper discusses the 
use of the images for reservoir evaluation, completion strategies, 
and development drilling. 3 refs., 13 figs., 1 tab. 


12467 (PB-90-120320/XAB) Regional studies plan Fiscal 
Year 1990: Final report, Atlantic Outer Continental Shelf. Min- 
erals Management Service, Herndon, VA (USA). Atlantic OCS 
Region. 1989. 92p. (OCS/MMS-89/0075). Available from NTIS, PC 
AO5/MF A01. 

See also PB-89-110290. 

Each fiscal year the four Regions of the Minerals Management 
Service, (MMS) Department of the Interior prepare a studies plan. 
The purpose of this document is to present the final Atlantic Outer 
Continental Shelf (OCS) Regional Studies Plan for FY 1990. Each 
study has a write-up describing the objective, methods and useful- 
ness of the study results to offshore leasing on the Atlantic OCS. 
Not every study in the plan may be funded. The 5-Year OCS Leas- 
ing Plan has been used along with the criteria in Section II of the 
studies plan, to rank these studies. Included within the document 
are the comments and recommendations made by the MMS, At- 
lantic OCS Region staff from the Environmental Studies and 
Leasing Section and Environmental Assessment Section, as well 
as six members of the three Atlantic Regional Technical Working 
Groups at the Environmental Studies Working Session meeting in 
May 1988. 


12468 (PB-90-125071/XAB) Offshore scientific and techni- 
cal publications, February-July, Spring 1989. Quarterly report. 
Minerals Management Service, Herndon, VA (USA). 1989. 34p. 
Available from NTIS, PC A03/MF A01. 

The catalog lists all current (1987-1989) scientific and technical 
publications of the Offshore Minerals Management Program. The 
catalog is updated and released on a quarterly basis in winter, 
spring, summer, and fall. Publications available after July 21, 1989, 
will be listed in the next issue. 


12469 (PCCIM-—CE-02786-2.vols, pp. 13, Paper 89-40-26) A 
comparison of steady-state and unsteady-state relative perme- 
ability of viscous oll and water in Ottawa sand. Maini, B.B. 
(Petroleum Recovery Inst. (Canada)); Jha, K.; Coskuner, G. 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 40. 
annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 
May 1989; CE-02786). In Building on 40 years of achievement: 
Volumes 1 and 2. Available from Petroleum Society of the CIM, 
c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

The paper defines and reviews the conventional techniques used 
to measure the relative permeability of reservoir rock. The objective 
of the work was to conduct an experimental investigation of the dif- 
ferences in oi/water relative permeabilities measured by the 
steady-state method and the displacement techniques. A clean sys- 
tem consisting of silica sand, non-polar mineral oil, and de-ionised 
water was used to eliminate complications of fines migration. Per- 
meabilities were measured at two temperatures (23°C and 100°C) 
using both techniques. Effect of flood velocity on relative perme- 
ability measured by the displacement techniques was determined 
by varying the water injection rate. The results of the study show 
that the steady-state relative permeability is significantly different 
from the unsteady-state values. The oil relative permeabilities were 
generally higher when the steady-state method was used, while 
the steady-state water relative permeabilities were in the same 
range as those measured by the displacement tests. It is also con- 
cluded that state-state method appears to be more reliable when 
adverse viscosity ratios are involved. 8 refs., 12 figs., 4 tabs. 
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12470 (SEGJ-8901, pp. 46-50) Field experiment tor geoto- 
mography (Part 2). Kaneda, Yoshiyuki (Japan National Oil Corp., 
Tokyo); Ezaka, Teruya; Tamura, Yasuo. Society of Exploration Geo- 
physicists of Japan, Tokyo (Japan). 10 May 1989. (in Japanese). 
(CONF-8905237-: 80. Society of Exploration Geophysicists of 
Japan (SEGJ) conference, Tokyo (Japan), 10 May 1989). In Pro- 
ceedings of the 80th SEGJ conference. Order Number 
DE90710404. Available from NTIS (US Sales Only), PC A16/MF 
AO1. 

A field experiment of seismic tomography with intermediate well 
spacing was carried out at the location near Mobara, Japan, in De- 
cember 1988. The wells were located 50 m apart from each 
downhole air-gun and a three-component geophone were used as 
the wave source and receiver respectively. The authors fixed the 
receiver at the depth of 330 m, moved the wave source by 5 m at 
a time over the range of depth from 275 m to 390 m, and recorded 
vertical component of received wave. On the other hand, keeping 
the wave source and receiver at the same level, the authors 
moved them in the same way as above. It is found that travel 
times decrease velocity from about 1400 m/s to 1600 m/s. S-wave 
velocity also increase from about 600 m/s to 650 m/s. The authors 
consider that they could derive the data for travel time inversion 
from this experiment. 3 figs. 


12471 The effects of depositional environment on petro- 
physical properties of mesaverde reservoirs, northwestern 
Colorado. Lorenz, J.C. (Sandia Natl. Labs. (US)); Sattler, A.R.; 
Stein, C.L. pp. 663 of Proceedings of the 1989 SPE annual techni- 
cal conference and exhibition: Formation evaluation and reservoir 
geology. Society of Petroleum Engineers, Richardson, TX (1989). 
(CONF-891049—: Society of Petroleum Engineers annual technical 
conference and exhibition, San Antonio, TX (USA), 8-11 Oct 1989). 

Technical Paper SPE 19583. 

Petrophysical (rock and reservoir) properties of Mesaverde strata 
in northwestern Colorado change significantly with variations in 
both lithology and depositional environment. The Mesaverde Group 
at the U.S. Department of Energy’s Multiwell Experiment site con- 
tains strata that were deposited in shallow marine, lower and upper 
delta plain, and fluvial environments. The detrital compositions of 
the original sands in these environments were similar, but differing 
depositional and diagenetic modifications produced zones of differ- 
ing sandstone mineralogy and texture. The authors describe the 
different mineralogies which cause significant differences in reser- 
voir porosities and permeabilities, and in rock properties such as 
Young's modulus, Poisson's ratio, fracture toughness, capillary 
pressure, and compressive and tensile strength. 


12472 Permeability transects in eolian sands and their use 
in generating random permeability fields. Goggin, D.J. (Chevron 
Oil Field Research Co. (US)); Chandler, M.A.; Kocurek, G.; Lake, 
L.W. pp. 663 of Proceedings of the 1989 SPE annual technical 
conference and exhibition: Formation evaluation and reservoir ge- 
ology. Society of Petroleum Engineers, Richardson, TX (1989). 
(CONF-891049-: Society of Petroleum Engineers annual technical 
conference and exhibition, San Antonio, TX (USA), 8-11 Oct 1989). 

Technical Paper SPE 19586. 

The authors discuss permeability measurements made on out- 
crops and cores of eolian sandstones using a mechanical field 
permeameter. Measurements were made on the Page Sandstone, 
northern Arizona, along transects (closely-spaced data on straight 
lines) oriented horizontally along bedding and vertically across bed- 
ding on the surface of the outcrop, and along a core taken from 
the outcrop’s interior. In addition, measurements were taken by 
Stratification types, on grids, and along transects from eight other 
eolian formations: six outcrop and two subsurface. Statistical com- 
parisons of the mean, variance, and correlation structure (including 
fractal dimension) are indicated. The authors present a generalized 
geostatistical model that captures these two basic patterns of per- 
meability, and that applies to many (but not all) of the formations 
studied. 


12473 Determining the productivity of a barrier island sand- 
stone deposit from integrated facies analysis based on log 
and core data and fluid production. Sharma, B. (National Insti- 
tute for Petroleum and Energy Research (US)); Honarpour, M.M.; 





Jackson, S.R.; Schatzinger, R.; Tomutsa, L. pp. 663 of Proceed- 
ings of the 1989 SPE annual technical conference and exhibition: 
Formation evaluation and reservoir geology. Society of Petroleum 
Engineers, Richardson, TX (1989). (CONF-891049-: Society of 
Petroleum Engineers annual technical conference and exhibition, 
San Antonio, TX (USA), 8-11 Oct 1989). 

Technical Paper SPE 19584. 

Two crossplot techniques based on core-calibrated resistivity, 
porosity, and gamma ray logs are described to distinguish barrier 
island sandstones from genetically different nonbarrier sandstones 
in the Muddy sandstone reservoir in Unit 'A’ of Bell Creek (MT) 
field. The barrier island sandstones are further separated and 
grouped into two log facies, one consisting of higher productive 
facies like foreshore, shoreface, etc. and the other, a lower produc- 
tive facies with facies like the lower shoreface. 


12474 Determining optimum estimation methods for inter- 
polation and extrapolation of reservoir properties: A case 
study. . Brummert, A.C. (U.S. DOE/METC (US)); Ammer, J.R.; 
Pool, S.E.; Portman, M.E.; Hancock, J.S. pp. 663 of Proceedings 
of the 1989 SPE annual technical conference and exhibition: For- 
mation evaluation and reservoir geology. Society of Petroleum 
Engineers, Richardson, TX (1989). (CONF-891049-: Society of 
Petroleum Engineers annual technical conference and exhibition, 
San Antonio, TX (USA), 8-11 Oct 1989). 

Technical Paper SPE 19598. 

The authors discuss the accuracy of four-point estimation meth- 
ods (simple averaging, fifth-degree bicubic spline, inverse weighted 
distance squared, and kriging) compared in five reservoir layers 
using data sets consisting of five different reservoir properties (hori- 
zontal permeability, vertical-horizontal permeability ratio, thickness, 
porosity, and top of structure). Kriging was found to be the opti- 
mum estimation method in 10 out of 12 cases for data sets having 
a normal or lognormal histogram distribution and a stable overall 
semivariogram. Simple averaging and inverse weighted distance 
squared were optimum in the other two cases. Fifth-degree bicubic 
spline proved to be the optimum estimation method for data sets 
that did not have a normal or lognormal histogram distribution. 
Simple averaging was found to be the optimum method for data 
sets that did not have stable overall semivariograms because of 
limited data set size. These results show that kriging can be ap- 
plied to petroleum-related problems with a relatively small number 
of data points as compared to kriging’s usual application in the ore 
industry with much larger data sets. 


12475 Outcrop-subsurface comparisons of heterogeneity in 
the San Andres tormation. Kittridge, M.G. (Univ. of Texas, TX 
(US)); Lake, L.W.; Lucia, F.J.; Fogg, G.E. pp. 563 of Proceedings 
of the 1989 SPE annual technical conference and exhibition: For- 
mation evaluation and reservoir geology. Society of Petroleum 
Engineers, Richardson, TX (1989). (CONF-891049-: Society of 
Petroleum Engineers annual technical conference and exhibition, 
San Antonio, TX (USA), 8-11 Oct 1989). 

Technical Paper SPE 19596. 

The authors discuss an integrated outcrop and subsurface study 
of permeability variations in the San Andres formation which 
demonstrates the extreme heterogeneity present in this economi- 
cally important carbonate horizon. The study consisted of a large 
number of permeability measurements made using a field perme- 
ameter which were then compared to subsurface core data. 
Geostatistical techniques were employed to predict variability and 
scales of spatial correlation. Permeability showed substantial vari- 
ability within individual bedded units arranged in three distinct 
scales of correlation. Outcrop permeability data exhibited no 
marked permeability anisotropy in predicted spatial correlation 
length. Several scales of spatial variability have been observed in 
an outcrop section, with subsurface results in agreement. 


12476 Borehole directional radar system for subsurface 
scanning. Chang, H.T. (Sandia Natl. Labs. (US)). pp. 663 of 
Proceedings of the 1989 SPE annual technical conference and ex- 
hibition: Formation evaluation and reservoir geology. Society of 
Petroleum Engineers, Richardson, TX (1989). (CONF-891049-: 
Society of Petroleum Engineers annual technical conference and 
exhibition, San Antonio, TX (USA), 8-11 Oct 1989). 
Technical Paper SPE 19609. 
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This paper summarizes the progress in the development of the 
Borehole Directional Radar (BDR). The theory for using radar for 
geological mapping is shown, and the design and characteristics of 
the antenna are discussed. The results of field tests in rock forma- 
tions under both dry and wet conditions are presented. Finally, 
possible applications of the BDR system are outlined. 


0203 Drilling and Production 
Refer also to citation(s) 12454, 12562, 12608, 12623 


12477 (CIM/S—CE-02846, pp. 10) Production optimization 
techniques for multi-well artificial lift study. Steele, R.J. (Mobil 
Oil Canada (Canada)); Halisky, R.W. Canadian Inst. of Mining and 
Metallurgy, Regina, SK (Canada). 1989. (CONF-8909278-: 3. 
technical conference of the south Saskatchewan section of the 
Petroleum Society of CIM, Regina (Canada), 25-27 Sep 1989; CE— 
02846). In Third Saskatchewan petroleum conference. Available 
from Information Centre Saskatchewan Research Council, 15 Inno- 
vation Bivd., Saskatoon, SK, CAN S7N 2X8. Prices: $50.00 CAN. 
Artificial lift optimization may be described as the ——— of 
making changes necessary to obtain the maximum production rate 
concurrent with the lowest possible lifting cost. Knowledge of both 
well potential and capacity of the lift system is required before opti- 
mization decisions can be made. This paper describes how the mini 
computer was applied to develop a well information database and 
to manage test data to optimize a large number of artificial lift wells 
in the Swift Current area. The selection of candiate wells for dy- 
namometer/fiuid level surveys, the optimization procedures, and the 
results of equipment changes are discussed. 1 ref., 4 figs., 6 tabs. 


12478 (CPA-CE-02812, pp. 137-164) Production s 
considerations. Blomfield, J. (Petro-Canada (Canada)); Stamberg, 
J.; White, E. Canadian Petroleum Association, Calgary, AB 
(Canada). 1988. (CONF-8805349-: 15. CPA (Canadian Petroleum 
Association) Frontier Division workshop, Fairmont (Canada), 8-11 
May 1988; CE-02812). In Managing transition on the Canadian 
petroleum frontiers. Available from PC Infopall, Pallister Resource 
Management, Bay 105, 4116 - 64th. Ave., S.E., Calgary, AB, CAN 
T2C 2B3; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $24.00 CAN; MF $10 CAN. 

This panel presentation reviews production systems in the devel- 
opment phase. The first presentation discusses the situation off the 
east coast on the Grand Banks of Newfoundland. Conditions are 
described and compared to the North Sea, the conclusion being 
that east coast conditions are worse, due to icebergs and pack ice, 
as well as large waves and shallow water. Descriptions are given 
of various production facilities, and the risks involved with them. 
The second presentation describes development and production in 
the Beaufort Sea, giving overall potential, the environment and site 
conditions at Amauligak, and the general production system. The 
third presentation describes California offshore systems, particu- 
larly Point Arguello. 12 figs. 


12479 (DOE/BC—90/1/SP) Supporting technology for en- 
hanced oll recovery: Fifth amendment and extension to Annex 
IV enhanced oll recovery thermal processes. Reid, T.B. (US- 
DOE Bartlesville Project Office, OK (USA)); Rivas, O. USDOE 
Bartlesville Project Office, OK (USA); INTEVEP, Filial de Petroleos 
de Venezuela, SA, Caracas (Venezuela). Dec 1989. 231p. Spon- 
sored by U.S. DOE Fossil Energy. Order Number DE90000207. 
Available from NTIS, PC A11/MF A0ji - OSTI. 

An Agreement between the Department of Energy of the United 
States of America and the Ministry of Energy and Mines of the 
Republic of Venezuela to cooperate in Energy Research and De- 
velopment was signed March 6, 1980. The object of cooperation 
under this DOE/MEMV Agreement was to promote a balanced ex- 
change of energy technologies and to conduct joint projects in the 
areas of Petroleum, Solar Energy, Geothermal Energy, Hydroelec- 
tric Energy and Coal. This report describes research projects in 
enhanced recovery. The following tasks are discussed: 
DOE-SUPRI Foam Diversion Research and Simulation Studies; IN- 
TEVEP Steam-Foam Laboratory Research — High Pressure and 
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High Temperature using 2-D Model; DOE-NIPER Light Oil Steam- 
fiooding Research; INTEVEP In-Situ Combustion Kinetics 
Research; DOE-LLNL Electromagnetic Cross borehole Scanning; 
and INTEVEP Mechanistic Studies for Heavy Oil. 


12480 (DOE/BC/10851-15) Dispersivity as an oll reservoir 
rock characteristic: Final report, October 1, 1985-September 
30, 1988. Menzie, D.E.; Dutta, S. Oklahoma Univ., Norman, OK 
(USA). Dec 1989. 83p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC19-85BC10851. Order Number DE90000209. 
Available from NTIS, PC A05/MF A01 - OSTI; GPO Dep. 

The main objective of this research project is to establish disper- 
sivity, ag, as an oil reservoir rock characteristic and to use this 
reservoir rock property to enhance crude oil recovery. A second 
objective is to compare the dispersion coefficient and the dispersiv- 
ity of various reservoir rocks with other rock characteristics such 
as: porosity, permeability, capillary pressure, and relative perme- 
ability. The dispersivity of a rock was identified by measuring the 
physical mixing of two miscible fluids, one displacing the other in a 
porous medium. 119 refs., 27 figs., 12 tabs. 


12481 (DOE/BC/14251-3) Annex 2: Reservoir characterize- 
tion and enhanced oll recovery research: Quarterly report, 
March 1989-May 1989. Pope, G.A.; Lake, L.W.; Schecter, R.S. 
Texas Univ., Austin, TX (USA). Dept. of Petroleum Engineering. 
[1989]. 16p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FG22-89BC14251. Order Number DE90005591. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The objective of this project is to increase our understanding of 
EOR processes as they relate to realistic settings for increased ef- 
ficiencies and decreased risks in known reservoirs in the State of 
Texas. The primary activities of the Project will include (1) system- 
atic reservoir characterizations, (2) modeling and scaleup of 
chemical flooding techniques, (3) gaining a broader understanding 
and providing fundamental information on CO2-surfactant phase 
behavior. This quarter's tasks include: (a) Use of geochemical flow 
to determine the geometric patterns in porosity and permeability 
that result from diagenetic processes; and, to define the patterns of 
permeability in carbonate formations and the occurrence of calcite 
cement inclusions caused by both bacterial action and thermo- 
chemical processes; (b) Fine-mesh simulations of first-contact 
miscible displacements have been performed using UTCHEM. The 
results match the production history of a laboratory-scale core 
flood. An empirical viscous fingering model has also been imple- 
mented and tested. The model can successfully match the 
recovery curve of a first-contact miscible linear unstable displace- 
ment. Better results can be obtained by adjusting the viscosity 
mixing parameter; and (c) A study of CO.-surfactant-water interac- 
tions as a means of developing a thermodynamic model to predict 
conditions of precipitation and the chemical potential of surfactants 
in aqueous solutions. 16 refs., 5 figs., 2 tabs. 


12482 (DOE/BC/14331-T1) Evaluation of injection well risk 
management potential in the Williston Basin. Underground In- 
jection Practices Council, Oklahoma City, OK (USA); Michie and 
Associates, Inc. (USA). Sep 1989. 147p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-89BC14331. Order Number 
DE90003523. Available from NTIS, PC A07/MF A01 - OSTI; GPO 
Dep. 

The UIC regulations promulgated by the EPA under the Safe 
Drinking Water Act (SDWA) provide the EPA, or an EPA approved 
state agency, with authority to regulate subsurface injection of flu- 
ids to protect USDWs. Oil and gas producing industry interests are 
concerned primarily with Class 2 wells whose uses as defined by 
UIC regulations are: disposal of fluids brought to the surface and 
liquids generated in connection with oil and gas production (SWD); 
injection of fluids for enhanced oil recovery (EOR); and storage of 
liquid hydrocarbons. The Williston Basin was chosen for the pilot 
study of the feasibility of using the risk approach in managing Class 
2 injection operations for the following reasons: it is one of the nine 
geologic basins which was classified as having a significant poten- 
tial for external casing corrosion, which permitted an evaluation of 
the effectiveness of the injection well corrosion control measures 
used by industry; there are 731 active, 22 shut in and 203 tem- 
porarily abandoned SWD and water injection wells in the basin; and 
the basin covers three states. The broad objective of the Williston 
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Basin study is to define requirements and to investigate the feasi- 
bility of incorporating risk management into administration of the 
UIC program. The study does not address the reporting aspects of 
UIC regulatory and compliance activities but the data base does 
contain essentially all the information required to develop the re- 
ports needed to monitor those activities. 16 refs., 10 figs., 11 tabs. 


12483 (DOE/CE/15446-T1) Heavy oll recovery process: 
Progress report, September 29-December 31, 1989. S-Cal Re- 
search, Inc., San Rafael, CA (USA). 1989. 43p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract FG01- 
89CE15446. Order Number DE90005304. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The main objective of this contract is to evaluate the economic 
viability of a novel Heavy Oil Recovery Process (US Patent No. 
4,706,751) for a specific case, namely the West Sak heavy oil 
reservoir, located on the North Slope of Alaska. 30 refs., 6 figs., 2 
tabs. 


12484 (EMR/CANMET-688100) Sand control in horizontal 
wells in heavy oll reservoirs. Islam, M.R. Canada Centre for Min- 
eral and Energy Technology, Ottawa, ON (Canada). Mar 1989. 
86p. Contract EMR 89030-01-SQ. (MICROLOG-—89-05390). Avail- 
able from PC Canada Centre for Mineral and Energy Technology, 
Technical information Division, 562 Booth St., Room 20C, Ottawa, 
ON, CAN K1A 0G1; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The paper describes the advantages and disadvantages of hori- 
zontal and vertical wells. The problems of sand production in 
horizontal wells and possible solutions are discussed. Physical sim- 
ulation of the top part of a horizontal well showed that both 
gravitational and inertial forces help minimize sand production. This 
means that increasing flow rates can decrease sand production 
from this section of the wellbore. Further experimental evidence 
showed that selection of liner diameter and wire spacing are impor- 
tant parameters for wire wrapped screens in controlling sand 
production. Permeability damage due to particle mixing in the annu- 
lus between the liner and formation was quantified. It is concluded 
that minimizing the annulus sand infiltration is of more importance 
in the case of smaller wire spacing, lower oil viscosity and thinner 
pay zone. It is also concluded that overburden pressure helps mini- 
mize sand production for the case of production through the top of 
a horizontal well. Flexible liners were found to be the most effective 
liners for controlling sand. Some other conclusions drawn from the 
study are presented. 28 refs., 32 figs., 3 tabs. 


12485  (ERP/CRL-88-33(TR)) An introduction to surface en- 
ergetics and a survey of temperature studies. 
Angle, C.W. Canada Centre for Mineral and Energy Technology, 
Ottawa, ON (Canada). Jun 1988. 60p. Available from Canada Cen- 
tre for Mineral and Energy Technology, Ottawa, ON (Canada). 

Interfacial thermodynamics are useful in understanding colloidal 
systems. The Gibbs Surface Excess Model is compared with the 
Guggenheim-Adams Model to examine the principals that govern 
interfacial systems and their relation to adsorption. The influence of 
temperature increase and changes in adsorption on surface en- 
tropy is examined. Enhanced oil recovery is a major focus of the 
study. 33 refs., 10 figs., 4 tabs. 


12486 (MECL-89-05125) Biotechnology for the fossil fuels 
industries. Mcintyre Engineering Consultants Ltd., Ottawa, ON 
(Canada). Mar 1989. 81p. Contract EMR 79232-01-SQ. 
(MICROLOG-89-05125). Available from PC Canada Centre for 
Mineral and Energy Technology, Technical Information Division, 
562 Booth St., Room 20C, Ottawa, ON, CAN K1A 0G1; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

The paper discusses the importance and critical role of the 
Canadian fossil fuel industries. It highlights the long-term chal- 
lenges which coal, oil and gas producers are facing for their 
operations including depleting conventional resources, degenerat- 
ing feedstock qualities, low market price for products, increasingly 
stringent environmental regulations and the stiff market competi- 
tion. These factors demand improved production efficiencies, 





tighter control of environmental emissions, lower production costs, 
and novel hydrocarbon upgrading techniques. Fossil fuel producers 
are struggling to identify and master those technologies, such as 
biotechnology, which will lead them into next millennium. Microbial 
technology is a potentially useful technology provided it is optimally 
integrated with existing industrial practices, and hybridized with 
conductive physical and chemical unit operations. A proposed 
strategy is outlined for the establishment and implementation of a 
five-year fossil fuels biotechnology program, which might be devel- 
oped by the industry, universities, and governments collaboratively. 
It is suggested that the areas of research and development to be 
supported through the program may include enhanced oil recovery, 
in-situ bitumen extraction, site remediation, basic biogeochemical 
and transport phenomena studies; bioconversion of natural gas; 
waste water and sludge treatment; sulphur processing; and carbon 
dioxide removal. Significant contribution to the search for commer- 
cially viable solutions can be made by encouraging basic fossil 
fuels biotechnology research, and participating in the development 
of solutions to the biomedical and chemical engineering challenges 
associated with applying high technologies to low value, high vol- 
ume natural resource based products. 113 refs., 7 figs. 


12487 (NIPER-437) National Institute for Petroleum and 
Energy Research quarterly technical report, July 1-September 
30, 1989: Volume 2, Energy production research. National Inst. 
for Petroleum and Energy Research, Bartlesville, OK (USA). Oct 
1989. 108p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FC22-83FE60149. Order Number DE90004708. Available from 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

Research programs from NIPER, on enhanced recovery are 
briefly described. Topics include: reservoir characterization, micro- 
bial EOR, surfactant research, miscible-phase displacement, 
thermal processes, identification of environmental R & D needs, 
and mobility control methods. (CBS) 


12488 (NIPER-460) National Institute for Petroleum and 
Energy Research monthly progress report tor November 1989. 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(USA). 20 Dec 1989. 49p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FC22-83FE60149. Order Number DE90004709. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Research programs from NIPER, on enhanced recovery are 
briefly described. Topics include reservoir characterization, im- 
provement on sweep efficiency, mobility control, computer program 
development, surfactant studies, and miscible-phase displacement. 
(CBS) 


12489 (OPI-CE-02852, pp. 35) A method of pressure tran- 
sient analysis for well testing in Ordovician reservoirs. Druet, 
P.A. (Consumers Gas Co. Ltd., Scarborough, ON (Canada)). On- 
tario Petroleum Inst., Inc., Chatham, ON (Canada). 1988. 
(CONF-8810463-: 27. annual conference of the Ontario Petroleum 
Institute Inc, London (Canada), 23-25 Oct 1988; CE-02852). In 
Twenty-seventh annual conference [of the] Ontario Petroleum insti- 
tute Inc. Available from PC Ontario Petroleum Institute, Inc., 70 
Talbot Road South, Box 340, Lambeth, ON, CAN NOL 1S0; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC $35.00 CAN; MF 
$10 CAN. 

This paper describes a well test analysis methodology currently 
used to interpret oil well tests performed on Ordovician wells in 
Ontario. The methodology incorporates and combines previously 
published analytical methods for pressure transient analysis, all of 
which are referenced accordingly. The methodology is designed for 
buildup tests following a single rate flow test. It has been used on 
wells tested early in their productive lives and for wells tested later 
on in their productive lives including wells that were being pumped 
with sucker rod systems. Two actual Ordovicial well test examples 
are included to better illustrate the method of analysis. 16 refs., 7 
figs., 2 tabs. 


12490 (PCCIM—CE-02786-2.vols, pp. 14, Paper 89-40-48) A 
combined bottom-water and crestal gas injection: An EOR 
field case. Chen, S.M. (Zueitina Oil Co. (Canada)); Smith, R.B.; 
Arifi, N.A.; Reda, A.M. Petroleum Society of CIM (Canada). 1989. 
(CONF-8905249-—: 40. annual technical meeting of the Petroleum 


Society of the Canadian Institute of Mining and Metallurgy (CIM), 
Banff (Canada), 28-31 May 1989; CE-02786). In Building on 40 
years of achievement: Volumes 1 and 2. Available from Petroleum 
Society of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, 
CAN T2P OHS. Prices: $80.00 CAN. 

Performance of the Intisar reservoir which is a carbonate reef 
with a maximum thickness of about 1000 feet is reviewed. The 
reservoir was developed in the late 1960s with bottom-water 
injection for pressure maintenance and crestal gas injection for en- 
hanced oil recovery and gas conservation. Field development, 
geology, solvent design and injection, field performance, gas-oil 
and oil-water contacts, gas coning, recovery efficiencies, produc- 
tion optimization, and tertiary enhanced oil recovery feasibility are 
described. The best production and injection strategy to optimize 
the oil recovery at the final stage of depletion is outlined. Better 
performance was observed in the gas-swept zone of the reservoir, 
therefore, the feasibility of extending the current high pressure gas 
injection scheme to the water-swept zone is discussed. The con- 
clusions drawn from the test are presented. Recovery efficiencies 
in the water-swept zone and the gas-swept zone were calculated 
to be 58 and 74% respectively. Water flood residual oil saturation 
averaged 28% and the gas flood swelled residual oil saturation 
was estimated to be 9.6%. 5 refs., 9 figs., 4 tabs. 


12491 (PCCIM—CE-02786-2.vols, pp. 15, Paper &9-40- 
45) Phase behavior and physical properties of Lindbergh 
heavy oll/CO2 mixtures. Sayegh, S.G. (Petroleum Recovery inst. 
(Canada)); Rao, D.N.; Kokal, S.; Najman, J. Petroleum Society of 
CIM (Canada). 1989. (CONF-8905249—: 40. annual technical meet- 
ing of the Petroleum Society of the Canadian Institute of Mining 
and Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE- 
02786). In Building on 40 years of achievement: Volumes 1 and 2. 
Available from Petroleum Society of the CIM, c/o AMOCO Canada, 
Box 200, Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

Phase behavior and physical property data of carbon dioxide/ 
heavy oil systems pertaining to enhanced oil recovery by carbon 
dioxide huff-n-puff and steam stimulation is described. The gener- 
gal approach taken in this work was to separate the oil into 
fractions, then measure the phase behavior of carbon dioxide with 
the crude oil as well as its fractions measured, because equations 
of state matching of the phase behavior data could be done using 
those fractions as pseudo components. Those measurements were 
carried out on Lindbergh heavy oil and carbon dioxide mixtures at 
21 and 140°C and at pressure ranging up to about 15 megapas- 
cals. Carbon dioxide was found to be less soluble in the heavier 
hydrocarbons than in the lighter fractions and the solubility de- 
creased with increasing temperature. The densities of the saturated 
mixtures did not change significantly as the saturation pressure 
was increased. Viscosity reduction with increasing carbon dioxide 
content was greater for the heavier hydrocarbon fractions than for 
the lighter ones. The viscosity was sometimes seen to increase 
with pressure in the liquid-liquid equilibrium region of the phase di- 
agrams. Analysis of the residual oils showed that in some cases a 
small amount of their light ends had been extracted by carbon 
dioxide and/or some of the heavy ends had been depleted. The 
paper also deals with the simulated distillation analysis of Lind- 
bergh heavy oils and its fractions, and presents the results and 
conclusions of that process. 27 refs., 29 figs. 


12492 (PCCIM—CE-02786-2.vols, pp. 11, Paper 89-40-44) Dy- 
namic interfacial tension in enhanced alkaline 
flooding. Taylor, K.C. (Petroleum Recovery Inst. (Canada)); 
Hawkins, B.F.; Islam, M.R. Petroleum Society of CIM (Canada). 
1989. (CONF-8905249-: 40. annual technical meeting of the 
Petroleum Society of the Canadian Institute of Mining and Metal- 
lurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

In this work, dynamic interfacial tension is shown to occur in 
surfactant-enhanced alkaline flooding. In such a process, the inter- 
facial tension that occurs during oil displacement in a porous 
medium changes with time. The effect that this dynamic behavior 
has on oil recovery in linear Berea sandstone cores is demon- 
strated in this work, increasing our understanding of this process. 
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Dynamic interfacial tensions can occur when two immiscible liquid 
phases come into contact, provided one or both of the phases con- 
tains a surface active material. Five linear corefloods in Berea 
sandstone were performed with different Neodol 25-3S surfactant 
concentrations. The magnitude of the dynamic behavior was found 
to vary with the surfactant concentration. It was found that the ini- 
tial interfacial tension value in each system, measured with the 
spinning drop apparatus, correlated with oil recovery efficiency. 
Further confirmation of this effect was found by comparison with lit- 
erature values of oil recovery versus capillary number for linear 
Berea sandstone corefloods. 


12493 (PCCIM-CE-02786-2.vols, pp. 14, Paper 89-40- 
31) Scaled model studies of solvent-steam injection, under 
bottom water conditions. Oracheski, D.J. (Chevron Canada Re- 
sources Ltd. (Canada)); Faroug Ali, S.M.; George, A.E. Petroleum 
Society of CIM (Canada). 1989. (CONF-8905249-: 40. annual 
technical meeting of the Petroleum Society of the Canadian Insti- 
tute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 May 
1989; CE-02786). In Building on 40 years of achievement: Vol- 
umes 1 and 2. Available from Petroleum Society of the CIM, c/o 
AMOCO Canada, Box 200, Calgary, AB, CAN T2P OHB8. Prices: 
$80.00 CAN. 

This experimental study used a scale model to investigate the 
steamflood process under bottom water conditions. The main em- 
phasis was on the use of small amounts of solvent with steam. 
Other stages for improving steamflood efficiency were also exam- 
ined. In the experiments conducted, the emphasis was on a thin 
heavy oil formation, with underlying water, and in some cases a 
gas cap. Such reservoirs are considered to be uneconomical for 
conventional steamflood. The purpose of using solvents in combi- 
nation with steam was to increase steam injectivity in the oil zone, 
and create an initial flow path in the oil layer in order to divert the 
steam partially from the underlying water. The experiments simu- 
lated bottom water thicknesses from one tenth of the oil zone to 
one fourth. Solvent slugs of the order of 10% by volume were in- 
jected prior to steamflooding. Injection-production intervals were 
investigated. In several runs, the model was waterflooded prior to 
the solvent steamflood, while in other runs, the initial oil saturation 
corresponded to irreducible water. It was found that, depending on 
the injection parameters, and bottom-water-to-oil zone thickness ra- 
tio, oil recovery varied from 11% to 34%. The experimental results 
were compared with those predicted by classical steam injection 
theories, with fair to good agreement in most cases. It was 
concluded that conducting solvent-steamfloods of previous water- 
flooded reservoirs to improve oil recovery shows promise as an 
enhanced heavy oil recovery scheme. 21 refs., 7 figs., 2 tabs. 


12494 (PCCIM-CE-02786-2.vols, pp. 12, Paper 89-40-30) The 
mobility of carbon dioxide foams in porous media. Sayegh, 
S.G. (Petroleum Recovery Inst. (Canada)); Girard, M. Petroleum 
Society of CIM (Canada). 1989. (CONF-8905249-: 40. annual 
technical meeting of the Petroleum Society of the Canadian Insti- 
tute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 May 
1989; CE-02786). In Building on 40 years of achievement: Vol- 
umes 7 and 2. Available from Petroleum Society of the CIM, c/o 
AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. Prices: 
$80.00 CAN. 

A study on the effectiveness of foams in controlling injected gas 
mobility in horizontal gas injection enhanced oil recovery operations 
is described. The objectives include gathering data on the mechan- 
ics of foam flow in porous media under a variety of conditions likely 
to be encountered during enhanced oil recovery operations. The 
mobility of the injected carbon dioxide was appreciably reduced at 
all the test conditions in the relatively less permeable Berea sand- 
stone core. In the more permeable glass bead packs the foaming 
agent was most effective at the supercritical test temperature and 
pressure, i.e. when carbon dioxide was a dense fluid. A flow rate 
dependency of the mobilities was observed at many test conditions: 
A minimum flow rate was sometimes required, presumably to gen- 
erate a foam. In other cases the injection rate affected the rate at 
which the mobilities were reduced to their steady values but had 
little effect on the level of these steady values. 14 refs., 15 figs. 


12495 (PCCIM-CE-02786-2.vols, pp. 15, Paper 89-40-29) The 
interaction between foam and crude olls. Novosad, J.J. 
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(Petroleum Recovery Inst. (Canada)); Mannhardt, K.; Rendall, A. 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 40. 
annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 
May 1989; CE-02786). In Building on 40 years of achievement: 
Volumes 1 and 2. Available from Petroleum Society of the CIM, 
c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OHS. 
Prices: $80.00 CAN. 

There has been much interest in recent years in the application 
of mobility control foams to improve the sweep efficiency of steam 
and gas miscible EOR processes. While it seems to be well estab- 
lished that foams can reduce gas mobility in oil-free systems, the 
effect of an oil phase on a foam is less understood. Work was per- 
formed in an attempt to better understand the interactions between 
surfactants foams and crude oils so that foam sensitivity to crude 
oil can be predicted and possibly even controlled for improvement 
of oil recovery processes that employ foams. A number of foam- 
forming surfactants were tested for their sensitivity to different 
crude oils using different approaches, like foaming capacity in a 
blender at atmospheric pressure, foaming capacity in high pressure 
visual cell, visual observation in a glass micromodel, mobility re- 
duction in core floods and measurement of phase behaviour and 
interfacial properties. Mixtures of surfactants that generate oil- 
sensitive and oil-insensitive foams were also tested. The results 
indicate that the sensitivity of a foam to oil strongly depends on the 
surfactants type, but it is not affected as strongly by the type of oil. 
It is also shown that blending of surfactants may allow the formula- 
tion of systems with a desired degree of oil sensitivity. Surfactant 
loss due to partitioning into oil phase was found to be negligible. 8 
refs., 9 figs., 8 tabs. 


12496 (PCCIM-CE-02786-2.vols, pp. 13, Paper 84-40- 
13) Completion capabilities of a new cable deployed electric 
submersible pumping system for enhanced oll production. 
Bayh, R.I. Ill (Otis Engineering Corp. (Canada)); Neuroth, D.H. 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 40. 
annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 
May 1989; CE-02786). In Building on 40 years of achievement: 
Volumes 1 and 2. Available from Petroleum Society of the CIM, 
c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

This paper provides details of the structure and capabilities of 
Cable- Deployed Pumping System (CDPS), which was jointly de- 
veloped by several U.S. manufacturers with petroleum industry 
support. The principal technical contributions in the deployment of 
electric submersible pumps made by this new system are: a new 
composite CAPS cable designed to withstand the rigors of down- 
hole service and capable of being spliced; a new approach to 
cable handling using a modified reeled tubing injector; new down- 
hole completion options based on existing technology and 
equipment for both conventional and inverted pump configurations; 
employment of new downhole electrical penetration method readily 
adaptable to either pump configuration. A schematic overview of a 
CDPS using a conventional ESP pump and motor is given. It is 
concluded that operational flexibility offered by a cable-deployed 
pumping system resulted in adaptibility with proven completion 
methods and existing hardware. 5 refs., 10 figs. 


12497 


(PCCIM—CE-02786-2.vols, pp. 17, 
10) Measurement-while-perforating: A case study illustrating 


Paper 89-40- 
application and analysis of pressure, temperature, and 
flowrate during a repertorating job. Nordquist, M. (Schlumberger 
Well Services (Canada)); Joseph, J.; Tariq, S. Petroleum Society of 
CIM (Canada). 1989. (CONF-8905249-: 40. annual technical meet- 
ing of the Petroleum Society of the Canadian Institute of Mining 
and Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE- 
02786). In Building on 40 years of achievement: Volumes 1 and 2. 
Available from Petroleum Society of the CIM, c/o AMOCO Canada, 
Box 200, Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

The use of simultaneously recorded pressure and flow rates 
obtained from short duration transient tests performed during perfo- 
rating operations is examined. Of primary interest in this work is 
the application of the technique to evaluate the addition of perfo- 
rated intervals to a thick, partially completed pay zone. The study 





describes in detail the objectives, test design, data acquisition and 
analysis of transient tests performed on four producing wells in 
Uinta County, Wyoming, before, during and after reperforation op- 
erations. A field example using one well is used to illustrate the 
analysis techniques. Estimates of the permeability and skin effect 
from these short-term tests and subsequent production logging 
measurements are compared to those obtained from earlier con- 
ventional tests to assess the effectiveness of the recompletion 
operations. The results demonstrate the validity of the tests con- 
ducted and their utility in completion evaluation. 14 refs., 15 figs., 2 
tabs. 


12498 (PCCIM—CE-02786-2.vols, pp. 16, Paper 89-40-7) Two- 
phase gas/liquid flow rate estimation during closed-chamber 
testing. Kabir, C.S. (Schlumberger of Canada (Canada)); Badry, 
R.A.; Hasan, A.R. Petroleum Society of CIM (Canada). 1989. 
(CONF-8905249-: 40. annual technical meeting of the Petroleum 
Society of the Canadian Institute of Mining and Metallurgy (CIM), 
Banff (Canada), 28-31 May 1989; CE-02786). In Building on 40 
years of achievement: Volumes 1 and 2. Available from Petroleum 
Society of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, 
CAN T2P OH8. Prices: $80.00 CAN. 

This paper discusses the historical development of the closed- 
chambered test (CCT) and drill stem test (DST) in oil drilling. Since 
flow-rate estimation constitutes one of the most important tasks in 
such tests, a new methodology was developed to compute the 
flow-rate of each phase during two-phase gas/liquid flow, frequently 
encountered in a DST. By measuring pressure at both the well- 
head and above the downhole flow-control valve, the changing 
liquid height is calculated by considering two-phase flow, including 
the effects of gas and liquid compression, friction, and mass trans- 
fer. The knowledge of rising liquid height during the flow period 
allows calculation of liquid flow-rate, while the gas flow-rate is com- 
puted from the material balance considerations. Several field 
examples are used to verify the new method, which show good 
agreement between the measured and computed total liquid recov- 
eries, thus validating the proposed method. It is also concluded 
that the computed flow-rates enchance buildup analysis for reser- 
voir parameter estimation. 27 refs., 18 figs. 


12499 (PCCIM-CE-02786-2.vols, pp. 11, Paper 89-40-1) Judy 
Creek miscible flood produced fluids monitoring. Wu, R.S. 
(Esso Resources Canada Ltd. (Canada)); Fish, R.M.; Batycky, J.P. 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 40. 
annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 
May 1989; CE-02786). In Building on 40 years of achievement: 
Volumes 1 and 2. Available from Petroleum Society of the CIM, 
c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

A produced fluid monitoring program for the Judy Creek BHL A 
Pool hydrocarbon miscible flood was implemented as a basis for 
quantifying solvent production and for monitoring miscibility. The 
program involved the collection and analysis of gas and liquid sam- 
ples from wells exhibiting solvent production, the application of a 
tuned Peng-Robinson equation of state to match gas and liquid 
compositions and gas/oil ratio, and solvent production was quanti- 
fied and the miscibility mechanism was identified. The blending of 
liquidfied petroleum gas and dry gas into solvent was performed 
through a microprocessor controlled application of the miscible 
equivalence (ME) technique. The monitoring program aiso provided 
a test of the automated ME technique. The produced fluid monitor- 
ing program has revealed that the ME technique has been 
successful, and that gas analysis data provide the best basis for 
the determination of solvent production volumes and flood miscibil- 
ity. 3 refs., 3 figs., 9 tabs. 


12500 (PCCIM-CE-02786-2.vols, pp. 14, Paper 89-40- 
47) Micellar-polymer flooding: Status and recent advances. 
Thomas, S. (Univ. of Alberta, Edmonton, AB (Canada)); Faroug Alii, 
S.M. Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 
40. annual technical meeting of the Petroleum Society of the Cana- 
dian Institute of Mining and Metallurgy (CIM), Banff (Canada), 
28-31 May 1989; CE-02786). In Building on 40 years of achieve- 
ment: Volumes 1 and 2. Available from Petroleum Society of the 
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CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

This paper presents an assessment of the micellar flooding 
process in the light of laboratory and field data, with a view to de- 
termining its future prospects. Despite being the most successful 
chemical flooding process in the field of recovering oil from a wa- 
terflooded reservoir, process economics remains a matter of 
concern. For this study a micellar solution consisting of oil, water 
and a surfactant, as well as small amounts of other chemicals was 
used. The role of phase behavior of such a system is examined 
from the point of view of displacement efficiency. Salinity of the 
brine in the fluid system used is an important factor in determining 
the process efficiency. The micellar slug can be broken into two or 
more slugs using the phase diagram, in such a way that the indi- 
vidual slugs are compatible with each other, reducing the slug 
dissipation rate. The micellar flooding process has great potentials 
for the tertiary recovery of light oils. It has been suggested that the 
new approaches, such as the use of multiple slugs, sacrificial pre- 
flushes, and combination with other chemicals processes will 
continue to increase process efficiency. 99 refs., 6 figs., 3 tabs. 


12501  (PCCIM—CE-02786-2.vols, pp. 14, Paper 89-40-46) In- 
jection profile modification with a new non-polymer gelling 
system. Chan, K.S. (Dowell Schlumberger Canada Inc. (Canada)). 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 40. 
annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 
May 1989; CE-02786). In Building on 40 years of achievement: 
Volumes 1 and 2. Available from Petroleum Society of the CIM, 
clo AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

This paper traces the historical background of the materials and 
techniques used to plug water thief zones in multi-layered reser- 
voirs. A non-polymer delayed gelling system developed and field 
tested is described in detail. This system solved the problems lead- 
ing to low percentage of oil recovery by conventional technique of 
uniform displacement of the reservoir fluid by injection water. The 
characteristics of the gelling system are: very low water-like vis- 
cosities during injection, non-shear sensitivity and a controllable 
gelling time. These properties permit a deep penetration of the gel 
into the formation, thereby extending the profile modification further 
into the reservoir, and thus improving the efficiency of the treat- 
ment. A further application for this type of system is in reducing the 
water/oil ratio in production wells where water coning is a problem. 
Gel formation, gel time control, gel synthesis, and gel dissolution 
are described. The system is insensitive to mix water salinity and 
hardness. The field tested applicable temperature range is 20 to 
120°C, the fluid system has low viscosity and can be pumped at 
any field rate, using simple mixing and pumping equipment. It is 
also an efficient pore blocking system. Minimum water permeability 
reduction ration was 50, and the system can be used to divert the 
water flow from water channels to unswept zones, or minimise wa- 
ter production resulting from channels or coning. 15 refs., 12 figs. 


12502 (PCCIM-—CE-02786-2.vols, pp. 28, Paper 89-40-43) Op- 
timal emulsion design for the recovery of a Saskatchewan 
crude. Fiori, M. (BP Canada Resources Ltd. (Canada)); Farouq 
Ali, S.M. Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

This study deals with designing water-in-oil macroemulsions pre- 
pared with the Eyehill crude produced in the Province of 
Saskatchewan, and laboratory testing of these emulsions as sec- 
ondary recovery agents. Macroemulsion flooding is presented as 
an alternative secondary recovery technique for moderately viscous 
oils in reservoirs unsuitable for thermal recovery applications. While 
carrying out the study, costs were kept in perspective because the 
objective was to formulate a procedure that was simple, effective 
and practical. The study was carried out in three stages. The first 
stage examined the parameters affecting interfacial tension, the 
second stage involved preparing and observing mixtures of Eyehill 
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wellhead crude and of the selected NaOH solution, and the third 
stage consisted of evaluating selected sand pack displacements. 
Five runs were conducted in oil-saturated sand packs with brine 
present at residual saturation. A unique feature of this study was 
the use of solvents in adjusting the emulsion characteristics for in- 
creased oil displacement efficiency. Emulsion slugs were then 
injected into partially waterflooded cores resulting in incremental re- 
coveries of up to 70%. Eyehill emulsion flooding appears feasible 
under the given set of constraints. Emulsion flooding in a partially 
waterflooded sand pack showed 61% improvement in oil recovery. 
In sand pack displacement tests, injection of emulsion slugs 
followed by water increased oil recovery by 27 to 86% over a con- 
ventional waterflood. Emulsion instability during displacement can 
significantly lower recovery by inviting water channeling. 25 refs., 
23 figs., 3 tabs. 


12503 (PCCIM-CE-02786-2.vols, pp. 15, Paper 89-40- 
39) Proper casing equipment can reduce completion costs. 
Giroux, R.L. (Halliburton Services (Canada)); Sullaway, B. 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 40. 
annual technical meeting of the Petroleum Society of the Canadian 
institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 
May 1989; CE-02786). In Building on 40 years of achievement: 
Volumes 1 and 2. Available from Petroleum Society of the CIM, 
clo AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

Background of the American Petroleum Institute (API) and the 
National Association of Corrosion Engineers’ standards for floating 
equipment operating in conventional wells and in wells having sul- 
fide stress cracking environments is given. Oil and gas producer 
and operators can make significant reductions in well completion 
costs by selecting lower cost floating equipment tor certain applica- 
tions in which expensive combinations have traditionally been used, 
and by using test results presented in the paper as performance 
standards for stage cementing equipment. The standard testing of 
stage cementing equipment, as well as for unique circumstances, 
are discussed. The logical sequence of tests for evaluating new de- 
signs and providing a quality check for existing equipment are also 
given. It is concluded that standard stage cementing equipment is 
available in grades that will work wtih API casing grades H-40, J & 
K 55, C-75, L-80 and N-80. Equipment is also available in a P-110 
equivalent grade that will work with the API grades: H-40, J & K - 
55, N-80, C-95, P-105 and P-110. It is also noted that long-term 
seal life in stage cementing equipment is dependent on the tem- 
perature at the location of the tool in the hole and the chemicals to 
which the equipment is exposed in the hole as well as tool design 
and seal elastomer compound. 9 refs., 10 figs., 6 tabs. 


12504 (PCCIM—CE-02786-2.vols, pp. 12, Paper 89-40-36) Ef- 
fect of additives on cyclic steam stimulation for 
Lindbergh Field, Alberta. Metawally, M. (PanCanadian Petroleum 
Ltd. (Canada)). Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-—: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

Evaluation of the effect of gaseous additives on the performance 
of the steam stimulation process for the Cumming formation in the 
Lindbergh field (Alberta) is discussed. A laboratory program was 
conducted to investigate the effect of carbon dioxide and methane 
on the performance of steam stimulation and investigate the differ- 
ences in performance between simultaneous injection of steam and 
a gaseous additive and injection of a gas slug prior to steam injec- 
tion. A total of eight tests were carried out, employing core and 
fluids, from the field. A validated numerical model was also used to 
evaluate the impact of adding non-condensible gases to steam 
under various conditions. These indicate the presence of a non- 
condensible gas improved steam injectivity. Injectivity improvement 
was most pronounced when a gas slug was injected prior to steam 
injection. Results from numerical simulation work supported these 
observations. it was shown that the addition of carbon dioxide to 
steam improved steam injectivity, and the presence of non- 
condensible gas with steam did not improve steam drive recovery 
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and resulted in higher residual oil saturation compared to steam in- 
jection alone. 11 refs., 8 figs., 1 tab. 


12505 (PCCIM-CE-02786-2.vols, pp. 11, Paper 89-40-28) Re- 
duced adsorption and separation of blended surfactants on 
sand and clay. Dawe, B. (Dow Chemical Canada (Canada)); 
Oswald, T. Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

Recent successful field trials of foam floods using surfactants 
containing disulfonated alkyidiphnyloxides have stimulated interest 
in the use of these surfactants in other EOR products. Adsorption 
and separation of such surfactants is still a concern among some 
members of the petroleum industry. Discussed are the advantages 
of using blended surfactants, notably enhanced mobility control and 
improved hardness tolerance. The main emphasis is on the ad- 
sorption and separation of these surfactants when in contact with 
sand and clay. It has been found that adsorpiton of surfactants 
from blends is significantly lower than from pure surfactants and 
that separation of the blends is much less of a concern than is 
commonly believed. Adsorption and separation studies were done 
using water containing different concentrations of inorganic salts in 
combination with sand and sand/montmorillonite adsorptants. It 
was also shown that it is possible to enhance properties such as 
mobility control and calcium tolerance by blending two structurally 
different anionic surfactants. 5 refs., 14 figs 


12506 (PCCIM—CE-02786-2.vols, pp. 10, Paper 89-40-15) In- 
vestigation and field observation on the occurrence of 
flashing phenomena during sucker-rod pumping of hot fluids 
from thermal processes. Coates, R.M. (Alberta Research Coun- 
cil, Edmonton, AB (Canada)); Toma, P.; Lam, V.; Ngutyen, D. 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 40. 
annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 
May 1989; CE-02786). In Building on 40 years of achievement: 
Volumes 1 and 2. Available from Petroleum Society of the CIM, 
c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

Flashing of high-temperature, near-saturation, aqueous oil emul- 
sions and inflow of steam and volatiles produced during the 
thermorecovery process of heavy oil are decreasing the efficiency 
of conventional sucker-rod pumping systems. This paper describes 
novel laboratory methods aimed at allowing direct observations of 
this phenomena and assessing the rationale and effectiveness of 
external speed control and better valve design to improve pumping 
efficiency. A 1:1 operational replica of a sucker-rod pump in which 
the pump barrel and valve cages have been constructed from plex- 
iglass, was used for laboratory simulations and room temperature 
visualization of effects induced by gas inflow and vapour flashing. 
Direct observations of the flashing occurrence using a freon-oil 
mixture and measurement of critical velocity peaks using a laser- 
droppler anemometer, offer new practical methods to assess and 
improve the efficiency of the multi-phase pumping process of ther- 
morecovery fluids. The investigations indicates that the laboratory 
apparatus can be successfully used to study sucker rod pumping 
of multiphase fluids and fluids near saturation. A number of conclu- 
sions regarding the apparatus and the pumping process derived 
from the experimental results are included at the end of the paper. 
5 refs., 18 figs. 


12507 (PCCIM-CE-02786-2.vols, pp. 8, Paper 89-40-11) Ef- 
fects of a thin skin at the front on composite reservoir well 
tests. Ambastha, A.K. (Univ. of Alberta, Edmonton, AB (Canada)); 
Ramsey, HJ. Jr. Petroleum Society of CIM (Canada). 1989. 
(CONF-8905249-: 40. annual technical meeting of the Petroleum 
Society of the Canadian Institute of Mining and Metallurgy (CIM), 
Banff (Canada), 28-31 May 1989; CE-02786). In Building on 40 
years of achievement: Volumes 1 and 2. Available from Petroleum 
Society of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, 
CAN T2P OHB8. Prices: $80.00 CAN. 





A radially composite reservoir model is used to analyze well- 
tests from a variety of enhanced oil recovery projects, geothermal 
reservoirs, and acidization projects. A composite reservoir is made 
up of two or more regions. Each region has its own rock and fluid 
properties. Also, dynamic phenomena, such as phase changes and 
multi-phase flow effects in a region near the front, can cause a 
sharp pressure drop at the front. In this study such a sharp pres- 
sure drop is modelled as a thin skin at the front. An analytical 
solution for the transient pressure behavior of a well in a two- 
region composite reservoir with a skin at the front is obtained using 
the Laplace transformation. Analysis shows that a thin skin at the 
front can explain a short duration pseudosteady state correspond- 
ing to the inner swept volume for small mobility and storativity 
contrasts. The effects of a skin at the front are similar to the effects 
of storativity ratio. Thus, neglecting a thin skin at the front can 
cause large errors in parameter estimation using a type-curve 
matching method. Also, graphical correlations are presented for the 
time to the end of pseudosteady state behavior corresponding to 
the inner swept volume with a skin at the front. Such correlations 
should help in selecting a proper pseudosteady Cartesian straight 
line for data analysis. 11 refs., 13 figs., 1 tab. 


12508 (PCCIM-CE-02786-2.vols, pp. 9, Paper 89-40-9) An 
approximate solution of linear flow in naturally fractured reser- 
voirs. Aguilera, R. (Servipetrol Ltd. (Canada)). Petroleum Society of 
CIM (Canada). 1989. (CONF-8905249-: 40. annual technical meet- 
ing of the Petroleum Society of the Canadian Institute of Mining 
and Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE- 
02786). In Building on 40 years of achievement: Volumes 1 and 2. 
Available from Petroleum Society of the CIM, c/o AMOCO Canada, 
Box 200, Calgary, AB, CAN T2P OHB8. Prices: $80.00 CAN. 

The paper reviews the literature on fractured reservoirs. A dual 
porosity model is presented with equations, for evaluation of linear 
flow in naturally fractured reservoirs. This situation might happen, 
for example, in the case of drawdowns or buildup in dual-porosity 
systems which are hydraulically fractured or semi-indefinite dual 
porosity systems which are bounded by two parallel linear disconti- 
nuities. It is shown that a conventional crossplot of log of pressure 
change vs log of time should result in two parallel straight lines 
with a slope equal to 0.5 and a transition period which depends on 
the type of interporosity flow (pseudo steady state, transient or 
gradient) and the shape of the matrix blocks. This plot allows de- 
termination of the storativity ratio, omega, fracture, porosity and 
distance between antural fractures. A conventional crossplot of 
pressure change vs square root of time on Cartesian coordinates 
should result in two distinct straight lines. The first straight line has 
a slope bigger than the second straight line. The ratio of these 
slopes squared gives the storativity ratio, omega. The analysis also 
permits: calculation of the hydraulic fracture length. 14 refs., 4 figs., 
2 tabs. 


12509 (RCL-53) Water soluble polymers for enhanced oil 
recovery. Final report. Raylo Chemical Ltd., Edmonton, AB 
(Canacia). 1981. 50p. (CE-02674). Available from CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Ganada K1A 0G1. Prices: $0.34 CAN per page, $3.40 mini- 
mum. 

This report begins with summaries of four programs including 
develojment of a standard procedure for the dissolution and condi- 
tioning of water-soluble polymers in brine (with measurements of 
the relative viscosity and screen factor before and after contacting 
with iron filings), a standard method for the preparation of stock so- 
lutions of water-soluble polymers, the effects of the contacting of 
such solutions with iron and atmospheric oxygen, and the shear 
degraciation and filterability of selected enhanced oil recovery poly- 
mers. The results of this research are the following: test for 
screening the ability of various stabilizers to protect synthetic 
water-soluble polymers against free-radical induced degradation 
was developed; a research was initiated on the chemical past- 
modification of natural and synthetic water-soluble polymers; 
preliminary experiments were made to probe the differences be- 
tween N-Hance 325 and other synthetic water-soluble polymers; 
and an attempt was made, without sucess, to differentiate between 
the block and random distributions of carbonyl groups in poylamide 
polymers using °C magnetic resonance spectroscopy. It appeared 
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that the degradation of partially hydrolised polyacrylamide-based 
polymers can be attributed to the presence of reactive free radicals 
derived from the reaction of metallic iron and dissolved oxygen. 
The grafting of polyacrylamides to a polysaccharide backbone is 
expected to yield a shear-degradation resistant product. 


12510 The competition for chromium between xanthan 

er and resident clays in sandstones. Garver, F.J. 
(Marathon Oil Co. (US)); Sharma, M.M.; Pope, G.A. pp. 800 of 
Proceedings of the 1989 SPE annual technical conference and ex- 
hibition: EOR/general petroleum engineering. Society of Petroleum 
Engineers, Richardson, TX (1989). (CONF-891049-: Society of 
Petroleum Engineers annual technical conference and exhibition, 
San Antonio, TX (USA), 8-11 Oct 1989). 

Technical Paper SPE 19632. 

The authors examine the competition for chromium between xan- 
than biopolymer and the resident clays in Berea sandstone cores. 
Xanthan requires the Cr°* ion to form gel while the resident clays 
remove the chromium from the bulk solution by a cation exchange 
process. These two competing factors are examined through core- 
floods and computer simulation to determine the amount of 
chromium actually available for crosslinking. Chromium and poly- 
mer retention and pH as well as the pressure drop due to gel 
formation are analyzed. This study points to the need to conduct 
experiments with porous media containing clay and to the need for 
better modelling of the complex phenomena occurring under condi- 
tions of interest for field applications. 


12511 Effects of crossbedding on well performance. Lord, 
M.E. (Research and Engineering Consultants Inc. (US)); Collins, 
R.E. pp. 663 of Proceedings of the 1989 SPE annual technical 
conference and exhibition: Formation evaluation and reservoir ge- 
ology. Society of Petroleum Engineers, Richardson, TX (1989). 
(CONF-891049-—: Society of Petroleum Engineers annual technical 
conference and exhibition, San Antonio, TX (USA), 8-11 Oct 1989). 

Technical Paper SPE 19587. 

The authors discuss the effects of cross-bedding on transient 
pressure well tests investigated using a combination of numerical 
and analytical mathematical methods. It has been shown that for 
systems in which cross-bed laminae are thin, and closely spaced, 
relative to formation thickness, wells exhibit a negative skin factor 
and an effective permeability that are dependent on the dip angle 
of the cross-bed laminae. 


12512 Interaction of phase benavior, reservoir heter 

ity, and crossflow in CO, floods. Pande, K.K. (Chevron Oil Field 
Research Co., La Habra, CA (USA)); Orr, F.M. Jr. pp. 800 of 
Proceedings of the 1989 SPE annual technical conference and ex- 
hibition: EOR/general petroleum engineering. Society of Petroleum 
Engineers, Richardson, TX (1989). (CONF-891049-: Society of 
Petroleum Engineers annual technical conference and exhibition, 
San Antonio, TX (USA), 8-11 Oct 1989). 

Technical Paper SPE 19668. 

Chromatographic separation of components present in an oil 
displaced by CO. can cause high displacement efficiency in one- 
dimensional flow. When the flow occurs in layers systems, however, 
the composition path of the displacement is altered from that for 
one-dimensional flow if crossflow is present. Material balance 
equations are derived for flow of ternary mixtures in a two-layer 
porous medium with vertical equilibrium viscous crossflow. Phase 
behavior was represented by the Peng-Robinson equation of state. 
Effects of volume change on mixing were not included in the flow 
calculations, however, the material balance equations were solved 
by an explicit finite difference method when crossflow was present, 
and by the method of characteristics when crossflow was absent. 
The authors present a comparison of solutions for displacements 
with and without crossflow which indicates that for multicontact 
miscible displacements, crossflow between layers induces two- 
phase flow in both layers, even though only single-phase flow 
would be observed in a uniform one-dimensional porous medium. 


12513 An analytical solution for steam/oll/water displace- 
ments. Wingard, J.S. (Stanford Univ., CA (USA)); Orr, F.M. Jr. pp. 
800 of Proceedings of the 1989 SPE annual technical conference 
and exhibition: EOR/general petroleum engineering. Society of 
Petroleum Engineers, Richardson, TX (1989). (CONF-891049-: 


ERA Vol. 15, No. 6 57 





02 PETROLEUM 
0203 Drilling and Production 


Society of Petroleum Engineers annual technical conference and 
exhibition, San Antonio, TX (USA), 8-11 Oct 1989). 

Technical Paper SPE 19667. 

Analytical solutions, obtained by the method of characteristics, 
are reported for displacement of oil and water by injected steam in 
one dimension. The authors describe a mathematical model of 
purely convective flow of two or three phases with temperature 
variation. The model includes effects of volume change with 
changes of temperature and phase but excludes effects of longitu- 
dinal conduction or transverse heat loss. In effect, they treat 
enthalpy as if it were another component in the material balance 
equations. They outline the formulation of the resulting eigenvalue 
problem, and state and solve the shock balances that are an es- 
sential part of the solutions. They report and compare example 
solutions for displacement of three oils. 


12514 The influence of texture on steady foam flow in 
Berea sandstone. Ettinger, R.A. (Univ. of California, CA (US)); 
Radke, C.J. pp. 800 of Proceedings of the 1989 SPE annual 
technical conference and exhibition: EOR/general petroleum engi- 
neering. Society of Petroleum Engineers, Richardson, TX (1989). 
(CONF-891049--: Society of Petroleum Engineers annual technical 
conference and exhibition, San Antonio, TX (USA), 8-11 Oct 1989). 

Technical Paper SPE 19688. 

An understanding of texture, or bubble-size, evolution is 
paramount for modeling foam flow in porous media in that fine tex- 
tures may impart large flow resistances. Bubbie size, in turn, is 
determined by complicated lamellae creation and decay processes. 
The authors present their study of the quantitative role of bubble 
size in the steady flow of strong foam through a 0.8-* Berea 
sandstone. Inlet and outlet textures are determined from photomi- 
crographs taken of bubbies flowing through specially designed 
visua! cells. Concurrent measurements of pressure profiles and liq- 
uid saturation profiles by microwave attenuation are acquired for 
gas velocities ranging from 1 to 3 m/day and covering a foam qual- 
ity range from 70 to 90%. A simple one-dimensional foam 
population-balance model is outlined to quantify the observed flow 
and texture behavior. 


0204 Processing 


Refer also to citation(s) 12247, 12258, 14240, 14358, 14361, 
14362, 14363 


12515 (DOE/PC/88801-T4) Improved performance in co- 
processing through fundamental and mechanistic studies in 
hydrogen transfer and catalysis: Quarterly report, June 27— 
September 26, 1989. Curtis, C.W.; Guin, J.A. Auburn Univ., AL 
(USA). Dept. of Chemical Engineering. [1989]. 46p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract AC22-88PC88801. Order 
Number DE90004794. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

To gain a fundamental understanding of the role and importance 
of hydrogen transfer reactions in thermal and catalytic coprocess- 
ing by examining possible hydrogen donation from cycloalkane/ 
aromatic systems and by understanding the chemistry and en- 
hanced reactivity of hydrotreated residuum, as well as by enriching 
petroleum solvent with potent new donors, nonaromatic hydroaro- 
matics, thereby promoting hydrogen transfer reactions in 
coprocessing. Progress and a literature review are presented in 
this report. 8 refs., 3 tabs. 


12516 (ESC-49) SERUM (Static ESC Refinery Utility 
Model): A model of the Dutch petroleum refineries. Van Oost- 
voorn, F.; Kroon, P.; De Lange, A.V.M. Stichting Energieonderzoek 
Centrum Nederland, Petten (Netherlands). Energie Studie Cen- 
trum. Oct 1989. 146p. (in Dutch). Order Number DE90737968. 
Available from NTIS (US Sales Only), PC AO7/MF A01. 

On request of the Ministry of Economic Affairs, the Energy 
StudyCentre (ESC) of the Netherlands Energy Research Founda- 
tion (ECN) hasdeveloped a model of the refinery industry in the 
Netherlands. TheLP-model, called SERUM (Static ESC Refinery 
Utility Model), is able tocalculate the effects of various changes in 
the refinery environment,e.g. changes in crude slate, feedstocks, 
product demand, productspecifications, energy use and emission 
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standards. The model will beused for long term analysis on the 
base of the energy scenariosdeveloped by the ESC. Assumptions, 
methodology, specifications andpossible applications of the model 
are outlined. 


12517  (PB—89-238133/XAB) Economic analysis of proposed 
revised effiuent standards and limitations for the petroleum- 
refining industry. Environmental Protection Agency, Washington, 
DC (USA). Office of Water Planning and Standards. Nov 1979. 
90p. (EPA-440/2-79/027). Available from NTIS, PC AO5/MF A01. 

The study analyzes the economic impact which could result from 
the application of effluent standards and limitations issued under 
Sections 301, 304, 306 and 307 of the Clean Water Act to the 
petroleum refining industry. 


12518 Study of the dielectrophoretic trapping mechanism of 
fine particles in laminar flow for non conductive liquids. 
Shalom, A.L. diss. 176p. Technion - Israel Inst. of Tech., Haifa (Mar 
1987). (In Hebrew and English). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

In Hebrew; contents list, legends and abstract repeated in Eng- 
lish. 

The literature on dielectrophoresis was surveyed, with emphasis 
on solids filtration and separation. The forces acting on particles 
under various flow regimes under applied constant, sinusoidal and 
pulsed electric fields were theoretically analyzed and the passages 
of particles through various matrices of rods or beads were simu- 
lated. Dielectric flocculation and the presence of free charges were 
also described. Analytical and numerical calculations were per- 
formed, related to the models and the influence of applied field 
frequency on the various non-dimensional groups was clarified. 
The importance of the secondary effects of flocculation and elec- 
trophoresis were calculated. Experimental results are given for the 
optical observation of capture and particle buildup on a single rod. 
Experiments were also performed in a full matrix of glass and steel 
beads in an external 50-Hz field, using feeds of iron, PVC, 
aluminum and silicic acid powders. Pilot scale experiments demon- 
strated the feasibility of using the method in the petrochemical 
industry. The important finding is the efficiency of using densely 
packed metal grids as electrodes and matrix, which give excellent 
separations at low voltages. Industrial possibilities for the method 
also exist in the mineral processing and solid waste recycling in- 
dustries. (RP) 46 figs., 1 tab., 103 refs. 


12519 Alumine-supported Pt-Re catalysts from organometal- 
lic precursors: Structural characterization by extended x-ray 
absorption fine structure spectroscopy (EXAFS). Fung, A.S. 
(Univ. of Delaware, Newark (USA)); Tooley, P.A.; McDevitt, M.R.; 
Gates, B.C.; Koningsberger, D.C.; Kelley, M.J. American Chemical 
Society, Division of Petroleum Chemistry, Preprints (USA), 33(4): 
591-594 (Sep 1988). DOE Contract AC02-76CH00016;AS05- 
80ER10742. (CONF-880939-: Symposium on preparation and 
characterization of catalysts, Los Angeles, CA (USA), 25-30 Sep 
1988). 

Bimetallic catalysts dominate naphtha reforming by virtue of their 
superior resistance to deactivation by deposited carbon. Significant 
goals for catalyst research are to extend this benefit in reforming 
and to obtain it in other reaction systems. Modern characterization 
science should be able to reveal how the successful bimetallics 
work, providing a scientific basis for research. One strategy is to 
simplify the microstructure by reducing the variety of species 
present. This study takes advantage of the fixed stoichiometry and 
nuciearity available through use of molecular organometallic com- 
plexes as precursors to explore the Re-Pt system. In other 
systems, they have initially given molecularly dispersed species 
and often result in highly dispersed supported metals after reduc- 
tion. The clusters used here have ligands containing only C, H and 
O, with the metals themselves in the formally zero-valent state. 
These factors favor formation of alloy particles after reduction of 
the bimetallic. A factor acting in the opposite direction is the low 
cluster nuclearity, maximizing opportunity for interaction with the 
alumina surface, recognized to confer increased stability against 
reduction. Re2Pt(CO)12, H3Re3(CO)12 and Pt(CH3)2COD were 
synthesized according to literature methods and verified by IR ab- 
sorption spectroscopy. Catalysts were prepared under an inert 
atmosphere by first dissolving sufficient cluster in freshly distilled 





organic solvents and then contacting with partially dehydroxylated 
Degussa C gamma alumina. Overnight evacuation removed the 
solvent. The loadings were arranged so as to obtain approximately 
1.2% Re (metal basis) for all. 


12520 2,3-Dihydrothiophene (2,3-DHT) complexes of tung- 
sten. Structure of W(CO)s(dppe)(2,3-DHT). Glavee, G.N. (Ames 
ab., IA (USA)); Daniels, L.M.; Angelici, R.J. Inorganic Chemistry 
(USA), 28(9): 1751-1754 (3 May 1989). DOE Contract W-7405- 
ENG-82. 

The formation of 2,3-dihydrothiophene (2,3-DHT) has been pro- 
posed as the first step in the hydrosulfurization of thiophene. The 
preparation of a variety of phosphine-substituted tungsten com- 
plexes, which potentially could coordinate through the olefin on the 
sulfur on the catalyst surface, are reported. The structure of a 2,3- 
DHT compound is also reported as determined from x-ray data. 15 
refs., 1 fig., 3 tabs. 


0205 Products and By-Products 
Refer also to citation(s) 14058 


12521 (EMR/TE-86-5) Optimized linear program analysis of 
the effect of oxygenated fuels on Canadian oil refineries. De- 
partment of Energy, Mines and Resources, Ottawa, ON (Canada). 
Transportation Energy Div. Mar 1986. 150p. Contract EMR OSQ85- 
00149. (MICROLOG-89-05366). Available from PC Energy, Mines 
and Resources Canada, Communications Branch, 580 Booth St., 
Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

As a result of the banning of lead additives in automobile fuels 
new strategies are needed to increase or maintain fuel octane 
numbers. Oxygenates, such as ethyl alcohol or ethers, can be 
added to gasoline for this purpose. The purpose of this study is to 
assess the technical and financial impact of oxygenated gasoline 
on Canadian oil refineries. It encompases a wide variety of oxy- 
genates under different octane requirement scenarios, regions, and 
refinery types. Sensitivity to various blending octane values, voiatil- 
ity parameters and capital costs were also explored. The supply 
cost of oxygenates manufactured from feedstocks with prices cou- 
pled to oil prices are expected to decrease. 7 figs., 17 tabs. 


12522 (PB-90-114067/XAB) Compaction of asphalt pave- 
ment. Final report. Hughes, C.S. National Research Council, 
Washington, DC (USA). Transportation Research Board. Oct 1989. 
52p. (TRB/NCHRP/SYN-152). Available from NTIS, PC A04/MF 
A01. 

Library of Congress catalog card No. 89-50758. 

This synthesis will be of interest to construction and materials 
engineers, paving contractors, equipment manufacturers, and oth- 
ers who are involved in assessing the performance of asphalt 
pavements. Information is presented on various issues related to 
compaction of asphalt pavements. Compaction is one of the most 
important factors affecting the performance of asphalt pavements. 
The report of the Transportation Research Board describes the 
theory, methods, equipment, and specifications related to the com- 
paction of asphalt pavements. A brief history of, the importance of, 
and factors affecting compaction are also discussed. Construction 
influences, density measurements, and trends are also considered. 


0206 Health and Safety 
Refer also to citation(s) 15247 


12523 (SIl-SI-786/2) Electrical apparatus for explosive gas 
atmospheres: electrical us - type of protection "p”. 
Standards Inst. of Israel, Tel Aviv (Israel). Nov 1986. 33p. (In Eng- 
lish and Hebrew). Available from The Standards Inst. of Israel, 42, 
University st., Tel Aviv. 

This Standard replaces Israeli Standard no. IEC 786, part 5 of 
June 1971. This Standard, apart from changes and additions to 
suit it to Israeli usage, is identical with Standard no. 79-2 issued by 
the International Electrotechnical Commission, dated 1983. In- 
cluded is "Electrical apparatus for explosive gas atmospheres. Part 
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2: electrical apparatus - type of protection ‘p”, International Elec- 
trotechnical Commission, Geneva, Switzerland. IEC Report. 
Publication 79-2, 3rd edition, 1983, 27 pages. 

The Standard concerns the use of protective gases to prevent 
the initiation of explosions by electrical apparatus operating in ex- 
plosive atmosphere. If the containment of the apparatus does not 
include any source of explosive gases or flammable vapors it 
should be filled with air or an inert gas at a pressure greater than 
atmospheric. If there is a source of flammable or explosive vapor 
or gas inside the containment, then a protective gas should be fed 
into the containment in sufficient quantity to dilute the hazardous 
material below its danger level. Protective measures discussed in- 
clude automatic electric switches, alarms, and interlocks between 
the pressurization system and power supplies. Other aspects dis- 
cussed include design and construction of the enclosure to ensure 
gas purging, ducting design and construction, design of electrical 
connections, temperature limits and informative markings. Refer- 
ences made in IEC-79-2 to IEC publications are replaced by 
references to Israeli Standards, as follows: IEC 79-0-1983 is 
replaced by SI 786 IEC 79-7-1969 is replaced by Si 786.7 IEC 79- 
8-1969 is replaced by Si 786.8 IEC 529-1976 is replaced by SI 
981. (RP) 5 figs., 2 tabs., 15 refs. 


12524 (SIIl-S-786/10) Electrical apparatus for explosive 
gas atmospheres: classification of hazardous areas. Standards 
Inst. of Israel, Tel Aviv (Israel). Apr 1988. 30p. (in English and He- 
brew). Available from The Standards Inst. of Israel, 42, University 
st., Tel Aviv. 

This Standard replaces Israeli Standard number S.|. 786.10, 
dated November 1970 and its Amendment number 1, dated 
November 1986. The authorization of this Standard was renewed 
in 1989. This Standard, apart from listed changes and additions, is 
identical with Standard number IEC 79-10, dated 1986, issued by 
the International Electrotechnical Commission. Included is 
"Electrical apparatus for explosive gas atmospheres. Part 10: clas- 
sification of hazardous areas”, International Electrotechnical 
Commission, Geneva, Switzerland. IEC Report. Publication 79-10, 
2nd edition, 1986, 24 pages. 

The report provides guidance on the classification of areas in 
which flammable gas or vapor risks may arise. It does not cover 
mining, explosives manufacture, risks due to ignitable dusts or 
fibers, catastrophic failures, or non-electrical ignition. Three zone 
classifications are defined according to the frequency and duration 
of the occurrence of an explosive gas atmosphere. Three grades 
of sources of gas or vapor are defined and tabulated information is 
presented on various types. Aspects to be considered in dealing 
with hazard prevention include type of equipment, available 
artificial and/or natural ventilation and the effects of failure or ob- 
struction of ventilation. Diagrams are presented which provide 
guidance on the classification of zones and on labelling them. (RP) 
5 figs., 1 tab., 42 refs. 


12525 (SII-S-786/12) Electrical apparatus for explosive 
gas atmospheres: cliessification of mixtures of gases or 
vapours with alr according to thelr maximum experimental 
safe gaps (mesg) and minimum igniting currents (mic). Stan- 
dards inst. of Israel, Tel Aviv (Israel). Nov 1986. 13p. (in English 
and Hebrew). Available from The Standards Inst. of Israel, 42, Uni- 
versity st., Tel Aviv. 

This Standard, apart from changes and additions which suit it to 
israeli usage, is identical with Standard number IEC 79-12, dated 
1978, issued by the International Electrotechnical Commission. In- 
cluded is "Electrical apparatus for explosive gas atmospheres. Part 
12: classification of mixtures of gases or vapours with air accord- 
ing to their maximum experimental safe gaps and minimum igniting 
currents”, International Electrotechnical Commission, Geneva, 
Switzerland. IEC Report. Publication 79-12, 1st edition, 1978, 10 

ges. 

The report provides guidance on the selection of the appropriate 
group or sub-group of electrical apparatus, protected by flameproof 
enclosure or designed to be intrinsically safe, according to the gas 
or vapor in which it is intended to be used. A basis is provided for 
the classification of the most commonly used vapors and gases. 
Guidance is presented on the tests needed to classify gases or va- 
pors which are not listed. For flameproof enclosures, the gases 
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and vapors are classified according to their Maximum Experimental 
Safe Gaps (MESG), which are: less than or equal to 0.5 mm, be- 
tween 0.5 mm and 0.9 mm, and equal to or greater than 0.9 mm. 
For intrinsic safety the gases and vapors are classified according 
to the ratio of their minimum igniting currents (MIC) to that of 
laboratory methane. A gas or vapor which is a member of an ho- 
mologous series of compounds can be provisionally classified by 
extrapolation from other members of the series. Mixtures of gases 
or vapors should be classified only after a special determination of 
their MESG or MIC ratio. The classifications of about 70 gases or 
vapors are tabulated. (RP) 1 tab., 13 refs. 


12526 (SIIl-SI-786/13) Electrical apparatus for explosive 
gas atmospheres: construction and use of rooms or bulldings 
protected by pressurization. Standards Inst. of Israel, Tel Aviv 
(Israel). Nov 1986. 13p. (in English and Hebrew). Available from 
The Standards Inst. of Israel, 42, University st., Tel Aviv. 

This Standard, apart from changes and additions which suit it to 
Israeli usage, is identical with Standard number IEC 79-13, dated 
1982, issued by the International Electrotechnical Commission. In- 
cluded is "Electrical apparatus for explosive gas atmospheres. Part 
13: construction and use of rooms or buildings protected by pres- 
surization”, International Electrotechnical Commission, Geneva, 
Switzerland. IEC Report. Publication 79-13, ist edition, 1982, 9 
pages. 

The conditions are defined under which electrical equipment li- 
able to cause an ignition may be used in a room or building where 
flammable gases or vapors may be present and whose entry into 
the room is prevented by the presence in the room of a protective 
gas maintained at a higher pressure than that of the outside at- 
mosphere. Recommendations are made for the construction, 
equipment and operation of such rooms or buildings and their an- 
cillary fittings, including ducts for the protective gas and 
pressure-control devices. The report applies only to enclosures in 
which there is no internal source of flammable gases or vapors. 
Construction aspects include the connections for the protective gas 
ducts, the design of electrical and gas service ducts and the provi- 
sion of automatic closures for the exhaust ducts to protect in case 
of pressurization failure. Protective measures discussed include 
monitoring of the internal atmosphere, warnings of pressurization 
failure, automatic interruption of power supplies and provision of an 
alternative supply of protective gas. The recommended minimum 
overpressure of 25 Pa (0.25 millibar) is amended to 50 Pa (0.50 
millibar) in the Israeli Standard. Recommendations are made for 
examining the construction of the working room, marking its doors 
and formulating operating rules. (RP) 1 tab., 14 refs. 


0207 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 12404, 12455, 12553, 12581, 13303, 13641 


12527 (CERI-89-05379, pp. 1-2) Why OPEC [Organization 
of Petroleum Exporting Countries] may succeed in supporting 
oll prices now after many past fallures. Maxwell, C.T. Canadian 
Energy Research Inst., Calgary, AB (Canada). 1986. (CONF- 
8609481—: International oil and gas markets conference, Calgary 
(Canada), 15-16 Sep 1986; MICROLOG—89-05379). In Papers pre- 
sented at the Intemational Oil and Gas Markets Conference. 
Available from PC Canadian Energy Research institute, 3512-33rd 
St. NW, Calgary, AB, CAN T2L 2A6; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $100.00 CAN; MF $10 CAN. 

It is predicted that despite their inability to maintain oil prices in 
the past, OPEC members will be able, within 18 - 24 months, to 
create an oil supply/demand situation which will bring the price of 
oil to $15/barrel. To achieve this OPEC will have to reduce produc- 
tion to 16.8 bbV/d and prevent its members from cheating on 
production quotas. The reasons given for predicting increased 
OPEC cooperation include the following: the very low prices of the 
past few years will create a cooperative atmosphere in OPEC; 
threats by Kuwait and Saudi Arabia to dramatically increase pro- 
duction now carry great weight; the opening of a political dialog 
between Saudi Arabia and Iran will overcome the main obstacle to 
cooperation in OPEC; and world oil supplies will tighten even with- 
out intervention by OPEC because countries outside OPEC plan to 


60 ERA Vol. 15, No. 6 


cut or hold oil production and because of the devastating effect of 
the lran/Iraq war on the productive capacities of those countries. 


12528 (DOE/EIA-0380(89/09)) Petroleum marketing 
monthly, September 1989. USDOE Energy Information Adminis- 
tration, Washington, DC (USA). Office of Oil and Gas. 8 Dec 1989. 
175p. Sponsored by U.S. DOE Management & Administration. Or- 
der Number DE90005617. Available from NTIS, PC A0O9/MF A01 - 
GPO - OSTI; GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, 
and the refiners acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 


12529 (DOE/EIA—0380(89/10)) Petroleum marketing 
monthly, October 1989. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Oil and Gas. 9 Jan 1990. 
185p. Sponsored by U.S. DOE Energy Information Administration. 
Order Number DE90005831. Available from NTIS, PC AO9/MF A01 
- GPO - OSTI; GPO Dep. 

The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, 
and the refiners’ acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene, and 
propane are presented. 


12530 (DOE/EIA-0520(90/01)) International petroleum 
statistics report, January 1990. USDOE Energy Information Ad- 
ministration, Washington, DC (USA). Office of Energy Markets and 
End Use. 26 Jan 1990. 36p. Sponsored by U.S. DOE Energy Infor- 
mation Administration. Order Number DE90006151. Available from 
NTIS, PC A03/MF A01i - GPO - OSTI; GPO Dep. 

This report presents data on international oil production, con- 
sumption, imports, exports, and stocks. The report has three 
sections. Section 1 contains time series on world oil production, and 
on oil consumption and stocks in the Organization for Economic 
Cooperation and Development (OECD). This section contains an- 
nual data beginning in 1973, and monthly data for the most recent 
two years. Section 2 presents an oil supply/consumption balance 
for the market economies (i.e., non-communist countries). This bal- 
ance is presented in quarterly intervals for the most recent two 
years. Section 3 presents data on oil imports by OECD countries. 
This section contains annual data beginning in 1982, and quarterly 
data for the most recent two years. 


12531 (ETDE/OA-32) Assessment of information needs: 
Production phase of the petroleum industry for an evaluaton 
of International Energy Agency Energy Technology Date Ex- 
change. Linville, B. Linville (Bill), Bartlesville, OK (USA). Sep 1989. 
34p. Sponsored by U.S. DOE Management & Administration. DOE 
Contract AP05-890R30034. Available from OSTI. 

This survey was conducted to determine needs of the petroleum 
industry for information and data on petroleum production technol- 
ogy, including subjects of most interest and most difficult to obtain, 
and sources being used to acquire such information. Results of the 
survey will be used in evaluating the Energy Technology Data Ex- 
change and Department of Energy common data base. A selected 
sample of world petroleum production specialists and petroleum in- 
formation specialists and other related personnel were surveyed to 
learn about their problems in retrieving information and data on 
petroleum production. They were asked what topics and kinds of 
information are of current interest, what sources they are using to 
help resolve their technological problems, what petroleum- 
producing countries are of interest to them, and other related 
questions. 





12532 (IE-IPEI-EPIC—86/0100) The petroleum price war 
1986. Arom, E. Israel Petroleum and Energy Inst., Tel Aviv (Israel). 
Economics and Policy Information Center. Apr 1986. 9p. (in He- 
brew). Available from COST/ P.O.B 20125, TEL-AVIV 61201. 

Text of lecture presented at a seminar organized by the Dayan 
Center for Middie East and Africa Studies, Tel Aviv University, on 
Mar 23, 1986. 

Following the petroleum supply crises of the 1970's, control of 
petroleum prices passed from the big companies to the producer 
countries, and prices rose from about $0.80/barrel to a peak of 
about $40.00/barrel. The high price led to intensive prospecting, 
which was followed by an oil glut. Prices have fallen by about half 
from the peak, and OPEC's control over prices has diminished ow- 
ing to the non-OPEC suppliers. The resulting fall in producers’ 
incomes may eventually lead to a successor to OPEC, with wider 
membership. (MR) 


12533 (IE-MOEI-88/0101) Automatic petrol stations. Feasi- 
bility survey. Consulting and Data Analysis Inst. (1969) Ltd., Tel 
Aviv (israel). Jun 1988. 30p. (In Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

This report surveys the feasibility of establishing automatic gaso- 
line stations throughout Israel. It considers their advantages versus 
their disadvantages in terms of economics, human engineering, 
safety, and administration. The information was acquired through 
the study of the literature in the field, and by conducting telephone 
interviews in the United States and Israel. The report concludes 
that for the present there is no incentive towards making the 
change in favor of automation, and suggests that such a 
changeover could only take place after a complete overhaul of the 
fuel market. (LB) 3 tabs. 


12534 (LU/CMMER-CE-02847, pp. 12) Energy supply 
prospects for the mineral industries in the 1990s. Gordon, RL. 
Laurentian Univ., Sudbury, ON (Canada). Centre in Mining and 
Mineral Exploration Research. 1989. (CONF-8903185—: Energy ef- 
ficient technologies in the mining and metals industry, Sudbury 
(Canada), 29 Mar 1989; CE—02847). In Energy efficient technolo- 
gies in the mining and metals industry. Available from PC 
Memorial University of Newfoundland, Centre for Newfoundland 
Studies, St. John’s, NF, CAN A1B 3Y1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $30.00 CAN; MF $10 CAN. 

This paper briefly examines the key influences on energy mar- 
kets and discusses their implications. Competition in the petroleum 
markets increased steadily after World War !|. This paper suggests 
that protectionism and unwise international dealings on the part of 
industrialized countries created tensions that lead to the creation of 
OPEC and the price rises in the early 1970s. These price rises 
cannot be adequately explained by either scarcity or long range 
planning on the part of oil producers. The efforts of OPEC to con- 
trol prices provides the best explanation for oil price behavior. One 
possible preemptive tactic on the part of oil importers in the event 
that large proce increases are threatened in the future would be to 
impose oil import tariffs. This would force the price to producers 
lower and transfer the fruits of market price control to the oil con- 
suming countries. This strategy seems likely to be unpopular with 
both industry and the public and will probably not be tried. Further- 
more, it seems unlikely that OPEC can control oil prices over any 
extended period. World oil prices should continue to fluctuate in the 
range of $10 to 18/bbi during the next 10 or 20 years 


12535 (MOEI-PP—4-88) A literature survey of the oll market 
structure in selected countries. Maoz, |. Ministry of Energy and 
Infrastructure, Jerusalem (israel). Planning and Policy Div.; Amiran 
Consulting and Projects Initiation, Jerusalem (israel). Jul 1988. 
125p. (In Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

The main purpose of this study is to learn of other countries’ ex- 
perience in creating a competitive market structure in the 
petroleum sector. The motivation to run this survey is the recent 
reform of the petroleum sector in Israel. The oil market structures 
in Austria, Italy, Ireland, Belgium, Germany, Denmark, Greece, 
Japan, Spain and France were reviewed. The main attention of the 
survey was to legislation concerning the importation of petroleum 
and petroleum products. (MR) 20 tabs., 64 refs. 


12536 (OME-89-04909, pp. 10) Changing needs, changing 
sources. Hughes, J.A. (Imperial Oil Ltd., Toronto, ON (Canada)). 
Ontario Ministry of Energy, Toronto, ON (Canada). 1989. (CONF- 
8904301—: Ontario's energy choices conference, Toronto (Canada), 
3-4 Apr 1989; MICROLOG-89-04909). In Ontario’s energy choices 
conterence proceedings. Available from PC Ontario Ministry of En- 
ergy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, CAN M7A 2B7; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

This paper reviews Ontario's energy needs from two points of 
view: the changing mix of the basic fuels supplying Ontario's en- 
ergy and the potentially changing sources of supply of some of 
those fuels. Ontario is and should continue to be well-positioned to 
enjoy a diversified, competitive set of energy options. Canada to- 
day is unique as a significant, net exporter of all major energy 
forms-oil, gas, coa!, electricity and uranium. It has the potential to 
continue to be so through the foreseeable future. A possible ex- 
ception is oil, but only in circumstances where a surplus oil supply 
internationally keeps oil prices down and temporarily delays devel- 
opment of what ultimately could be a vast potential. Most of these 
resources are not in Ontario, but positioned where it is in the 
Canadian and North American energy markets, Ontario will have 
competitive access to all these opportunities. The key to the devel- 
opment of this potential will always be a supportive, stable policy 
setting, one which recognizes the primacy of market forces as 
managers of energy demand and supply, and one which is commit- 
ted to the economic development of Canada’s resource potential. 


0208 Waste Management 
Refer also to citation(s) 12481, 14972 


12537 (HAZ-CE-02856, pp. 32-33) Land application of in- 
vert cuttings from oll and gas wells. Ashworth, J. (Norwest Soil 
Research Ltd., Edmonton, AB (Canada)). Haztech Canada, Ed- 
monton, AB (Canada). 1989. (CONF-8910339-: Haztech Canada 
Edmonton ‘89: environmental controVhazardous waste manage- 
ment conference, Edmonton (Canada), 18-19 Oct 1989; 
CE-—02856). In Haztech Canada Edmonton ‘89: Environmental con- 
troVhazardous waste management conference proceedings. 
Available from Haztech Canada, 4936-87th St., no. 26, Edmonton, 
AB, CAN T6E 5W3. Prices: $50.00 CAN. 

This paper discusses the acceptability of land application as a 
means of safe disposal of invert cuttings used in the diesel invert 
muds in oil and gas well drilling. The study was made on a small 
plot on a cleared area in the Rocky Mountain foothills southwest of 
Calgary (Canada). Revegetation of soil treated with invert cuttings 
was achieved with minimal environmental impact after three sea- 
sons on plots given fertilizer plus a manure mulch. Fertilizer 
treatment combined with cultivation also gave reasonably good re- 
sults at the lower rates of application of the cutting. Salinity was a 
major factor preventing seedling establishment. Revegetation was 
found to be unsuccessful on unfertilized plots even after four sea- 
sons. It was concluded that land application may be practical and 
environmentally acceptable means of disposal of cuttings provided 
that the rate of application does not exceed around 300 cubic me- 
ters per hectare and the level of site management needed for 
successful revegetation and safe degradation of hydrocarbons can 
be sustained for several seasons. 


12538 (HAZ-CE-02856, pp. 106-109) Waste oil: Slip sliding 
away. Edwards, K. Haztech Canada, Edmonton, AB (Canada). 
1989. (CONF-8910339-: Haztech Canada Edmonton ‘89: envi- 
ronmental controV/hazardous waste management conference, 
Edmonton (Canada), 18-19 Oct 1989; CE-—02856). In Haztech 
Canada Edmonton ‘89: Environmental contro/hazardous waste 
management conference proceedings. Available from Haztech 
Canada, 4936-87th St., no. 26, Edmonton, AB, CAN T6E 5W3. 
Prices: $50.00 CAN. 

This paper highlights the problem of disposal of used engine oils 
in Alberta. Engine oil sales in Alberta alone are 103 million litres 
each year which after usage contamination results in 139 million 
litres of waste oil. 26 million litres are reclaimed or recycled either 
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back into re-usable engine oil or into bunker fuel for industrial burn- 
ers, another 12 million litres are sprayed on roads for dust control, 
and about 66 million litres are lost. It is recommended that for the 
effective solution, oil producing companies need to accept part re- 
sponsibility to receive back the waste results of the products they 
sell. 1 fig. 


0209 Environmental Aspects 


Refer also to citation(s) 12486, 12515, 12537, 14982, 15105, 
15106, 15107, 15108, 15109, 15111, 15149, 15150 


12539 (CPA-CE-02812, pp. 165-188) Socio-environmental 
challenges. Herrera, R. (Standard Alaskan Production Co.); 
Alexander, G.; Abel, W.; Cotteril, E. Canadian Petroleum Associa- 
tion, Calgary, AB (Canada). 1988. (CONF-8805349-: 15. CPA 
(Canadian Petroleum Association) Frontier Division workshop, 
Fairmont (Canada), 8-11 May 1988; CE-02812). In Managing tran- 
sition on the Canadian petroleum frontiers. Available from PC 
Infopall, Pallister Resource Management, Bay 105, 4116 - 64th. 
Ave., S.E., Calgary, AB, CAN T2C 2B3; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $24.00 CAN; MF $10 CAN. 

This panel presentation described some of the mechanisms, 
concerns, and ways in which socio-economic concerns have been 
dealt with in considering project development. The first presenta- 
tion described the difficulties of development in the Arctic National 
Wildlife Refuge in Alaska, the companies and governments 
involved, the issues, and the current status of the project. The sec- 
ond presentation described the Bent Horn project in the High Arctic 
on Cameron Island, and its production systems. The third presen- 
tation gave a short summary of the processes and procedures for 
environmental assessment and review as they apply to the east 
coast development projects. It then reviewed Mobil Oil's experience 
with the environmental hearings that were conducted for the 
Venture project in Nova Scotia and the Hibernia project in New- 
foundiand, concluding with a discussion of the importance of public 
participation and suggesting improvements. The final presentation 
described the role of the Inuvialuit Screening Committee in review- 
ing oil and gas projects within the sphere of interest of the 
Inuvialuit people. A short discussion concluded the presentations. 


12540 (DOE/PO/21431-T7) Annual environmental monitor- 
ing report for the Strategic Petroleum Reserve: 1988. Boeing 
Petroleum Services, Inc., New Orleans, LA (USA). Jun 1989. 111p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC96- 
85P021431. Order Number DE90005791. Available from NTIS, PC 
AO6/MF A01 - OSTI; GPO Dep. 

This report summarizes monitoring data collected to assess 
Strategic Petroleum Reserve (SPR) impacts on the environment. 
The report serves as a management tool for mitigating such im- 
pacts, thus serving the public interest by ensuring environmentally 
sound operation of the SPR. Included is a description of each site's 
environment, an overview of the SPR environmental program, and 
a recapitulation of special environmental activities and events asso- 
ciated with each SPR site during 1988. The active permits and the 
results of the environmental monitoring program (i.e., air, surface 
water, ground water, and water discharges) are discussed by site. 
The quality assurance program is presented which includes results 
from laboratory and field audits and studies performed internally 
and by regulatory agencies. 23 refs., 8 figs., 15 tabs. 


12541 (GS—89-1D, pp. 119-124) Recovery of precise off- 
shore permafrost temperatures from a deep geotechnical hole, 
Canadian Beaufort Sea. Taylor, A.; Judge, A.; Allen, V. Geological 
Survey of Canada, Ottawa, ON (Canada). 1989. (MICROLOG-89- 
04635). In Current research, part D. Interior plains and Arctic 
Canada. Available from PC Canadian Government Publishing Cen- 
tre, Supply and Services Canada, Ottawa, ON, CAN K1A 0S9; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 

A 440 m multithermistor cable was installed in early September, 
1988 in a geotechnical hole drilled through the offshore permafrost 
of the continental shelf of the Beaufort Sea. An automatic data log- 
ger was attached, and hourly temperatures were recorded for 23 
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days. The data show the thermal recovery of the well from effects 
of drilling and abandonment, and the approach to equilibrium 
conditions. Such a modest installation may make a significant con- 
tribution to reconstructions of the Pleistocene history of the 
Beaufort Shelf and to geotechnical engineering models required for 
offshore development. 14 refs., 5 figs. 


12542 (HAZ-CE-02853, pp. 481-495) On-site remediation of 
gasoline-contaminated soil. Smith, D.L.; Sabherwal, |.H. Haztech 
Canada, Edmonton, AB (Canada). 1987. (CONF-8705398-: 
Haztech Canada: dangerous goods and hazardous waste manage- 
ment conference, Mississauga (Canada), 12-14 May 1987; 
CE-02853). In Haztech Canada: Dangerous goods and hazardous 
waste management conference proceedings. Available from 
Haztech Canada, 4936-87th St., no. 26, Edmonton, AB, CAN T6E 
5W3. Prices: $50.00 CAN. 

Gasoline leaking from service station tanks threatens groundwa- 
ter supplies in many areas of the United States. Gasoline leaks are 
often difficult to detect and substantial quantities of soil, up to hun- 
dreds of m°, can be contaminated if the leakage is allowed to 
continue for years. This paper reviews on-site oxidation of gasoline 
contaminated soils as a remediation method. Chemical oxidation of 
soil contaminants may allow cleanup to be completed in several 
days as opposed to biodegradation or air stripping methods which 
may take months or years to complete the process. The advan- 
tages and disadvantages of hydrogen peroxide, which has long 
been known to oxidize many classes of organic compounds, as 
and oxidizer are discussed. Hydrogen peroxide oxidation is used in 
the patented Llandtreat process. Landtreat is a synthetic polysili- 
cate; used as a finely divided powder. The silicate matrix is 
expanded by a high-temperature, high-vacuum process, creating 
Frenkel defects; these defects become active sites where hydro- 
gen peroxide and gasoline components can be adsorbed. The 
chemical reactions involved, the treatment protocol, the safety pre- 
cautions, site closure and regulatory precautions are discussed. 
The data from two soil treatment projects performed in Southern 
California are presented. 2 refs., 2 figs., 6 tabs. 


12543 (HAZ-CE-02853, pp. 468-480) Remediation of a 
gasoline problem using biological treatment method. Smith, D. 
(Water and Earth Science Associates Ltd., Carp, ON (Canada)); 
Woeller, R. Haztech Canada, Edmonton, AB (Canada). 1987. 
(CONF-8705398-: Haztech Canada: dangerous goods and haz- 
ardous waste management conference, Mississauga (Canada), 
12-14 May 1987; CE-02853). In Haztech Canada: Dangerous 
goods and hazardous waste management conference proceedings. 
Available from Haztech Canada, 4936-87th St., no. 26, Edmonton, 
AB, CAN T6E 5W3. Prices: $50.00 CAN. 

This paper is about the application of recently discovered princi- 
ples for the rehabilitation of aquifers. The purpose of the research 
was to field test a low cost, overland flow, biological treatment 
technology which would reduce the levels of organic compounds in 
seriously contaminated ground water to safe discharge concentra- 
tions. A gasoline spill plume in fractured rock and overburden in 
the village of Delta, Ontario, was selected as the test site. The fol- 
lowing 5-step approach to aquifer remediation was adopted; 
definition of the extent of the contaminated plume through the in- 
Stallation of piezometers, fied mapping techniques and a sampling 
and analytical program; clean-up of the source area; containment 
of the spread of the contaminants in the subsurface; clean-up of 
the contaminated groundwater plume with an appropriate treatment 
technology; and continued monitoring. All steps but the last one 
have been completed. The treatment technology which was 
adopted is a low cost approach involging a surface aeration unit, 
irorvorganic precipitation chemicals where biological renovation of 
the discharge occurs, and a marsh treatment area for effluent 
polishing. The processes involved in biological treatment are de- 
scribed. From the preliminary sampling results, it appears that the 
treatment system is effective in removing volatile organic contami- 
nants and iron, and that the creation process is the primarily 
responsible for the removal of the contaminants. 


12544 (HAZ-CE-02854, pp. 199-208) Recuperation of heavy 
hydrocarbons by hot water injection: Leaching and pumping. 
Sauriol, A. (Sanexen International Inc. Anjou, PQ (Canada)); 
Hudon, P.; Primak, J. Haztech Canada, Edmonton, AB (Canada). 





1988. (CONF-8805352—: Haztech Canada ‘88: dangerous goods 
and hazardous waste management conference, Mississauga 
(Canada), 10-12 May 1988; CE-02854). In Haztech Canada ‘88: 
Dangerous goods and hazardous waste management conference 
proceedings. Available from Haztech Canada, 4936-87th St., no. 
26, Edmonton, AB, CAN T6E 5W3. Prices: $50.00 CAN. 

At the electrolysis plant of Noranda Mines Limited in the East 
End of Montreal, an area of approximately 360 m* was contami- 
nated with heavy fuel oil. Generally, the oil was found in the first 
meter of the soil, more precisely at a depth of 30 to 90 cm. Exca- 
vation of the contaminated soil was excluded and in-situ recovery 
of the oil was performed. During the summer of 1986, over a pe- 
riod of 16 weeks, water at an average temperature of 40 C was 
injected in a well. The use of hot water, rather than water at the 
ambient temperature, provided a better cleaning of the contami- 
nated area and served, with temperature measurements in 
observation wells, to confirm the groundwater flow pattern. A re- 
covery well, located at the source of the spill, ensured the 
drawdown of the groundwater table and the recovery of the hydro- 
carbons. The injection of hot water, the drawdown of the 
groundwater table and the skimming of the floating oil layer have 
led to the recovery of 2,320 liters of oil. 3 figs. 


12545 (HAZ-CE-02856, pp. 34-48) Characterization of envi- 
ronmental contamination by petroleum products. Austin, J. 
(Photovac International inc., Huntington, NY (USA)); Collins, M. 
Haztech Canada, Edmonton, AB (Canada). 1989. (CONF- 
8910339-: Haztech Canada Edmonton ‘89: environmental 
controVhazardous waste management conference, Edmonton 
(Canada), 18-19 Oct 1989; CE-02856). In Haztech Canada Ed- 
monton ‘89: Environmental control/hazardous waste management 
conference proceedings. Available from Haztech Canada, 4936- 
87th St., no. 26, Edmonton, AB, CAN T6E 5W3. Prices: $50.00 
CAN. 

The paper gives an introduction to the problem of contamination 
of soil and ground water by petroleum leaks and spills. The use of 
various instruments using photoionization detection (PID) such as 
PID gas chromatographs for identification of the type of leak or 
spill is discussed. A specially developed on-site software package 
capable of storing the resulting chromatogram is described. Sam- 
ple preparation for gas chromatographs analysis is given. Results 
of the analyses are provided in tabular and graphic forms. It is 
concluded that a hand-held datalogging total volatile organic com- 
pounds analyzer can be used to rapidly screen a site to determine 
protection required. Use of a sensitive microprocessor-controlled 
field portable PID-GC enables identification and quantification of 
hydrocarbons in soil gas and ground water using headspace 
sampling techniques. The special software package permits simul- 
taneous comparison of sample and reference chromatograms to 
determine the type of petroleum contamination. A database for 
reference chromatograms can be built containing data for many dif- 
ferent and even aged samples of each petroleum product in both 
soil and water. 2 refs., 9 figs. 


12546 (HAZ-CE-02856, pp. 194-209) Detalled characteriza- 
tion of drilling wastes and assessment of potential 
landspreading rates in Alberta. Macyk. T.M. (Alberta Research 
Council, Edmonton, AB (Canada)); Abboud, S.A.; Nikiforuk, F.I. 
Haztech Canada, Edmonton, AB (Canada). 1989. (CONF- 
8910339—-: Haztech Canada Edmonton ‘89: environmental 
controVhazardous waste management conference, Edmonton 
(Canada), 18-19 Oct 1989; CE-02856). In Haztech Canada Ed- 
monton ‘89: Environmental contro/hazardous waste management 
conference proceedings. Available from Haztech Canada, 4936- 
87th St., no. 26, Edmonton, AB, CAN T6E 5W3. Prices: $50.00 
CAN. 

This paper describes a project which was initiated in 1986 to 
characterize the wastes resulting from the use of three major types 
of drilling muds (freshwater gel bentonite, sodium or potassium salt 
water systems and oil invert) used for oil and gas exploration in Al- 
berta. Greenhouse experiments undertaken to assess the effect on 
soils and changes in growth and trace element content of vegeta- 
tion as a function of different concentrations of wastes mixed with 
soil are discussed. Samples of the liquid and solid phases of di- 
ammonium phosphate (DAP), freshwater gel, invert, potassium 
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chloride and sodium chloride wastes were obtained from the Cold 
Lake, Foothills and Grande Prairie regions. The rates of waste ma- 
terial added to soil in the greenhouse experiments were based on 
chloride content and liming potential. It was found that plant growth 
is enhanced to some extent by the addition of all wastes, except 
the invert oil, to the respective soil materials. There were signifi- 
cant differences in yield relative to waste application rate for most 
treatments. 5 refs., 3 tabs. 


12547 (HAZ-CE-02856, pp. 127-139) Management of under- 
ground storage tanks (M.U.S.T.). Hamilton, G. Haztech Canada, 
Edmonton, AB (Canada). 1989. (CONF-8910339-: Haztech 
Canada Edmonton ‘89: environmental controV/hazardous waste 
management conference, Edmonton (Canada), 18-19 Oct 1989; 
CE-02856). In Haztech Canada Edmonton ‘89: Environmental con- 
troVhazardous waste management conference proceedings. 
Available from Haztech Canada, 4936-87th St., no. 26, Edmonton, 
AB, CAN T6E 5W3. Prices: $50.00 CAN. 

This paper discusses the problem of leaking underground 
petroleum storage tanks systems in Alberta, which is an increasing 
environmental and public safety concern. It is estimated that there 
are over 18,000 underground storage tanks in Alberta and statis- 
tics indicate that 5-10% of these tanks are leaking. The regulatory 
overview and department jurisdiction of the environmental code 
passed in 1988 by the task force of the Canadian Council of Re- 
sources and Environmental Ministers (CCREM) is discussed. The 
project objectives, registration procedure, inventory information, site 
classification and effect of the new procedure on the tank owners 
and operators is described in detail. 4 figs. 


12548 (HAZ-CE-02856, pp. 231-242) Pliot bioremediation of 
petroleum contaminated soll. Barnhart, M. J. Haztech Canada, 
Edmonton, AB (Canada). 1989. (CONF-8910339-: Haztech 
Canada Edmonton ‘89: environmental controV/hazardous waste 
management conference, Edmonton (Canada), 18-19 Oct 1989; 
CE-02856). in Haztech Canada Edmonton ‘89: Environmental con- 
troVhazardous waste management conference proceedings. 
Available from Haztech Canada, 4936-87th St., no. 26, Edmonton, 
AB, CAN T6E 5W3. Prices: $50.00 CAN. 

Port Stanley, Ontario is the site of a former oil gasification plant. 
soils in the area of the plant are contaminated with oily tars which 
were a waste product of the gasification process. A study of the 
bioremediation of various petroleum hydrocarbons contaminated 
soils was done during a four month period. This paper reviews the 
literature on biodegradation of polycyclic aromatic hydrocarbons 
and discusses the methodology of mobilization, grid and zone lay- 
out, air monitoring, and sampling procedure. Soil nutrient test data 
is presented. Summary of bioremediation work performed during 
the project is given. Intensive biological and physical operations re- 
sulted in a decrease of all contaminants which were monitored. 
Benzene, toluene, and xylene (BTX) compounds decreased by 
73%, oil and grease by 36% and average total polycyclic aromatic 
compounds by 86%. Percentage reduction of polycyclic aromatic 
hydrocarbons decreased as molecular weight increased. It appears 
that bioremediation of the tar contaminated soils can be carried out 
in a manner such that acceptable air quality can be maintained 
during soil excavation; polyaromatic hydrocarbons can be reduced 
to acceptable levels and the bioremediation can be achieved in a 
reasonable time and in a cost-effective manner. 6 figs. 


12549 (PB-89-234678/XAB) Seasonal distribution and rela- 
tive abundance of marine mammals in the Gulf of Alaska. 
Final report. Consiglieri, L.D.; Braham, H.W.; Dahlheim, M.E.; Fis- 
cus, C.; McGuire, P.D. National Marine Mammal Lab., Seattle, WA 
(USA). Mar 1982. 49p. Available from NTIS, PC A23/MF A01. 

Tne pelagic and coastal waters over the Outer Continental Shelf 
of the Gulf of Alaska are expected to be important areas for oil and 
gas development and tanker traffic. Coastal areas near oil-lease 
sites contain important habitat for breeding marine mammals and 
seasonally migrating animals. Pelagic offshore waters over the 
continental shelf are also biologically productive and thus important 
for feeding for most marine mammal species seasonally migrating 
into and out of the Gulf. Twenty-six species of marine mammals 
permanently reside in or seasonally frequent the Gulf of Alaska. 
Many occur in large numbers in the Gulf each spring and summer, 
but are few in numbers during winter. This seasonality is especially 
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true of the cetaceans. The research provides current sighting infor- 
mation concerning seasonal distribution and relative abundance of 
all marine mammals in the Gulf of Alaska as an exercise in base- 
line resource assessment. 


12550 (PB—89-235493/XAB) Analysis of impacts: Produced 
waters in sensitive coastal habitats. Central coastal Gulf of 
Mexico. Boesch, D.F.; Rabalais, N.N. Louisiana Universities Ma- 
rine Consortium, Chauvin, LA (USA). Jun 1989. 171p. Available 
from NTIS, PC AO8&/MF A01. 

This study quantified the location and characteristics of outer 
continental shelf (OCS) produced waters discharged into coastal 
environments of the Gulf of Mexico and provided an assessment of 
the environmental fate and effects of selected discharges. An 
inventory of produced-water discharges based on records of regula- 
tory agencies in Texas and Louisiana was compiled. The other Gulf 
states do not permit the discharge of produced water into surface 
waters. Three sites representing large volumes of OCS-generated 
produced water discharges and different hydrological conditions 
were selected for field assessment. Produced water contained ele- 
vated levels of dissolved and dispersed petroleum hydrocarbons, 
organic acids, and tract metals. Concentrations of the organic con- 
stituents may depend on the separation and treatment technologies 
employed. Substantial contamination of fine-grained bottom sedi- 
ments with petroleum hydrocarbons was observed near the 
discharges at the three sites studied. General surveys at the three 
sites showed evidence of biological effects in terms of reduced 
density and diversity of macrobenthic organisms in contaminated 
sediments and the accumulation of petroleum hydrocarbons in the 
tissues of filter-feeding bivalves proximate to the discharge sites. 


12551 (PB-90-120478/XAB) Effects of petroleum- 
contaminated waterways on migratory behavior of adult pink 
salmon. Final report, 1987-1989. Martin, D.J.; Whitmus, C.J.; 
Nevissi, A.E.; Cox, J.M.; Brocklehurst, L.A. Dames and Moore, 
Seattle, WA (USA). Sep 1989. 258p. Available from NTIS, PC 
A12/MF A02. 

This report describes the effect of oil-contaminated water on the 
migratory behavior of adult pink salmon. Salmon behavior with and 
without oil contamination was examined during migration through 
Jakalof Bay in Alaska. Behavioral responses were measured in 
horizontal and vertical movement patterns, swimming speed, and 
duration-of-return to the home stream. Three control and three 
treatment experiments were conducted. The treatment group was 
exposed to a solution of aromatic hydrocarbons, similar in compo- 
sition to Prudhoe Bay crude oil, which was injected into Jakalof 
Bay midway between a salmon holding pen and Jakalof Creek, a 
migratory stream. The study found that (1) migrating salmon do not 
appear to avoid oil-contaminated water with hydrocarbon concen- 
trations at levels of 1 to 10 ppb, but do experience disorientation; 
(2) disorientation behaviors include searching and negative rheo- 
taxis (retreat); (3) disorientation temporarily disrupts migration, but 
salmon eventually return to the home stream. These findings sug- 
gest that, even at concentrations too low to cause tainting or 
mortality, salmon exposed to hydrocarbons during migration retreat 
to re-establish orientation. 


12552 


(PB-90-851635/XAB) Ol-spill removal techniques 
and equipment. January 1976-October 1989 (Citations from the 
NTIS data base). Report for January 1976-October 1989. Na- 
tional Technical Information Service, Springfield, VA (USA). Nov 
1989. 146p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—86-857430. 


This bibliography contains citations concerning methods and 
equipment used for the containment and removal of oil as a result 
of oil-spill mishaps. Dispersants, separators, skimmers and ab- 
sorbants are discussed. Related studies regarding film spreading 
and dispersion are presented. Studies pertaining to shipboard 
ballast and bilgewater cleaning are excluded. (This updated bibliog- 
raphy contains 276 citations, 86 of which are new entries to the 
previous edition.) 


12553 Method of detecting oll spilis at sea using a ship- 
borne navigational radar. Tennyson, E. To Department of the 
Interior, Washington, DC. USA Patent Application 7-358,049. 30 
May 1989. 14p. Available from NTIS, PC AO3/MF A01. 
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See also PB-249719; This Government-owned invention avail- 
able for U.S. licensing and, possibly, for foreign licensing. Copy of 
application available NTIS. 

A method is provided wherein standard shipborne navigational 
radar is used for the purpose of detecting oil spills on the sea. A 
homogenous sea-return image is obtained by selectively reducing 
the sea-clutter, rain, and haze filters of the radar while selectively 
increasing the gain of the radar. Because oil-spills on the surface 
of the water minimize the backscatter of radar waves, the location 
of an oil-spill may be determined by identifying characteristic 
distortions in the form of zones of diminished sea-return in the ho- 
mogenous sea-return image. A moving oil spill may be tracked with 
repeated observations. 
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12554 (DOE/IG—0274) Monitoring and collecting oll over- 
charge receivables. USDOE Office of Inspector General, 
Washington, DC (USA). Capital Regional Office. 28 Nov 1989. 32p. 
Sponsored by U.S. DOE Management & Administration. Available 
from OSTI. 

Report to The Secretary. 

The Emergency Petroleum Allocation Act of 1973 gave the De- 
partment of Energy (DOE) and its predecessor agencies authority 
to investigate petroleum pricing violations, recover overcharges, 
and make restitution to injured parties. As of September 30, 1988, 
the accounts receivable balance from oil pricing violations totaled 
about $2.3 billion. The purpose of this audit was to evaluate the 
policies and procedures followed by DOE and, in particular, the 
Economic Regulatory Administration (ERA) in monitoring, collecting 
and accounting for these oil overcharge receivables. The audit was 
initiated in response to a congressional inquiry into the depart- 
ment’s monitoring and collection of oil overcharge receivables. 


12555 (OPI-CE-02852, pp. 17) A review of Ontario Securl 
ties Commission policies related to junior resource issuers. 
Schiralli, R.A. (Armstrong, Schiralli and Dunne, Toronto, ON 
(Canada)). Ontario Petroleum Inst., Inc., Chatham, ON (Canada). 
1988. (CONF-8810463-: 27. annual conference of the Ontario 
Petroleum Institute Inc, London (Canada), 23-25 Oct 1988; CE— 
02852). in Twenty-seventh annual conference fof the] Ontario 
Petroleum Institute Inc. Available from PC Ontario Petroleum insti- 
tute, Inc., 70 Talbot Road South, Box 340, Lambeth, ON, CAN NOL 
1S0; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC $35.00 
CAN; MF $10 CAN. 

Portions of Ontario Securities Commission Policy 5.2 relating to 
junior resource holders are discussed in this paper. The policy ap- 
plies to all resource issuers that are reporting issuers in Ontario. 
Although the policy primarily addresses itself to the problems of re- 
source issuers in the mineral sector, it also applies to oil and gas 
issuers. It remedies two major problems with the existing regulatory 
regime. First, promoters were unable to obtain appropriate rewards 
for their activities in sponsoring junior resource companies and 
second, prospectors and vendors of resource properties were 
unable to obtain sufficient shares from the sale of claims and re- 
source properties to issuers. The policy is divided into 20 parts. 
Subjects such as private placements, bonuses for loans and guar- 
antees, finders fees, shares for debt, reporting arm’s-length 
acquisitions of no resource assets, management remuneration, fi- 
nancial assistance from insiders, adjacent resource properties, and 
retained interests are covered. The policy's objective is to make 
Ontario the most favorable place in Canada to incorporate and fi- 
nance junior resource issuers. 3 tabs. 


12556 (PCCIM-CE-02786-2.vols, pp. 9, Paper 89-40- 
23) Fid relationships in the resource . Laffin, 
M.J.; Mackie, H. Petroleum Society of CIM (Canada). 1989. 
(CONF-8905249-: 40. annual technical meeting of the Petroleum 
Society of the Canadian Institute of Mining and Metallurgy (CIM), 
Banff (Canada), 28-31 May 1989; CE-02786). In Building on 40 
years of achievement: Volumes 1 and 2. Available from Petroleum 
Society of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, 
CAN T2P OH8. Prices: $80.00 CAN. 





A fiduciary relationship exists where there is confidence and trust 
placed in a person who is then obligated to act in good faith and 
with regard to the interests of the person placing the confidence 
and trust. The purpose of this paper is to explore the nature of 
fiduciary relationship in both a general fashion, and more specifi- 
cally within the resources industry. The first part of the paper 
examines the fiducieary relationship, its application to the re- 
sources industry, the duties of a fiduciary, when an agreement is 
breached, and the legal consequences of such relationships. The 
trial and appeal decisions in the case of International Corona Re- 
sources vs Lac Minerals, a major legal case regarding fiduciary 
relationship in the mining industry, is examined in an attempt to 
discern the current state of the law with respect to fiduciaries. Con- 
flict of interest is also discussed. 36 refs. 


0220 Transport, Handling, and Storage 
Refer also to citation(s) 12364, 12463, 12546, 12559 


12557 (GS—89-1D, pp. 69-75) Measurement frequency re- 
quirements for permafrost ground temperature monitoring: 
Analysis of Norman Wells pipeline data, Northwest Territories 
and Alberta. Burgess, M.M.; Riseborough, D.W. Geological Survey 
of Canada, Ottawa, ON (Canada). 1989. (MICROLOG—89-04635). 
In Current research, part D. Interior plains and Arctic Canada. 
Available from PC Canadian Government Publishing Centre, Sup- 
ply and Services Canada, Ottawa, ON, CAN K1A 0S9; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 
Monthly ground temperature observations are a major compo- 
nent of the permafrost and terrain monitoring program along the 
Norman Wells pipeline. The reliability of low frequency manual field 
measurements in characterizing the annual ground thermal regime 
was examined using high frequency ground temperature data from 
depths of 1 to 5 m, recorded by a data logger at one of the moni- 
toring sites from October 1985 to October 1987. Low frequency 
data sets were extracted from the logger data, and temperature 
and running mean annual temperature curves were generated us- 
ing cubic spline interpolation. Comparison of created curves with 
measured high frequency data curves revealed that timing of mea- 
surements as well as frequency are critical for characterizing the 
annual wave and obtaining reliable mean annual temperature. Im- 
portant measurement times are periods of rapid change in the 
summer months and the onset of the zero-curtain. The current 
monthly field program provides reliable temperature estimates at 
depths from 1 m and below; if necessary, a reduction to a 6 week 
measurement interval would be acceptable. 6 refs., 8 figs. 


12558 Corrosion control design considerations for a new 
well water line. Garrity, K.C. (Harco Technologies Corp., Medina, 
OH (US)); Jenkins, C.F.; Corbett, R.A. Materials Performance 
(USA), 28(8): 25-29 (Aug 1989). 

An impressed current cathodic protection system was recently in- 
stalled to provide corrosion control protection for approximately 2 
miles (3.2 km) of underground, direct-buried, ductile-iron piping at 
the Savannah River Plant. Extensive detailed testing was per- 
formed along the proposed route of the pipeline in order to gather 
the engineering data necessary to establish soil characteristics and 
the specific requirements for such a corrosion control system. The 
results of the testing, the design options evaluated, the problems 
encountered during construction, and the effectiveness of the in- 
stalled system are discussed. 


0230 Properties and Composition 
Refer also to citation(s) 12468, 12595 


12559 (PCCIM-CE-02786-2.vols, pp. 17, Paper 89-40- 
27) Centrifuge capillary pressure curves. Ruth, D. (Univ. of 
Manitoba, MB (Canada)); Wong, S.; Irvine, R. Petroleum Society of 
CIM (Canada). 1989. (CONF-8905249-—: 40. annual technical meet- 
ing of the Petroleum Society of the Canadian Institute of Mining 
and Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE- 
02786). In Building on 40 years of achievement: Volumes 1 and 2. 
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Available from Petroleum Society of the CIM, c/o AMOCO Canada, 
Box 200, Calgary, AB, CAN T2P OHB8. Prices: $80.00 CAN. 

This paper presents a comparison of six methods for calculating 
capillary pressure curves from centrifuge data; Hassler and Brun- 
ner’s iterative method, Hoffman's second method, Ruth and Wong's 
method a new integral method, and the two parameter estimation 
techniques proposed by Bentsen and co-workers. Two i 
techniques are used: reinterpretation of synthetic data using 
Bentsen’s first model as the standard and interpretation of experi- 
mental data. The results for the first three methods are shown to 
be essentially the same, with a marginal advantage shown by the 
Ruth and Wong method. The new integral method is shown to give 
the best results in some cases, but to completely fail in others. For 
experimental data, it is shown that Bentsen’s second model is pre- 
ferred over Bentsen’s first model. Variations between the models 
suggest the simultaneous use of more than one method in order to 
ensure that data interpretation is correct. 7 refs., 21 figs., 2 tabs. 


12560 (TIIT-504-5112-1) Study of fuel degradation pro- 
cesses by uv laser techniques. Annual research report, 1st 
year. Rotel, M.; Zahavi, J.; Por, N.; Ben-Asher, Y. Technion-israel 
Inst. of Tech., Haifa (israel). Inst. of Metals; Technion Research 
and Development Foundation Ltd., Haifa (Israel). Sep 1988. 50p. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

The storage stabilities of diesel fuels is being studied by irradiat- 
ing them with ultraviolet laser beams at 193 nm. This report is 
concerned with the irradiation of fuel droplets. Irradiation produced 
deposits on microscope slides. Unstable, partially cracked diesel 
fuel yielded darker and denser deposits than did stable diesel fu- 
els. The density, darkness and weights of the deposits increased 
with irradiation time for both fuel types. Scanning electron mi- 
croscopy showed differences in deposit morphology between the 
deposits from the 2 fuel types, but no differences according to 
whether the irradiation was at 10 Hz or 20 Hz. Both fuels showed 
increased gum and peroxide content after irradiation, with an ap- 
parently greater gum increase in the straight run diesel fuel than in 
the partially cracked diesel fuel. The increases in gum and perox- 
ide content and the appearance of water indicated that the laser 
irradiation affected chain reactions like chemical polymerization and 
oxidative process. Further work will aim to clarify the above results 
and to extend the measurements to other diesel fuel types. The 
results obtained so far indicate that the techniques used are poten- 
tially useful for estimating diesel fuel stabilities. (RP) 2 figs., 5 
tabs., 5 refs. 
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12561 (SAEJ-8901, pp. 55-58) Characterization of soot 
emission from direct injection diesel engine. Ishiguro, Tomojji 
(Toyota Central Research and Development Lab., Inc., Aichi 
(Japan)); Yanagihara, Hiromichi; Sakata, Ichiro; Esaki, Yasuo. Soci- 
ety of Exploration Geophysicists of Japan, Tokyo (Japan). 29 May 
1989. (In Japanese). (CONF-8905237—: 80. Society of Exploration 
Geophysicists of Japan (SEGJ) conference, Tokyo (Japan), 10 May 
1989). In Proceedings of the 80th SEGJ conference. Order Num- 
ber DE90710404. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

By using a direct injection diesel engine, the combustion condi- 
tion, soot's physico-chemical properties, and behavior of soot being 
produced and growing, judged from the composition, were investi- 
gated. In order to collect the minimum quantity of soot, required for 
the analyses, each of the tests was made during 50 minutes, dur- 
ing which time the particulate diameter distribution, microscopic 
structure, organic element quantitative and other analyses were 
made. As a conclusion of test result, soot enlarged in mean partic- 
ulate diameter with lengthening in remaining time in cylinder, and 
accordingly, phosphorus, zinc, calcium, etc. due to oil lowered in 
content ratio. Soot proceeded with carbonization with lowering in 
air surplus ratio, and simultaneously, the commencement of com- 
bustion heightened in temperature. As for the internal structure, the 
particulates were composed of inner shell, where several 
ultramicro-particles, 2 to 3nm in diameter, cohered, and outer shell, 
where there were crystallites grouped concentric, peripherally to 
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the inner shell. The change in composition of soot due to the com- 
bustion condition was mainly caused by the structure of outer shell. 
3 refs., 8 figs., 4 tabs. 


03 NATURAL GAS 


Refer also to citation(s) 12412, 13692 


12562 (PB-90-106501/XAB) Publications from basic sci- 
ences research, 1987-1988. Gas Research Inst., Chicago, IL 
(USA). Jul 1989. 45p. (GRI-89/0215). Available from NTIS, PC 
A03/MF A01. 

See also report for 1978-1986, PB-88-185343. 

The compilation of basic sciences publications lists journal arti- 
cles, proceedings and books resulting from GRi-sponsored basic 
research projects during 1987-1988. The publications are refer- 
enced according to subject categories that correspond to GRI’'s 
Five-Year R&D Plan: Geosciences, Coal Chemistry, Photochem- 
istry, Biotechnology, Gas Separation, Combustion, Heat and Mass 
Transport, Electrochemistry, Methane Chemistry, Materials, and 
Fluid Properties. An author index is included. 


0302 Reserves, Geology, and Exploration 


Refer also to citation(s) 12417, 12418, 12419, 12420, 12421, 
12422, 12424, 12425, 12426, 12427, 12428, 12430, 12434, 12435, 
12436, 12437, 12438, 12439, 12442, 12447, 12453, 12454, 12455, 
12456, 12457, 12458, 12459, 12460, 12461, 12462, 12463, 12466, 
12467, 12469, 15250 


12563 (CWLS-CE-02859, pp. 16, Paper V) New two-part 
logging program to aid in pre-hydraulic fracture design and 
post-fracture diagnosis. Craighead, M.S. (Western Atlas Canada 
Ltd., Calgary, AB (Canada)); McDougall, J.G.; Hotz, R.F. Canadian 
Well Logging Society, Calgary, AB (Canada). 1987. (CONF- 
8709486—: 11. Canadian Well Logging Society (CWLS) formation 
evaluation symposium, Calgary (Canada), 8-11 Sep 1987; CE- 
02859). In Transactions of the CWLS [Canadian Well Logging 
Society] eleventh formation evaluation symposium. Available from 
Canadian Well Logging Society, 640-5th Avenue S.W., Suite 229, 
Calgary, AB, CAN T2P OME. Prices: $50.00 CAN. 

Significant advancements have been made over the past decade 
in improving the effectiveness of hydraulic fracture treatments. A 
new two-part logging program has proven to be a significant aid in 
pre-fracture design and post-fracture diagnosis. This paper dis- 
cusses the two-part logging program. The full wave acoustic data 
used to attain in-situ mechanical rock properties from shear and 
compressional wave transit times is the first phase of the logging 
program. This technique allows for a prediction of fracture initiation 
pressure, closure pressure, and vertical fracture containment. 
Spectralog instrument logging, the second phase of the logging 
program is to verify vertical fracture containment and to correlate 
with the overall predicted height. The procedure adds different ra- 
dioisotopes in the proppant stages of the treatment. Through a 
weighted least squares spectral fitting technique, the post fracture 
logging can distinguish overall vertical containment and individual 
proppant stage location. Knowledge of the resulting vertical loca- 
tion separate proppant stages assists in evaluating treatment 
effectiveness and in attempting to understand the course of events 
which occurred downhole. Case histories presented are Canadian 
and U.S. examples, including real-time bottomhole treating pres- 
sure measurements, thus affording an examination of actual versus 
predicted breakdown pressure. Proper job planning considerations 
in order to optimize the logging programs’ results are discussed. 


12564 (DOE/MC/24120-2769) Geologic and production 
characteristics of the Tight Mesaverde Group: Piceance Basin, 
Colorado. Myal, F.R.; Price, E.H.; Hill, R.E.; Kukal, G.C.; Abadie, 
P.A.; Riecken, C.C. CER Corp., Las Vegas, NV (USA). Jul 1989. 
100p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC21-88MC24120. Order Number DE90000415. Available from 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 

The Mesaverde Group of the Piceance Basin in western Col- 
orado has been a pilot study area for government-sponsored tight 
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gas sand research for over 20 years. This study provides a critical 
comparison of the geologic, production and reservoir characteris- 
tics of existing Mesaverde gas producing areas within the basin to 
those same characteristics at the MWX site near Rifle, Colorado. 
As will be discussed, the basin has been partitioned into three 
areas having similar geologic and production characteristics. Stimu- 
lation techniques have been reviewed for each partitioned area to 
determine the most effective stimulation technique currently used in 
the Mesaverde. This study emphasizes predominantly the southern 
Piceance Basin because of the much greater production and geo- 
logic data there. There may be Mesaverde gas production in 
northern areas but because of the lack of production and relatively 
few penetrations, the northern Piceance Basin was not included in 
the detailed parts of this study. 54 refs., 31 figs., 7 tabs. 


12565 (PCCIM-CE-02786-2.vols, pp. 15, Paper 89-14-19) AF 
berta’s small gas pool reserves. Warren, A. (Alberta Energy 
Resources Conservation Board, AB (Canada)). Petroleum Society 
of CIM (Canada). 1989. (CONF-8905249-: 40. annual technical 
meeting of the Petroleum Society of the Canadian Institute of Min- 
ing and Metallurgy (CIM), Banff (Canada), 28-31 May 1989; 
CE-02786). In Building on 40 years of achievement: Volumes 1 
and 2. Available from Petroleum Society of the CIM, c/o AMOCO 
Canada, Box 200. Calgary, AB, CAN T2P OH8. Prices: $80.00 
CAN. 

The paper defines the small gas pool, and describes the histori- 
cal development, geological distribution, initial reserves, established 
reserves, and performance study of the such pools in Alberta. It 
has been estimated that small, single-well pools presently contains 
about 28% of Alberta's remaining marketable gas, and that share 
is steadly increasing. A performance study was conducted for 2668 
small gas pools producing from a variety of geological zones 
throughout the province. Reserves from performance are 25% 
lower than initial volumetric reserves estimates. The pool studied 
were grouped into 29 zones to examine results and to compare 
with small shut-in pools. Geological breakdown and results by geo- 
logical group/zone and comparison of average values are given. It 
is concluded that volumetric reserves are overstated for many small 
pools. Water production may reduce gas recovery in one-quarter to 
one-half of all small pools. Also included are revised productive ar- 
eas that the Alberta Energy Resource Conservation Board has 
adopted for estimating small gas pool reserves. | 7 refs., 6 tabs. 


12566 (PCCIM-CE-02786-2.vols, pp. 18, Paper 89-40- 
18) Gas water deliverability considerations. Mandhane, J.M. 
(Mandhane Consulting Services (Canada)). Petroleum Society of 
CIM (Canada). 1989. (CONF-8905249-: 40. annual technical meet- 
ing of the Petroleum Society of the Canadian Institute of Mining 
and Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE- 
02786). In Building on 40 years of achievement: Volumes 1 and 2. 
Available from Petroleum Society of the CIM, c/o AMOCO Canada, 
Box 200, Calgary, AB, CAN T2P OHB8. Prices: $80.00 CAN. 

The most important factors affecting gas deliverability and its re- 
covery are enumerated as an aid in planning and conceptualizing 
gas poo! development. Calculation procedures for estimating the 
amount of saturation water dropout are discussed. Factors affect- 
ing gas deliverability, such as, tubing diameter, delivery pressure, 
compression ratio, water dehy/separation/line heater installation, 
pipeline diameter, pipeline contour, amount of free water, etc. are 
studied with a view to offering a certatain guidelines on gas field 
development aspects when saturation and /or mobile water produc- 
tion problems are expected. Considering simulated data limitations, 
it is suggested that the study of sensitivity cases presented in the 
paper only be used in directionally conceptualized design and in 
operation of a gas gathering network when water production is ex- 
pected. It is further concluded that detailed technical design work is 
required for establishing optimum depletion strategy, since many 
conflicting and compensatory aspects exist in gas water deliverabil- 
ity networks. 12 refs., 8 figs., 5 tabs. 
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Refer also to citation(s) 12300, 12433, 12454, 12481, 12497, 12562 





12567 (PB—89-232623/XAB) Coakbed methane develop- 
ment in Alabama. Biomonitoring of a produced water 
discharge from the Cedar Cove degasification field, Alabama. 
Final report, June 1986-December 1988. O’Neil, P.E.; Harris, 
S.C.; Drottar, K.R.; Mount, D.R.; Fillo, J.P. Alabama Geological 
Survey, University, AL (USA). Jun 1989. 195p. Available from 
NTIS, PC AO9/MF A0O1. 

Stream discharge of a produced water generated by the coal- 
bed methane industry in Alabama was evaluated using instream 
biological studies in conjunction with whole-effluent toxicity testing. 
Instream biological studies included development of a 
concentration-response model of chloride effects to benthic inverte- 
brate communities and long-term monitoring of both benthic 
invertebrates and fishes in Little Hurricane Creek. Results of the in- 
stream work identified limiting values of chloride below which no 
significant effects on instream benthic invertebrate communities 
were observed. Additionally, results of long-term monitoring for 1 
year during controlled discharge of the produced water, indicated 
no significant effects to communities of fishes and benthic inverte- 
brates resulting from this particular water. Aquatic toxicity testing 
was conducted to determine acute and chronic endpoints for stan- 
dard test species and species occurring in Little Hurricane Creek. 
Results of the aquatic toxicity tests indicated that chloride ac- 
counted for all of the acute toxicity observed in Ceriodaphnia sp. 
whereas some chronic toxicity to Ceriodaphnia sp. was not explain- 
able by chloride alone. The source of this chronic toxicity, beyond 
that explainable by chloride, is unknown at this time. The study 
provides a significant source of data for use in managing the dis- 
charge of coal-bed methane-produced waters. 


12568 (PCCIM-CE-02786-2.vols, pp. 52, Paper 89-40- 
41) Gas migration problems and how to solve them. Drecg, P. 
(Dowell Schlumberger Inc. (Canada)). Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OHB8. Prices: $80.00 CAN. 

This paper identifies the causes of percolation of gas through the 
cemented annulus. This process leads to the development of wide 
and very conductive channels in the cement sheath. A cementing 
technique which has proved to be very efficient in fields where gas 
migration was recognised to be a major problem is presented. This 
technique is based, firstly on the proper displacement of the drilling 
mud through good cementing practices, and then secondly, on the 
placement in the annulus of a well dispersed, non-gelling imperme- 
able cement. The key of this system is a specially stabilised latex 
additive which, through its film forming properties, reduces to zero 
the gas permeability in the cement slurry when the gas attempts to 
permeate under differential pressure. Field case histories of the 
technique are presented, illustrating its versatility in solving gas mi- 
gration problems in extreme situations. These special latex cement 
slurries, when coupled with good cementing practices, have proved 
to be extremely successful in the field and applicable in almost any 
situation of potential gas migration. Since its introduction in 1982, 
this technique has been used on more than 2000 jobs throughout 
the world where potential gas migration problems exist. 23 refs., 2 
figs., 2 tabs 


12569 (PCCIM—CE-02786-2.vols, pp. 14, Paper 89-40- 
38) Fracturing of highly deviated and horizontal wells. 
Economides, M. (Dowell Schlumberger Inc. (Canada)); McLennan, 
J.; Marcinew, R.P.; Brown, J.E. Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249—: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

This paper describes thefacturing of highly deviated and horizon- 
tal wells which represent a new development in the petroleum 
industry. The main discussion is based on propped hydraulic frac- 
turing, fracture initiation, fracture propagation, fracture interaction 
and treatment staging. The execution of multiple fractures in 
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horizontal wells, their isolation techniques and controlling sand pro- 
duction are dealt with. Comparisons are made of fully completed 
horizontal wells with hydraulically fractured vertical wells. Perfor- 
mance of hydraulically fractured horizontal wells, and net present 
value example calculation for fractures in a horizontal well is 
discussed in detail. Criteria are established for the decision to com- 
plete the well in an optimum manner so that either orthogonal or 
longitudinal fracutres are completed. The concept of the net 
present value is used to calculate the required number of induced 
hydraulic fractures in horizontal wells at least to equal the net 
present value of a fractured vertical well. 20 refs., 8 figs. 


12570 (PCCIM-CE-02786-2.vols, pp. 10, Paper 89-40-37) Ap- 
plication of helical screw rheometer for rheological 
measurements. Lord, D.L. (Halliburton Services (Canada)); 
Shackelford, D. Petroleum Society of CIM (Canada). 1989. (CONF- 
8905249-: 40. annual technical meeting of the Petroleum Society 
of the Canadian Institute of Mining and Metallurgy (CIM), Banff 
(Canada), 28-31 May 1989; CE-02786). In Building on 40 years of 
achievement: Volumes 1 and 2. Available from Petroleum Society 
of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P 
OH8. Prices: $80.00 CAN. 

The increasing complexity of hydraulic fracturing fluids has inten- 
sified the need for improved on-site quality control methods. The 
Helican Screw Rheometer (HSR) is introduced as a new device for 
making hydraulic fracturing base gels. In comparison to a pipe vis- 
cometer, the HSR is very compact in capability for providing 
power-law fluid parameters. It has unique features, which make it 
an ideal on-line fluid sampling and testing device for use during 
hydraulic fracturing treatments. Since its operation is based on mi- 
croprocessor technology, implementation of instrument control, 
data acquisition, and data analysis functions have all required spe- 
cial consideration. Data acquisition and analysis functions are 
further illustrated with viscometric data collected with a number of 
different fracturing fluid base gels. Evaluation performed with other 
techniques have shown that this instrument is capable of providing 
apparent viscosity and power-law parameters with a wide variety of 
potentials fracturing fluids. 11 refs., 8 figs. 


12571 (PCCIM-—CE-02786-2.vols, pp. 10, Paper 89-40- 
12) Modified isochronal test overestimates of low permeability 
reservoir deliverability. Chen, T.C. (Esso Resources Canada Ltd. 
(Canada)); Batycky, R.P. Petroleum Society of CIM (Canada). 
1989. (CONF-8905249-: 40. annual technical ing of the 
Petroleum Society of the Canadian Institute of Mining and Metal- 
lurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

It is a requirement that deliverability tests be performed on gas 
wells to assess their flow potential against local pipeline pressures. 
The testing procedure currently used is the modified ischronal test. 
This test requires the well to be flowed at a number of constant 
rates over equal periods of time followed by equal time period shut 
in-intervals. It has been recognized that the unstabilized rate and 
pressure leads to an overestimation of the well’s deliverability 
potential; therefore, a final extended rate is required to make a cor- 
rection to the unstabilized deliverability plot. In this paper analytical 
equations for an ideal reservoir have been used to calculate the 
pressure profile for modified isochronal tests. One of the objectives 
of the paper is to recommend the use of the well-established single 
point drawdown and builtup test to estimate reservoir parameters. 
The deliverability of the well can then be calculated by a numerical 
reservoir simulator or by inverting the multi-rate equation. The er- 
rors made by applying the usual deliverability plots are shown to 
be quite high for low permeability reservoirs. Reservoir complexi- 
ties are expected to aggravate the problem. It is suggested that 
gas well deliverability can be estimated by numercial simulation us- 
ing reservoir parameters obtained from a single point test. 


12572 (PCCIM—CE-02786-2.vols, pp. 10, Paper 89-40- 
40) Iron control in sour gas wells provides sustained 
production increase. Walker, M.S. (Halliburton Services 
(Canada)); Dill, W.R.; Besler, M.R. Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
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Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

The paper reviews the acid stimulation of wells containing hydro- 
gen sulfide. The rapid decline in production of natural gas has been 
thought to be related to reprecipitation of sulfur-containing species 
which reduce the flow of the hydrocarbons when the well is placed 
in production. By using agents which interact with both iron and hy- 
drogen sulfide, the precipitation of iron sulfide and elemental sulfur 
can be controlled and damage to the formation permeability can be 
reduced. The result of proper control of these sulfur-containing 
species is to provide sustained production increases after acidizing. 
The mechanisms of damage, current iron control methods, solu- 
tions to the deficiencies of the currently used methods, and case 
histories are discussed showing use of improved methods of iron 
control in hydrogen sulfide environments. It is concluded that use 
of iron chelating systems in conjunction with sulfide control agents 
allows acidizing fluids to maintain higner levels of iron sulfide in so- 
lution in spent acid systems and prevents, in many cases, damage 
resulting from reprecipitation of iron-containing sulfides and ele- 
mental sulfur. It is also recommended that the use of improved 
acidizing procedures such as tubing clean-out flushes, in conjunc- 
tion with sour well iron control systems, may allow maximum 
potential stimulation increases. 14 refs., 7 tabs. 


0304 Products and By-Products 
Refer also to citation(s) 12485, 14059 


0305 Health and Safety 
Refer also to citation(s) 12522, 12523, 12524, 12525, 15247 


12573 (PB-89-235188/XAB) Multisensor technologies for 
low-cost methane detection. Final report, April-November 
1987. Clifford, P.K.; Dorman, M.G. Mosaic Industries, Inc., Moun- 
tain View, CA (USA). Nov 1988. 79p. (M-—8803). Available from 
NTIS, PC AO5/MF A01. 

The study lays the technical foundation necessary to quantita- 
tively characterize array performance and to determine the number 
of sensors needed for false-alarm-free methane detection. A tech- 
nique was developed to quantitate the performances of sensor 
arrays. This technique was verified using data from a series of 
experiments that measured the responses of metal-oxide- 
semiconductor sensing arrays to methane and representative 
interfering gases, carbon monoxide and ammonia. Arrays of as few 
as two or three properly chosen sensors exhibit excellent immunity 
to false alarms. Further experiments show that arrays demonstrate 
good selectivity and low false alarm rates even after significant drift 
of sensor characteristics. 


0306 Economic, industrial, and Business Aspects 


Refer also to citation(s) 12404, 12455, 12585, 13303, 13641, 
13710, 13789 


12574 (DOE/EIA-0130(89/10)) Natural gas monthly, Octo- 
ber 1989. USDOE Energy Information Administration, Washington, 
DC (USA). Office of Oil and Gas. 21 Dec 1989. 167p. Sponsored 
by U.S. DOE Management & Administration. Order Number 
DE90005618. Available from NTIS, PC AO8/MF A01 - GPO - OSTI; 
GPO Dep. 

The Natural Gas Monthly (NGM) is prepared in the Data Opera- 
tions Branch of the Reserves and Natural Gas Division, Office of 
Oil and Gas, Energy Information Administration (EIA), US Depart- 
ment of Energy (DOE). The NGM highlights activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. 
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12575 (EMR/TE-TE87-3) Natural gas for vehicles industry 
survey, 1986. Liko, K.; Deeg, K. Department of Energy, Mines and 
Resources, Ottawa, ON (Canada). Transportation Energy Div. 
1986. 37p. (MICROLOG-—89-05491). Available from PC Energy, 
Mines and Resources Canada, Communications Branch, 580 Booth 
St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This report is an update of the 1985 Report on Naturai Gas for 
Vehicles Industry Survey, and includes information derived from 
natural gas vehicles program data and telephone interviews with 
vehicle conversion companies. The main objective of the report was 
to review the key aspects of the natural gas carburetion market, fo- 
cussing specifically om market growth, consumer characteristics, 
industry activity, consumer reaction to natural gas, and factors af- 
fecting natural gas pricing and supply. The total number of vehicles 
converted in Canada under the natural gas vehicle program, 
increased from 309 in 1985 to 11,404 in 1987. The percentage fig- 
ure for conversion of private use vehicles under the program rose 
from 18% in 1985 to 22% by August, 1986. The National Energy 
Board’s report on Canadian energy supply and demand in 1980- 
2005 period is also discussed. The total use of natural gas in 
Canada is projected to grow from 52.5 billion cubic meters in 1984 
to 88.8 billion cubic meters or 78.0 billion cubic meters by 2005 de- 
pending on whether oil prices ar high or low. Established reserves 
for natural gas in Canada are also given. It is estimated that Cana- 
dian natural gas exports will rise from their 1985 level of 26 billion 
cubic meters to about 38 billion cubic meters by 1990. 7 figs. 


12576 (OME-89-04909, pp. 4) Natural gas impact on err 
ergy markets. Beliringer, S.T. (Union Gas Ltd., Toronto, ON 
(Canada)). Ontario Ministry of Energy, Toronto, ON (Canada). 
1989. (CONF-8904301-—: Ontario’s energy choices conference, 
Toronto (Canada), 3-4 Apr 1989; MICROLOG—89-04909). In On- 
tario’s energy choices conference proceedings. Available from PC 
Ontario Ministry of Energy, Communications Services Group, 62 
Wellesley St., West, Main Floor, Toronto, ON, CAN M7A 2B7; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

An overview of natural gas supply and demand in Ontario is pro- 
vided. Natural gas demand in Ontario is increasing rapidly because 
of an economic boom and because of lower prices. Growth in de- 
mand has occurred in the industrial, residential and transportation 
sector. Natural gas is also used increasingly in gas-fired co- 
generation and combined cycle technologies for the simultaneous 
production of steam for heat and electricity. Deregulation has 
brought about a fragmentation of the market. This fragmentation, 
means greater choice for gas purchase arrangements, it also 
makes arranging supply security more difficult. Natural gas exports 
are increasing rapidly and there is an increasing need for long-term 
supply management with regard to both export and domestic de- 
mand. 


12577 (OPI-CE-02852, pp. 15) Export volumes: The key to 
growth in the Canadian oll and gas industry. Dutton, B.C. 
(Levesque Beaubien Geoffrion Inc., Toronto, ON (Canada)). Ontario 
Petroleum Inst., Inc., Chatham, ON (Canada). 1988. (CONF- 
8810463-—: 27. annual conference of the Ontario Petroleum Institute 
Inc, London (Canada), 23-25 Oct 1988; CE-02852). In Twenty- 
seventh annual conference [of the] Ontario Petroleum Institute Inc. 
Available from PC Ontario Petroleum Institute, Inc., 70 Talbot Road 
South, Box 340, Lambeth, ON, CAN NOL 1S0; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC $35.00 CAN; MF $10 CAN. 
This paper presents petroleum export opportunities available to 
Canadian investors. Canada is located next door to the world’s 
largest consumer of crude oil and natural gas. Canada, which rep- 
resents a secure source of supply and a safe political environment, 
is the preferred supplier of these commodities to the U.S. There- 
fore, it is likely that the 1990's will be a decade of growth for those 
Canadian oil and gas producers who take advantage of opportuni- 
ties in the export market. The biggest hurdle constraining further 
development of Canada’s export markets is the lack of available 





firm transportation space on existing pipeline networks. This cre- 
ates an opportunity for pipeline companies to expand their rate 
bases, but the producers must weigh the costs of the new facilities 
and associated higher transportation tariffs against future income. 
Both Interprovincial Pipe Line Company and Transmountain Pipe 
Line Company Limited are examining options that would increase 
the flow of crude oi] to the U.S. midwest and west coast. These 
pipeline projects are reviewed to illustrate the various opportunities 
available to Canadian oil and gas producers. 12 figs. 


12578 (OPI-CE-02852, pp. 25) Marketing opportunities for 
Ontario gas in the United States. Kingston, D.J. (Anschutz Corp., 
Denver, CO (USA)). Ontario Petroleum Inst., Inc., Chatham, ON 
(Canada). 1988. (CONF-8810463—: 27. annual conference of the 
Ontario Petroleum Institute Inc, London (Canada), 23-25 Oct 1988; 
CE-02852). in Twenty-seventh annual conference [of the] Ontario 
Petroleum Institute Inc. Available from PC Ontario Petroleum Insti- 
tute, Inc., 70 Talbot Road South, Box 340, Lambeth, ON, CAN NOL 
1S0; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC $35.00 
CAN; MF $10 CAN. 

This paper presents to the Ontario natural gas producer a review 
of America’s gas marketing philosophy, and identifies U.S. gas 
markets and their access, allowing the producer to assess the 
value of the U.S. market as a whole. The U.S. market is now avail- 
able to the Ontario producer through gas export. This opportunity 
should enable the Ontario producer to seek alternative markets, 
and thereby maximize production value. The Canadian and U.S. 
governments have established export and import permit application 
procedures to provide for the sales of gas in the U.S., and with in- 
creasing Canadian exports, U.S. end users are finding Canadian 
gas more reliable, more available, and competitively priced, when 
compared with the domestic equivalent. The Federal Energy Regu- 
latory Commission has adopted policies over the past few years to 
encourage decontrol of natural gas markets, both at the wellhead 
and on the interstate pipelines. This has created the opportunity for 
direct sales between producer and consumer and has resulted in 
the development of a substantial spot market. 6 refs., 7 figs. 


12579 (PB—90-115163/XAB) New technologies for the gas 
industry. 3. GRI’s (Gas Research institute’s) transport and 
storage program. Gas Research Inst., Chicago, IL (USA). Aug 
1989. 6p. (GRI-89/0214). Available from NTIS, PC A02/MF A01. 

See also PB-89-138648. 

Eight projects that have reached the technology-transfer stage 
are summarized: a directional boring system, a rotary clearing tool, 
heat fusion guidelines, a database on in-service aging, flow condi- 
tioner placement criteria, speed-of-sound data for natural gas 
mixtures, a model for optimizing piping maintenance, and a model 
for evaluating the cost/benefits of new technologies. The success 
of these projects will help reduce transmission and distribution 
costs for natural gas. 


12580 (PB—90-120213/XAB) Competitive position of natural 
gas: Manufacturing automation and process controls: Topical 
report, April 1989. Karamchetty, S.D.; Kothari, V.S.; Holmes, J.G.; 
Minsker, B.S. Energy and Environmental Analysis, Inc., Arlington, 
VA (USA). Apr 1989. 164p. Available from NTIS, PC A08/MF A01. 

In the study of manufacturing automation, three interacting areas 
were examined: industrial process, process components, and au- 
tomation components. Taxonomies were developed for each of 
these areas to focus the analysis. The interactions between au- 
tomation developments and gas use were studied in detail for five 
processes: metal heat treating, steel reheating, forging, glass 
making, and paper drying. Recent developments reported in the lit- 
erature were reviewed and within each industry, areas of gas and 
automation systems, vendors of manufacturing automation sys- 
tems, and systems designs and integrators were interviewed. 
Through this approach, current and future developments in au- 
tomation and their impacts were identified. R&D opportunities for 
the five specific processes studied and generic areas were also 
identified. Automation trends in industrial process heat applications 
will continue, with continued reduction in energy and gas use. 
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12581 (PB-90-120379/XAB) Assessment of large-tonnage, 
gas-fired cooling technologies for the commercial sector. Top- 
ical report, 1987-July 1988. Patel, R.F.; Mathias, S.; 
Rancatore, R.; Prud’hommeaux, E. Little (Arthur D.), Inc., Cam- 
bridge, MA (USA). Jun 1989. 168p. (ADL-REF-56537-02). 
Available from NTIS, PC AO8/MF A01. 

A comprehensive technical/economic assessment of five gas- 
fired cooling technologies for a wide range of applications is 
performed using market-entry and sustained-market utility-rate 
scenarios. Cost targets for maintenance and capital costs are de- 
veloped for those applications that exceeded 3-year payback 
periods. Preferred technologies, geographical regions, and applica- 
tions have been identified. Detailed hour-by-hour simulations for 
about 400 combinations of building type, climate zone, utility rate 
pair, and gas-fired and competing electric cooling technologies 
were performed. 


12582 (YEMS—1180-02) — of Energy - Petroleum Au- 
thority. The gas market - sales points project. Yogev, Y.; 

Shelah, S.; Paul, G.; Ne’eman, N. Yissum Engineering and Man- 
agement Systems Ltd. (israel). Feb 1987. 38p. (in Hebrew). 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

The potential in Israel for establishing alternative sales points for 
domestic gas was surveyed. When consideration was given to 
which consumers would be able to collect their own gas cylinders 
from sales points, the potential market was estimated at 70,000. 
About 10,000 of these might be seriously interested. A new sale 
point would have to sell at least 2,800 cylinders of gas per month 
to break even. When safety considerations are also taken into ac- 
count, there is no justification for setting up an alternative system 
of sales points. (MR) 10 tabs. 


12583 (YEMS-—1180-04) Opening of the gas market to addi- 
tional participants. Yogev, Y.; Shelah, S.; Paul, G.; Neeman, N. 
Yissum Engineering and Management Systems Ltd. (israel); 
Ministry of Energy and Infrastructure, Jerusalem (israel). Fuel Ad- 
ministration. Apr 1987. 20p. (In Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

It is understood that some of the problems in Israel's gas sector 
arise from lack of competition among the suppliers. The aim of this 
work was to assess the effects of the introduction of additional 
competing suppliers and importers on the prices to the consumer, 
safety standards and service. It is concluded that the state of the 
gas sector would be improved from the consumer's point of view 
by introduction of additional competition. However, the existing 
number of suppliers is already sufficient to give the consumers the 
benefits of competition, if they had a free choice of supplier. Two 
problems need to be solved to enable consumers to change sup- 
pliers freely. a. The cost and inconvenience of changing suppliers 
needs to be reduced or eliminated. The connection equipment 
should belong to the consumer or should be standardized. b. It is 
necessary to separate the responsibility for the safety of gas con- 
nections from that for supplying gas. Currently, the cost of such 
services is automatically included in the cost of the gas. (RP) 


0307 Waste Management 
Refer also to citation(s) 12481, 12535 


0308 Environmental Aspects 

Refer also to citation(s) 12536, 12548, 12549, 15105, 15106, 
15107, 15108, 15109 

0310 Legislation and Regulations 

Refer also to citation(s) 12554, 12555, 12577 


0320 Transport, Handling, and Storage 
Refer also to citation(s) 12364, 12414, 12463, 12557, 14217 


12584 (HAZ-CE-02856, pp. 210-223) Current research on 
bleves as related to emergency response. McDevitt, C.A. (Tech- 
nology Resources Inc., Vancouver, BC (Canada)). Haztech 
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Canada, Edmonton, AB (Canada). 1989. (CONF-8910339-: 
Haztech Canada Edmonton ‘89: environmental controVhazardous 
waste management conference, Edmonton (Canada), 18-19 Oct 
1989; CE-02856). In Haztech Canada Edmonton ‘89: Environmen- 
tal controVhazardous waste management conference proceedings. 
Available from Haztech Canada, 4936-87th St., no. 26, Edmonton, 
AB, CAN T6E 5W3. Prices: $50.00 CAN. 

When a pressure-liquefied gas tank is engulfed in a fire, an ex- 
plosion is a possible consequence. These explosions are physical 
and not dependent on the chemical nature of the liquid inside the 
tank. They are called BLEVEs, boiling liquid expanding vapour ex- 
plosions. A typical BLEVE scenario includes a propane tank car or 
truck surrounded by a ground fire. When the tank bursts, the liquid 
vaporizes so rapidly that an explosion ensues. Large scale tests 
were conducted with instrumentation to document the nature of 
such an explosion including computer simulations of heat transfer 
and fluid flow patterns outside and inside the tank. Small scale lab- 
oratory tests using a shock tube and photographic equipment were 
used to study the mechanism of the explosion. Experimetal appa- 
ratus and procedures are discussed in detail. The results indicate 
that the high pressure involved in the explosion is derived from 
pressure waves generated inside the tank. Schlerien photographs 
of the rapid boiling and the initiation of the pressure waves were 
taken and presented. It is concluded that knowledge of the pres- 
sure waves formed inside the tank during a BLEVE can lead to 
improvement in tank design with further research. 4 refs., 4 figs. 


12585 (IE-TAU-87/0100) A gas pipeline from Egypt to Is- 
rael. Tal, A.; Kally, E.; Merhav, M. (ed.). Tel Aviv Univ. (israel). 
Interdisciplinary Center for Technological Analysis and Forecasting; 
Tel Aviv Univ. (Israel). Armand Hammer Fund for Economic Coop- 
eration in the Middle East. Apr 1987. 14p. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

It is suggested to build a pipeline to convey Egypt's surplus nat- 
ural gas for sale in Israel. Economic estimates are based on a 
290-km pipeline from the Nile Delta to southern Israel. The capital 
cost would be $71 million, $102 million or $170 million for annual 
capacity of 0.5 million, 1.0 million or 2.0 million tons, and the esti- 
mated annual capital cost ranges from $9.7-44.9 million, for 
various combinations of 5 or 10 year depreciation and 6% or 10% 
annual interest. The resulting conveyance cost per ton of natural 
gas ranges from $14.4 to $42.2, for the same ranges of conditions. 
(MR) 5 tabs., 1 map 


12586 (OME-89-04909, pp. 9) Responding to Ontario's 
changing energy needs. Douloff, A.A. (TransCanada PipeLines 
Ltd., Toronto, ON (Canada)). Ontario Ministry of Energy, Toronto, 
ON (Canada). 1989. (CONF-8904301-: Ontario's energy choices 
conference, Toronto (Canada), 3-4 Apr 1989; MICROLOG-89- 
04909). In Ontario's energy choices conference proceedings. 
Available from PC Ontario Ministry of Energy, Communications 
Services Group, 62 Wellesley St., West, Main Floor, Toronto, ON, 
CAN M7A 2B7; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This paper presents a transporter’s view on natural gas in the 
Ontario energy market, beginning with some background on Tran- 
sCanada PipeLines, its place in the natural gas industry, and how 
it benefits Ontario’s gas consumers. The paper then summarizes 
the company’s expansion plans and the results of deregulation 
beginning in 1985. The trend to shorter contract length will not pre- 
vent the system from expanding, as long as the market to be 
served is long term. However, any natural gas transportation sys- 
tem has long lead times and a need for advance planning, both of 
which indicate a need for cooperation from customers. A short de- 
scription of the innovative projects involving the use of natural gas 
to generate electric power are then given. 


12587 (SIl-SI-764) Flexible tubing and hose made of rub- 
ber for use of liquefied petroleum gas in vapour phase. 
Standards Inst. of Israel, Tel Aviv (Israel). 1989. 6p. (In Hebrew). 
Available from Standards inst. of Israel, 42, University st., Tel Aviv. 

The Standard applies to rubber hoses, reinforced or not, which 
are used to transport petroleum gases at temperatures not exceed- 
ing 60 deg C. Two categories of hoses are covered, for nominal 
pressures not exceeding 100 millibar and for pressures up to 18 
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bar. Hoses should be supplied in coils and labelled to indicate their 
purpose, origin, nominal size, date of manufacture and pressure 
range. The dimensions are specified for hoses in each pressure 
range and the dimensions and designs of connectors for each type 
are presented. Criteria are presented for pressure and flexure and 
squeezing tolerance of the two types of hoses. A formula is pre- 
sented for calculating the maximum permitted leakage of pentane. 
Exposure to ozone concentration of 50 parts per 100 million for 72 
hours should not cause any visible cracks. A flame-resistance test 
involves exposure to a standard gas flame for 45 seconds. (RP) 4 
figs. 


0330 Properties and Composition 


12588 (DOE/MC/21089-2775) Thermal measurements on 
structure 1 and structure 2 pure clathrate hydrates and on nat- 
ural gas samples: Final report. Callanan, J.E. National Inst. of 
Standards and Technology, Boulder, CO (USA). Center for Chemi- 
cal Engineering. Nov 1989. 27p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract Al21-84MC21089. Order Number 
DE90005343. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This study was designed to give thermal property information 
about both synthetic and natural hydrates. The work on the syn- 
thetic hydrates was to precede work with the natural hydrates so 
that all necessary techniques would be developed and established 
as suitable. In this way, measurements on the natural sample 
would have the best possible chance for successful completion. 
This report describes measurements made on tetrahydrofuran hy- 
drates and ethylene oxide hydrates. 20 refs., 7 figs. 


0340 Combustion 
Refer also to citation(s) 13290, 14262 


12589 The influence of the spark discharge characteristics 
on the minimum ignition energy of CH,-air mixture. Sher, E. 
(Ben-Gurion Univ. of the Negev, Mechanical Engineering 
Dept.,Beersheva, (Israel)). /srae/ Journal of Technology (israel), 
22(4): 207-214 ([1985}). 

The influence of the spark discharge characteristic of the mini- 
mum ignition energy of a stoichiometric mixture of methane-air was 
studied theoretically. The investigation has been performed by 
solving numerically a set of the relevant differential equations. The 
spark discharge was simulated by a cylindrical pocket of com- 
bustible mixture having initially ambient conditions and a constant 
volumetric heat source. The methane and oxygen were assumed 
to react by a single reaction step. Predictions show that the 
minimum ignition energy is strongly dependent on the spark dimen- 
sions and duration. Till now, the dependence of the minimum 
ignition energy on the spark dimensions has not received the ap- 
propriate attention by most experimental investigators, and 
therefore this important parameter has not been recorded nor re- 
ported by any of them. As suggested by the present results, it is 
possible that this is the explanation of the observation of the wide 
range of values for the minimum ignition energy (from 0.2 to 0.8 
mJ), as well as for the optimal spark duration (from 50 to 100 mi- 
crosec). Based on the present theoretical analysis an algebraic 
correlation between the minimum ignition energy of a stoichiometric 
mixture of methane-air and the spark dimensions and its duration 
has been proposed. (author) 1 fig., 2 tabs., 16 refs. 
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12590 (BGUN-TPL-004-84) Fluidizing oll shale in labora- 
tory beds. Bar-Cohen, A.; Ben-Tal, A.; Pearlman, G.; Preis, K.; 
Roder, Z. Ben-Gurion Univ. of the Negev, Beersheba (Israel). 
Dept. of Mechanical Engineering. Aug 1984. 93p. (in Hebrew). 
Available from COST] P.O.B 20125, TEL-AVIV 61201. 

An appendix comprises the computer program "WRB’. 

The technology of fluidized beds makes use of high velocity 
gases flowing through grains of solids, resulting in mixtures with 





qualities similar to those of liquids. The report summarizes one 
year’s effort in investigating some of the properties of fluidized beds 
using oil shale. These properties are the connection between the 
air pressure gradient applied to the bed, the flowing properties of 
the particles, and the air flow through the device. Tests were car- 
ried out using two experimental devices, one for beds of 11 cm. in 
diameter and one for beds of 61 cm. in diameter. The test results 
showed that the pressure gradient over the fluidized bed equalled 
its hydrostatic pressure. The velocity of the air which caused the 
fluidizing of the beds equailed that of the theoretical calculations, 
and increased where the beds were larger. All the empirical results 
obtained were in agreement with the theoretical models developed 
to describe this particular flow. (LB) 6 figs., 4 tabs., 25 refs. 


12591 (PAMA-335) Research on oll shales. Interim report, 
April-September 1984. PAMA (Energy Resources Development) 
Ltd., Tel Aviv (Israel). Feb 1985. 75p. (In Hebrew). Available from 
COST! P.O.B 20125, TEL-AVIV 61201. 

A summary of PAMA's project activities is provided for the period 
April-September 1984, in the areas of oil shale refining, direct 
burning, mining, basic research, environmental aspects and waste 
disposal. A separate abstract has been prepared for each project. 
(EHN) 1 fig., 6 tabs., 40 refs. 


12592 (PAMA-335, pp. 50-51) Project 15: The PAMA site. 
PAMA (Energy Resources Development) Ltd., Tel Aviv (israel). Feb 
1985. (In Hebrew). In Research on oil shales. Interim report, April- 
September 1984. Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information. 

The PAMA site provides services that support the activities of the 
company in the southern region. During the period covered by this 
report several additions were made to the site, including a new 
workshop, a new shed, a new grinding room, a new office building 
which includes a computer room equipped with a new IBM PC, 
and others. (EHN) 


0402 Reserves, Geology, and Exploration 
Refer also to citation(s) 12417, 12428, 12468, 12606 


12593 (CIM/S—CE-02846, pp. 9) Characterization of a heavy 
oll reservoir using computer assisted tomography of core me- 
terial. Katzas, A. (Nova Husky Research Corp., AB (Canada)); 
Marentette, D.F.; Harding, S. Canadian Inst. of Mining and Metal- 
lurgy, Regina, SK (Canada). 1989. (CONF-8909278-: 3. technical 
conference of the south Saskatchewan section of the Petroleum 
Society of CIM, Regina (Canada), 25-27 Sep 1989; CE-02846). In 
Third Saskatchewan petroleum conference. Available from Infor- 
mation Centre Saskatchewan Research Council, 15 Innovation 
Bivd., Saskatoon, SK, CAN S7N 2X8. Prices: $50.00 CAN. 

In the present study, a medical x-ray computer assisted tomogra- 
phy (CAT) scanner was used for the study of core material from the 
B member of the Clearwater Formation of the Lower Cretaceous 
Mannville Group in the Cold Lake area. Two pieces of core, each 
approximately 0.3 m long, were scanned at 0.01 m intervals at a 
resolution of 0.00075, x 0.00075 m x 0.005 m. The raw CAT scan 
data were analysed using a post-processing computer package de- 
veloped at NOVA Husky Research. This analysis gives a detailed 
picture of the various heterogeneities within each core section, in- 
cluding cracks, shale barriers and clay casts, and also allows the 
determination of core properties such as bulk density and porosity. 
Bulk densities determined from the CAT scan data are in good 
agreement with direct measurements obtained form several plugs 
taken from the core. The CAT scanning of the core successfully in- 
dentified the locations for good plug selection. In addition, various 
types of heterogeneities were mapped in three dimensions. Signifi- 
cant core damage was observed. This was atributed to the coring 
and freezing processes. This paper also presents the methodology 
of the scanning and the subsequent data analysis. CAT scanning 
can be of great help for the qualitative non-destructive description 
of unconsolidated heavy oil reservoir sand. However, the quantita- 
tive characterisation still imposes some problems. Coupling x-ray 
measurements and Nuclear Magnetic Resonance could solve a 
great deal of these problems. 11 refs., 8 figs., 4 tabs. 
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12594 (CWLS-CE-02859, pp. 14, Paper W) NML applica- 
tions in the Belly River Formation of southern Alberta. 
Pelletier, R. (Schlumberger-Canada/Alaska Unit, Calgary, AB 
(Canada)). Canadian Well Logging Society, Calgary, AB (Canada). 
1987. (CONF-8709486-: 11. Canadian Well Logging Society 
(CWLS) formation evaluation symposium, Calgary (Canada), 8-11 
Sep 1987; CE-02859). In Transactions of the CWLS [Canadian 
Well Logging Society] eleventh formation evaluation symposium. 
Available from Canadian Well Logging Society, 640-5th Avenue 
S.W., Suite 229, Calgary, AB, CAN T2P OM6. Prices: $50.00 CAN. 

This paper presents three applications or techniques of nuclear 
magnetic log interpretation, instrumental in providing casing deci- 
sions in the Belly River formations of Southern Alberta. Due to the 
complex reservoir characteristics (i.e. minerology, grain size, clay, 
porosity, etc.) it has been virtually impossible to predict production 
results. The new analysis uses basic theory to identify: potential 
fluid recovery which is related to porosity and permeability of a 
given zone; oil show in at least the flushed zone of the formation; 
and the closest attainable approximation of production water cut 
without physically removing fluid from the formation. 


12595 (CWLS-CE-02859, pp. 32, Paper R) Grain size effect 
on electromagnetic and spectrometry logs. Everett, R.V. 
(Schlumberger Offshore Services, New Orleans, LA (USA)); 
Schweitzer, J.S.; Baker, P.L. Canadian Well Logging Society, Cal- 
gary, AB (Canada). 1987. (CONF-8709486—: 11. Canadian Well 
Logging Society (CWLS) formation evaluation symposium, Calgary 
(Canada), 8-11 Sep 1987; CE-02859). In Transactions of the 
CWLS [Canadian Well Logging Society] eleventh formation evalua- 
tion symposium. Available from Canadian Well Logging Society, 
640-5th Avenue S.W., Suite 229, Calgary, AB, CAN T2P OM6. 
Prices: $50.00 CAN. 

A two-well project undertaken in Venezuela on wells located in a 
deltaic alluvial estuarine sequence of highly unconsolidated sands 
is described. The objective was to understand water production in 
sands which have close to 85% oil saturation. Logs with different 
depths of investigation identified whole mud particle invasion. The 
detailed study on grain size resulted in an explanation of why one 
well produced water and the other oil. Grain size was found to be 
the key factor in predicting water production; the coarser the 
grains, the higher the probability of water production. The free fluid 
index obtained from the nuclear magnetism log (NML) was the 
simplest single measurement for predicting water or oil production. 
Coarse grained sands permit the invasion of whole mud particles 
and thereby reduce the porosity derived from the electromagnetic 
propagation (EPT) log. Gamma-ray spectrometry and NML logs are 
reliable comparison measurements of oil saturation and mobile wa- 
ter. The sand size is correlatable with surface area and irreducible 
water volume is correlated with the difference between the EPT log 
porosity (total-water porosity) and the NML free fluid index (mobile 
water porosity). The finer the sand the larger the difference between 
these two sensors’ porosity measurement. A theoretical explana- 
tion of NML logging is provided in an appendix. 12 refs., 13 figs. 


12596 (GS—89-1D, pp. 19-24) A comparison between the 
biomarker geochemistry of some samples from the Lower 
Jurassic Nordegg Member and western Canada Basin oll 
sands and heavy olls. Fowler, M.G. (inst. of Sedimentary and 
Petroleum Geology, Calgary, AB (Canada)); Brooks, P.W.; Mac- 
queen, R.W. Geological Survey of Canada, Ottawa, ON (Canada). 
1989. (MICROLOG-89-04635). In Current research, part D. Interior 
plains and Arctic Canada. Available from PC Canadian Govern- 
ment Publishing Centre, Supply and Services Canada, Ottawa, 
ON, CAN K1A 0S9; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC N/C; MF $10 CAN. 

The distributions of biomarkers observed in extracts from five 
samples of the Lower Jurassic Nordegg Member of western Al- 
berta are compared to biomarker distributions previously described 
from Lower Cretaceous heavy oils and oil sand bitumens of the 
Western Canada Basin. The five Nordegg samples, obtained from 
two widely separated exploration wells, give biomarker distributions 
indicating a highly anoxic carbonate depositional environment that 


allowed extensive reworking of primary organic matter. There are 
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several significant differences between the Nordegg biomarker pat- 
terns and those of the heavy oils and oil sand bitumens. These 
include the ratio of pristane to phytane, the lack of 28,30- 
bisnorhopanes, the low abundance of diasteranes relative to 
regular steranes and tricyclic terpanes to 17a (H)-hopane. If these 
results are representative of the regional biomarker character of 
the Nordegg, it is unlikely that the Nordegg was a major contributor 
to the Western Canada Basin Cretaceous oil sands and heavy oils. 
15 refs., 3 figs., 2 tabs. 


12597 (GSI-MER-44-84) National Oil Shale Pr ing 
Project. A possible new oll shale deposit in the Biq'at Be’er 
Sheva’ area. Minster, T. Geological Survey of Israel, Jerusalem 
(israel). Mineral and Energy Resources Div. Sep 1984. 15p. (in 
Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Underground data recently coming out of several sources may 
hint on a possible existence of an oil shaie deposit in Biq’at Be’er 
Sheva’, in a strip 20-30 km long, extending presumably from Biq'at 
Arad to Ramat Hovav. The information points are few and scat- 
tered and in the present stage of knowledge it is impossible to 
state if the occurrence is consecutive or even if it belongs to the 
same basin. However, the results of preliminary tests may encour- 
age conducting of a special prospecting stage for oil shale in this 
area. (author) 6 tabs., 1 map, 6 refs. 


12598 (IE-MOEI-ESRA-86/0001, pp. 92-96) A -wide 
survey for oll shale. Minster, T. (Geological Survey of Israel, 
Jerusalem (Israel)). Ministry of Energy and _ Infrastructure, 
Jerusalem (Israel). Earth Science Research Administration. May 
1986. (In Hebrew). in [Earth Science Research Administration] an- 
nual summary of research projects, 1985. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Several rich reserves of oil shale have been located. One site is 
in the area of Sde Boker and Nahal Zin in the Negev and its esti- 
mated reserves are more than 7 billion tons. A potentially larger 
site is in the Har Hazophim formation in the hill region. That area is 
more than 60 km long and its width is 5-12 km. Chemical analysis 
of bituminous deposits, especially of sulfur, has been conducted in 
order to study the regularity and occurrence of sulfur in organic 
matter. Stratigraphic tectonic and structural analyses of oil shale 
sites has been conducted in order to understand the geological as- 
pects of oil shale deposits. (EHN) 16 refs. 


12599 (MOEI-GSI-19-88) Project for a national review of 
phosphates/oil shales. Annual summary for 1987/88. Shiloni, Y. 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Geologi- 
cal Survey of Israel. May 1988. 31p. (In Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Researchers presented 10 reports at an annual study day held 
by the Israel Geological Survey in which they summarized various 
activities carried out during 1986/1987. During that period various 
sites were examined in order to find strata of phosphates and 
shale oil and to study their chemical and mineral properties. The 
object was to see whether they could be used in industry as 
sources of energy or as industrially valuable products. Some of the 
reports introduce various aspects of data processing, such as 
construction of data bases, methods for data retrieval, graphical in- 
troduction of data, and statistical processing. (LB) 1 tab., 11 refs. 


12600 (PAMA-335, pp. 29-35) Project 11: Prospecting for 
oll shale deposits in Israel. PAMA (Energy Resources Develop- 
ment) Ltd., Tel Aviv (Israel). Feb 1985. (In Hebrew). In Research 
on oil shales. interim report, April-September 1984. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The report summarizes the exploratory drillings that were con- 
ducted at the Rotem Plateau, the Oron site and in the Northern 
Negev. The purpose of the drillings was to study the quantities of 
oil shales and their quality. A computerized data base for drilling 
data was prepared using the ESIS program of CDC. The seventy 
two drilling sites at Rotem Plateau were mapped, and their eleva- 
tion was measured. (EHN) 9 refs. 
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12601 (CIW/S—CE-02846, pp. 11) Directional drilling devel- 
opment: Pikes Peak Steam Project. Breen, P.W. (Husky Oil 
Operations Ltd., AB (Canada)). Canadian Inst. of Mining and Met- 
allurgy, Regina, SK (Canada). 1989. (CONF-8909278-: 3. 
technical conference of the south Saskatchewan section of the 
Petroleum Society of CIM, Regina (Canada), 25-27 Sep 1989; CE— 
02846). In Third Saskatchewan petroleum conference. Available 
from Information Centre Saskatchewan Research Council, 15 Inno- 
vation Blvd., Saskatoon, SK, CAN S7N 2X8. Prices: $50.00 CAN. 
This paper reviews the development of directional drilling prac- 
tices in Husky’s Pikes Peak Cyclic Steam Project for the recovery 
of heavy oil in sandstone. A total of 66 directional wells have been 
drilled since 1983, resulting in significant time and cost savings. 
The average spud-to-spud time has dropped from 123 hours in 
1983 to 73 hours in 1987 compared to 100 hours for conventional 
vertical wells. Extreme build rates (6 degree/30m) have been used 
to increase horizontal displacements and decrease overall hole an- 
gle, reducing the number of drilling locations necessary. Tabular 


- and graphical data are presented which support these achieve- 


ments. 5 figs., 2 tabs. 


12602 (MOEI-ESRA~1-87, pp. 40-41) Image processing sys- 
tem for the automatic determination of rock fragments size. 
Kushnir, M. (Israel Atomic Energy Commission, Soreq Nuclear Re- 
search Center, Yavne (isarel)); Jaeger, Z.; Slotky, D. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. Jun 1987. In [Earth Science Research 
Administration] annual summary of research projects, 1986. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The feasibility of automating the analysis of the size distribution 
of the oil shale fragments produced by blasting was studied. Pho- 
tographs of samples of fragments were computer processed to 
develop fragment- recognizing algorithms. Preliminary studies indi- 
cated potential improvements by improving the lighting and by 
developing the segmentation algorithm to include, e.g., edge infor- 
mation extracted from the image. Further development of 
mathematical and image analysis techniques will be required to an- 
alyze overlapping fragments. (MR) 6 refs. 


12603 (PAMA-335, pp. 20-28) Project 10: Mining. PAMA 
(Energy Resources Development) Ltd., Tel Aviv (Israel). Feb 1985. 
(in Hebrew). In Research on oil shales. Interim report, April- 
September 1984. Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information. 

This project encompasses the following subprojects: (1) Applica- 
tion of CDC's block model, MINEVAL at the Rotem Plateau, as a 
tool for optimal planning and for exact economic evaluations of oil 
shale mining there. The topography of the plateau is being incorpo- 
rated into the model whose expected completion date is March 
1985. (2) Intrasearch Company submitted to PAMA its evaluation 
for mining cost in a demonstration mine producing 700,000 tons of 
oil shales per year. Of the different mining methods examined, a 
10-cubic-meter hydraulic bulidozer and five 100-ton trucks were the 
cheapest combination. The cost of mining with this system is $3 per 
ton of oil shales. (3) Parameters of oil shale explosions were stud- 
ied by Soreq Nuclear Research Center. The aim was to minimize 
the amount of dust in oil shale rock and minimize mining costs. 
Theoretical calculations and experiments showed that the amount 
of oil shale dust would be between 8 and 14% as a result of a sin- 
gle explosion. A table summarizing the different regions of the 
explosion and the amount of dust in each is included in the report. 
(4) Measurements of geomechanical properties of oil shales by Tel 
Aviv University concentrated on the properties of the cracks and the 
distribution of fragments after an explosion. (EHN) 3 tabs., 8 refs. 


12604 . (PCCIM-—CE-02786-2.vols, pp. 9, Paper 89-40- 
14) Sucker rod wear in directionally drilled steamflood wells. 
Mottram, R.J. (Husky Oil Operations Ltd., AB (Canada)). Petroleum 
Society of CIM (Canada). 1989. (CONF-8905249-: 40. annual 
technical meeting of the Petroleum Society of the Canadian Insti- 
tute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 May 





1989; CE-02786). In Building on 40 years of achievement: Vol- 
umes 1 and 2. Available from Petroleum Society of the CIM, c/o 
AMOCO Canada, Box 200, Calgary, AB, CAN T2P OHS. Prices: 
$80.00 CAN. 

This paper describes in detail the extensive experience with 
sucker rod wear in directionally drilled steamflood wells in Husky 
Oil's thermal operations district in the Lloydminster, Saskatchewan 
area. Through careful data gathering and analysis, Husky has at- 
tempted to quantify the degree of incremental wear as well as 
identify the controlling mechanism(s). Rod wear-related problems 
are described in depth. The frequency and location in the rod 
string of the wear-related failures are compared with a number of 
parameters to determine the major factors contributing to rod wear. 
The various methods and items tested by Husky to reduce and 
control rod wear are described. It is concluded that rod wear is 
generally independent of oil production rates but can be affected 
by water production rates and water cuts, and sucker rod replace- 
ment frequency increases with horizontal displacement and hole 
angle. It is also concluded that the use of sinker bars at the bottom 
of the string significantly reduces rod wear rates. A summary of 
some more conclusions based on the data as well as a suggested 
rod/tubing maintenance program are included in the paper. 


12605 (SNRC-AP-RT-15) Theoretical aids for the improve- 
ment of blasting efficiencies in oll shale and rocks. Engiman, 
R.; Jaeger, Z. Israel Atomic Energy Commission, Yavne (Israel). 
Soreq Nuclear Research Center. Aug 1985. 36p. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Work performed within the framework of the bilateral agreement 
in energy R&D between the Department of Energy of the United 
States of America and the Ministry of Energy & Infrastructure of Is- 
rael. 

This final report draws together the activities at the Soreq re- 
search group in the period October 1984-September 1985 under 
the framework of the Bilateral Agreement. The work consisted of 
obtaining fragment size and shape distributions (mainly as depend- 
ing on the crack population) in two dimensions, and partly in three 
dimensions, employing percolation theory statistics and computa- 
tional geometry. The needs for oil shale research were assessed 
and the main areas of continued investigations by the Soreq group 
were identified. These were (1) the use of fragmentation statistics 
to improve the damage parameter concept and existing fragmenta- 
tion codes, (2) relating experimental categories of damage to their 
detailed internal structure and (3) permeability calculations in ran- 
dom, multiphase media. (authors) 5 figs., 1 tab., 30 refs. 
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12606 (AOSTRA-CE-02657, pp. 49) The fluidized bed pyrol- 
ysis of bitumen-impregnated sandstone from the tar sand 
deposits of Utah. Hanson, F.V. (Univ., of Utah, Salt Lake City, UT 
(USA)); Oblad, A.G. Alberta Oil Sands Technology and Research 
Authority, Edmonton, AB (Canada). 1988. (CONF-880807-: 4. 
UNITAR/UNDP international conference on heavy crude and tar 
sands, Edmonton (Canada), 7-12 Aug 1988; CE-02657). In UNI- 
TAR/UNDP 4th international conference on heavy crude and tar 
sands, vol. 6. Available from Alberta Oil Sands Technology and 
Research Authority, 500 Highfield Pl., 10010-106 St., Edmonton, 
AB, CAN T5J 3L8. Prices: $150.00 CAN. 

The influence of process operating variables on the product dis- 
tribution and yields for the pyrolysis of bitumen-impregnated 
sandstone in a fluidized bed reactor were investigated in both labo- 
ratory (1-1/2 inch diameter) and pilot scale (4-1/2 inch diameter) 
reactors. The process variables investigated included pyrolysis re- 
actor temperature, sand retention time in the pyrolysis zone of the 
reactor, the fluidizing gas velocity, and the average feed sand par- 
ticle size. The ranges of the variables were as follows: temperature 
698-973 K, feed sand retention time 15-35 minutes, fluidizing gas 
velocity 1-4 times the minimum fluidization velocity, and feed sand 
particle sizes from 359 micron up to 1/2 inch. In the case of the 
bench scale experiments, the reactor pressure and feed sand parti- 
cle size were constant; the reactor pressure was maintained at 
atmospheric pressure and the average feed sand particle size was 
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359 microns. In the pilot scale experiments, the feed sand particle 
size varied from 359 microns up to 1/2 inch. A variety of physical, 
chemical, and spectroscopic analyses were used to characterize 
the native bitumens and the bitumen-derived hydrocarbon liquids 
produced in the fluidized bed pyrolysis experiments. The Utah tar 
sand deposits investigated included Sunnyside, Whiterocks, PR 
Spring, Tar Sand Triangle, Circle Cliffs, and Asphalt Ridge. The 
sand retention time appeared to be the most significant variable af- 
fecting the product distribution and yield of the bitumen-derived 
hydrocarbon liquid, whereas the fluidizing gas velocity had little ef- 
fect on the product distribution, yields, and liquid product quality for 
the range of values studied. 


12607 (CIM/S—CE-02846, pp. 22) An optimization study for 
a steam-foam drive process in the Bodo Reservoir, Alberta, 
Canada. Law, D.H.-S. Canadian Inst. of Mining and Metallurgy, 
Regina, SK (Canada). 1989. (CONF-8909278-: 3. technical con- 
ference of the south Saskatchewan section of the Petroleum 
Society of CIM, Regina (Canada), 25-27 Sep 1989; CE-02846). In 
Third Saskatchewan petroleum conference. Available from Infor- 
mation Centre Saskatchewan Research Council, 15 Innovation 
Bivd., Saskatoon, SK, CAN S7N 2X8. Prices: $50.00 CAN. 

An optimization study for a steam-foam drive process in the 
Provost Upper Mannville B Pool (Bodo Reservoir) located in east 
central Alberta, Canada, was conducted using the Alberta Re- 
search Council foam transport model. The optimization was done 
with respect to the foam injection strategy and the concentration of 
the foaming agent. A discounted net profit due to foam injection 
was maximized. For a single foam slug process, increasing the 
amount of surfactant injected usually resulted in a stronger foam 
near the injection well. Therefore, more injected fluids are diverted 
into the bottom part of the reservoir and hence more oil is recov- 
ered at the end of the injection period. On the other hand, for a 
multiple foam slug process in which the same total amount of 
surfactant injected as in the single foam slug process, there is evi- 
dence that the effect of delayed foam slugs is not as good as an 
initial strong foam slug in recovering the oil in the bottom part of 
the reservoir. Within the scope of this study, oil recoveries of all 
steam-foam processes investigated were better than the steam- 
only baseline process. However, not all foam processes were 
economically viable; optimal processes were dependent on the 
heavy oil prices. Over a range of heavy oil prices of US $10 to US 
$20/bbI, the single foam slug process with a total foam injection 
period of 2 to 3 months and a surfactant concentration of 0.5 to 1 
wt% in the liquid phase of the injected fluids appeared to be the 
most profitable. Conclusions in this paper are drawn based on 
stimulation of a particular field. Nevertheless, this paper demon- 
strates the necessity of choosing a suitable foam injection strategy 
for foam drive field applications. 6 refs., 13 figs., 6 tabs. 


12608 (CIMS-CE-02846, pp. 16) Novel oil recovery pro- 
cesses using caustic and carbon dioxide as dual additives in 
hot water. Nasr, T.N. (Alberta Research Council, AB (Canada)); 
McKay, A.S. Canadian Inst. of Mining and Metallurgy, Regina, SK 
(Canada). 1989. (CONF-8909278—: 3. technical conference of the 
south Saskatchewan section of the Petroleum Society of CIM, 
Regina (Canada), 25-27 Sep 1989; CE-02846). In Third 
Saskatchewan petroleum conference. Available from Information 
Centre Saskatchewan Research Council, 15 Innovation Bivd., 
Saskatoon, SK, CAN S7N 2X8. Prices: $50.00 CAN. 

Coreflooding experiments were conducted on Athabasca oil 
sands in cylindrical cores 31 cm long by 9 cm diameter at 3.6 
megapascals production pressure and production temperature be- 
low 150 C. The objective of the experiments was to investigate 
different injection strategies for using carbon dioxide and sodium 
hyudroxide as dual additives in hot water for in-situ recovery of bi- 
tumen. The additives were introduced at a later stage of the flood, 
following the injection of a neutral pH hot water to establish hot 
communication between the injection and production wells. The re- 
sults indicate that adding a small amount of NaOH in a hot 
water-CO2 mixture improved bitumen recovery over that from hot 
water-CO2 or hot water NaOH injection. The alkaline solution will 
help in lowering the interfacial tension and CO2 has the beneficial 
effects of lowering bitumen viscosity and resulting in bitumen 
swelling. In one experiment, a stable low viscosity oil-in-water (O/ 
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W) emulsion was produced while hot water plus NaOH was in- 
jected. When CO2 was then added to the injection fluid, the pH of 
the fluid was reduced and resulted in a higher oil cut and in the re- 
covery of bitumen in the form of water-in-oil (W/O) emulsion. 
Maintaining the pressure drop across the core by gradually in- 
creasing the CO2 injection rate as the flood proceeded proved to 
be the most promising strategy for bitumen recovery at production 
temperatures as low as 100 C. The present investigation demon- 
strates that it is possible to both mobilize and produce bitumen at 
low temperatures and it is believed that it may be possible to re- 
cover bitumen from reservoirs with as little as 40 m of overburden. 


12609 (CIMW/S-CE-02846, pp. 22) Investigation on thermal 
stability of gravel pack materials. Bouhroum, A.; Marx, C.; 
Hofling, B. Canadian Inst. of Mining and Metallurgy, Regina, SK 
(Canada). 1989. (CONF-8909278-: 3. technical conference of the 
south Saskatchewan section of the Petroleum Society of CIM, 
Regina (Canada), 25-27 Sep 1989; CE-02846). In Third 
Saskatchewan petroleum conference. Available from Information 
Centre Saskatchewan Research Council, 15 Innovation Bivd., 
Saskatoon, SK, CAN S7N 2X8. Prices: $50.00 CAN. 

The thermal stability of five gravel pack materials against the 
dissolution of silica in water was examined. Experiments were per- 
formed under injection and production conditions in order to 
simulate chemical and thermal interactions. Ottawa sand, Interprop, 
Carboprop, Zirprop 120 and Zirprop 126 were steam flooded with- 
out the presence of oil under borehole conditions (at pressures 
varying from 8.0 to 12 megapascals and temperatures varying from 
280 to 320 C) at a pH value of about 9.5. Ottawa sand and Inter- 
prop were also tested with the presence of heavy oil. Microscopical 
examinations, mass loss as well as grain size analysis showed that 
Interprop is extremely resistant to any dissolution phenomena, es- 
pecially with the presence of oil in the steam. After 76 H of 
steaming maximal decreases in grain mass of 3.4% and with oil of 
2.1% were detected, whereas the Ottawa sand showed deviations 
of 15% and 9% respectively. 


12610 (DOE/MC/21353-2768) Modifications to a cyclone oll 
shale retorting concept. Carpenter, H.C.; Harak, A.E. EG and G 
Washington Analytical Services Center, Inc., Morgantown, WV 
(USA). Oct 1989. 7ip. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC21-85MC21353. Order Number DE90000419. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

A system for utilizing oil shale fines, in which the fines, instead of 
being rejected as wastes, are crushed even finer and then are used 
in a cyclone retort is described. This patented process uses high 
combustion temperature that removes all of the organic material 
from the spent shale and converts it into an inert, granulated slag. 
The primary advantages of this retorting system over more conven- 
tional aboveground retorting processes are the ability to use finely 
divided oil shales as charge stock and the production of an essen- 
tially inert slag from the retorted shale. A series of calculations 
were made to evaluate variations of the original concept. The origi- 
nal process design was based on a cyclone furnace temperature of 
2800°F and the use of hot combustion gases as the retorting 
medium. A recent study of retorted and burned oil shale properties 
showed that molten slag could be produced at temperatures lower 
than 2800°F; therefore, additional calculations were made using a 
furnace temperature of 2300°F. 11 refs., 6 figs., 11 tabs. 


12611 (DOE/METC-—89/4082) Solvent and supercritical fluid 
extraction of oll shale: A literature survey. Das, K. USDOE 
Morgantown Energy Technology Center, WV (USA). Dec 1989. 
27p. Sponsored by U.S. DOE Fossil Energy. Order Number 
DE89011708. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
The current technology or the recovery of oil from oil shale is 
based on pyrolysis (retorting) at a high temperature of about 
500°C. Although retorting is a relatively simple, well-studied 
method, it has certain limitations such as a high-energy require- 
ment, low conversion of the organic matter to liquid, and the 
presence of heteroatoms and olefins in the product. The literature 
search was undertaken to determine the state-of-the-art methodol- 
ogy for subpyrolytic extraction of oil shale. Most of the studies 
reported in the literature are based on extraction by solvents or su- 
percritical fluids in the temperature range of 300 to 400°C under 
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pressure. Kerogen, the insoluble organic matter in oil shale, needs 
to be thermally treated in order to solubilize it, and the above tem- 
perature range appears to be high enough to give satisfactory 
extract yields. Supercritical fluid extraction has definite separation 
advantage over solvent extraction for the recovery of shale oil. For 
the hydrogen-deficient eastern shale, the extraction needs to be 
carried out in the presence of hydrogen gas or a hydrogen-donor 
solvent. All the reported studies were conducted in laboratory-scale 
reactors, mostly batch-type and some semi-continuous. A 

process has not been reported, with the exception of a few patent 
disclosures. 77 refs., 1 fig., 2 tabs. 


12612 (HUJ-CIAC—8515) Development of gasification- 
liquetaction process for Israeli oll shale. Annual report for the 
period ending 31 March 1985. Esterson, G.; Pismen, M.; Aizen- 
shtat, Z. Hebrew Univ., Jerusalem (Israel). Casali Inst. of Applied 
Chemistry; Hebrew Univ., Jerusalem (Israel). Energy Research 
Center. 31 May 1985. 33p. Available from COST! P.O.B 20125, 
TEL-AVIV 61201. 

This report covering the period ending 31 of March, 1985 
presents a summary of the results of the project leading to the 
GENESIS combustion process, and presents the progress of the 
project to develop a new split-stage process to produce alternative 
fuels from Israeli oil shale. (author) 2 refs. 


12613 (HUJ-CIAC—8610) Fate of organic sulfur in US and 
israeli oll shales. Annual Report, 1 February 1985-31 January 
1986. Esterson, G.; Aizenshtat, Z. Hebrew Univ., Jerusalem (Is- 
rael). Casali Inst. of Applied Chemistry. Mar 1986. 165p. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

In fulfillment of Annex V to the agreement between the United 
States Department of Energy and the Israel Ministry of Energy and 
Infrastructure in "Energy Research and Development”. 

This report presents the activities in the first year of a three-year 
project to investigate the fate of organic sulfur in US and Israeli oil 
shales. The report covers: sulfur reactions and analysis, oil shale 
characterization, a laboratory-scale fluidized-bed reactor, a bench- 
scale fluidized-bed reactor, evaluation of spent ash and retort 
water, and flowchart simulation using enhanced ASPEN. (EHN) 13 
figs., 23 tabs., 39 refs. 


12614 (HUJ-CIAC—8711) Development of a gasification- 
liquefaction process for Israeli oll shale. Annual report for 
1986. Esterson, G.; Pismen, M.; Aizenshtat, Z. Hebrew Univ., 
Jerusalem (israel). Casali Inst. of Applied Chemistry. Mar 1987. 
167p. (MOEI-2311). Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

The 1986 work in a multi-year project is described. The aim is to 
develop a gasification-liquefaction process for producing alternative 
fuels from Israeli oil shales. Experiments on sulfur reactions indi- 
cate that the clays, clay-derived volatiles and other minerals 
present in the oil shales influence the decomposition of carbonates 
and the pyrolysis products of kerogen. The characteristics of the oil 
shales used in 1986 are briefly reviewed. Construction of a 
laboratory-scale fluidized bed reactor progressed to the run-in 
stage. Work with a bench-scale fluidized bed reactor included py- 
rolysis test runs with Israeli and US oil shale feeds. Evaluation of 
retort water treatment indicates that physical and biological treat- 
ments can remove most of the phenols, ammonia and organic 
matter, but that the effluents from biological treatment are suffi- 
ciently toxic to inhibit algal growth. The use of treated retort water 
for ash quenching reduces the release of organic matter to the at- 
mosphere. The previously created computerized simulation model 
of the pyrolysis chamber of the HU split stage alternative-fuels pro- 
cess was expanded to include the effects of intra-particle diffusion 
and the following reactions: oil cracking, coking and vaporization, 
secondary and tertiary char pyrolysis, mineral carbonates 
decomposition with release of CO., sulfur capture and mineral de- 
hydration and release of bound water. (MR) 14 figs., 59 tabs., 2 
ills., 38 graphs, 2 refs. 


12615 (MOEI-RD—20-87) Supercritical extraction and de- 
polymerization of Israeli oll shales. Final report for Oct 
1984-Sep 1985 and Oct 1986-Sep 1987. Levy, M.; Kramer, R. 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Research 





and Development Div.; Weizmann inst. of Science, Rehovot (is- 
rael). Dept. of Materials Research. Nov 1987. 40p. (in English and 
Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Report in English, abstract in Hebrew. Sections 3.1 and 3.2 con- 
sist of reprints of 2 journal articles representing the main topics of 
the research. 

Supercritical extraction of oil shales was carried out in a number 
of solvents and solvent mixtures at different temperatures and 
pressures. Shales from Mishor Rotem in Israel and from Kentucky 
and Green River in the USA were studied and compared. The ex- 
traction was carried out both batchwise in autoclaves and in a 
newly developed continuous flow system. The best solvents seem 
to be isopropanol/water and water/CO mixtures. After extraction an 
additional fraction can be recovered by heating the shales to 600 
degrees C in an inert atmosphere. A simple and efficient method 
was developed for the determination of volatile and non volatile 
fractions of kerogen by thermogravimetric analysis. The MW's of 
the extracted fractions were determined by gel permeation chro- 
matography. (author) 1 fig., 9 tabs. 


12616 (MOEI-RD-30-88) Development of a gasification- 
liquefaction process for Israeli oil shale. Final research report. 
Esterson, G.L.; Pismen, M.; Aizenshtat, Z. Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Research and Development Div.; 
Hebrew Univ., Jerusalem (israel). Casali Inst. of Applied Chemistry. 
Aug 1988. 270p. Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

The report describes development of a split-stage, fluidized bed 
bench-scale process (0.5 ton per day) producing alternative liquid 
and gas fuels from Zefa Efe oil shale. The reactor uses recirculat- 
ing hot solids from coke-oxidation fluidized bed, to provide heat to 
pyrolysis fluidized bed. Oil yield is at its maximum of 95% of stan- 
dard Fischer assay oil yield at a temperature of 560 degrees C. 
Low-calorie gas yield is 29%. The process also produces high- 
pressure steam. Energy efficiency of industrial process would be 
95%, & distribution within the 3 products depends on whether air 
or nitrogen is used in the first chamber. Oil product is light (density 
0.957 kg/l), non-viscous, and has a hydrocarbon distribution which 
is concentrated on the light HC side. Oil contains equal amounts of 
olefins and saturated HC’s, and is therefore sensitive to oxidation, 
high-temperature, storage, and light-exposure. Oil should be stabi- 
lized by hydro-treatment before final processing. Carbonate 
decomposition is 14% with air used to fluidize solids in pyrolysis 
chamber, and 40% with nitrogen feed. Use of air or nitrogen in the 
first fluidized bed does not affect yield or quality of oil product. (au- 
thor) 16 figs., 100 tabs., 21 refs. 


12617 (PAMA-335, pp. 6) Project 1: Direct Paraho process 
for oll extraction. PAMA (Energy Resources Development) Ltd., 
Tel Aviv (israel). Feb 1985. (in Hebrew). In Research on oil shales. 
Interim report, April-September 1984. Available from COST P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The targets of the project for the period described (April- 
September 1984) are as follows: (1) Mechanical and process 
design of the demonstration retort, (2) design of the process se- 
quences for all the other apparatus in the demonstration plant, (3) 
budget estimate to within 25% and, (4) preparation of documents 
for licensing. Proposals had been received from two American 
companies and two Israeli companies, and a selection will be 
made by the beginning of December 1984. It is expected that the 
project will be approved by the end of that month. (EHN) 


12618 (PAMA-335, pp. 7-9) Project 2: Indirect Paraho pro- 
cess for oll extraction. PAMA (Energy Resources Development) 
Ltd., Tel Aviv (Israel). Feb 1985. (In Hebrew). In Research on oil 
shales. Interim report, April-September 1984. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Oil extracted by the direct Paraho process in 1983 was charac- 
terized and compared with oil extracted by the indirect Paraho 
process in 1983 and with oil extracted by the direct Paraho pro- 
cess in 1980. The oil from the direct process in 1983 is similar to 
that from 1980. The oil from the indirect process is lighter than that 
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from the direct process, and has a slightly higher sulfur concentra- 
tion and a slightly lower nitrogen concentration. The differences in 
hydrotreatment were found to be insignificant. (EHN) 1 tab., 1 ref. 


12619 (PAMA-335, pp. 10) Project 6: The development of a 
process for oil extraction. PAMA (Energy Resources Develop- 
ment) Ltd., Tel Aviv (Israel). Feb 1985. (in Hebrew). In Research 
on oil shales. Interim report, April-September 1984. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The goal of this project is the construction and operation of an 
experimental station for oil extraction in a fluidized bed reactor as 
well as in a sweeping bed reactor in order to study the parameters 
that affect the quality and quantity of oil extracted from Israeli oil 
shales, and the conditions that result in gas as the major product. 
The station will begin operation in July 1985. (EHN) 


12620 (PCCIM-CE-02786-2.vols, pp. 18, 

16) Solid particle impact erosion of a com metallic 
wool well filter element. Harris, P. (Alberta Research Council, AB 
(Canada)); Toma, P.; Rabeeh, S; King, R.W. Petroleum Society of 
CIM (Canada). 1989. (CONF-8905249-: 40. annual technical meet- 
ing of the Petroleum Society of the Canadian institute of Mining 
and Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE- 
02786). In Building on 40 years of achievement: Volumes 1 and 2. 
Available from Petroleum Society of the CIM, c/o AMOCO Canada, 
Box 200, Calgary, AB, CAN T2P OHS. Prices: $80.00 CAN. 

A new metallic filter of high porosity was designed and field 
tested to alleviate some of the problems related to plugging, disso- 
lution of silica sand, etc, in the production of in-situ heavy oil and 
oil sand pilots located in unconsolidated sand reservoirs. It em- 
ployed steel wool elastically compressed and sandwiched between 
an inner and outer high resistance mandrels. Field testing of the 
new filters reveaied some erosion associated problems and a labo- 
ratory program was initiated to find the optimal design criteria for 
reducing the erosion damage. Standard sand-jet blasting equip- 
ment was calibrated and used to determine penetration time for 
common well-material coupons and for compressed metallic wool 
filters. Filters having the compression factors ranging from 5 to 30 
and metallic wool depth from 6 to 19 mm were exposed to the ero- 
sion tests and results are presented graphically and analytically. 
Increasing the wool density or filter thickness suggests an optimum 
value would result in maximum filter erosion resistance. Photomi- 
crographs of the eroded zones are presented in order to explain 
some of the mechanisms involved. 11 refs., 20 figs., 3 tabs. 


12621 (PCCIM-CE-02786-2.vols, pp. 15, Paper 89-40- 
6) Characterization of produced fluids from oll sands in situ 
recovery processes. Harris, P.; Koots, J.A.; Toma, P.; Goobie, G. 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 40. 
annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 
May 1989; CE-02786). In Building on 40 years of achievement: 
Volumes 1 and 2. Available from Petroleum Society of the CIM, 
clo AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

This paper presentes the results of an investigation on the rela- 
tionship between the essential characteristics of a thermorecovery 
process and the quality of produced oil emulsions. Oil emulsion 
samples collected from large numbers of laboratory simulated 
steamdrive and hot water processes and from one field situation 
were analyzed. Physical simulation, analytical techniques, labora- 
tory fluids and field fluids are described. Quantitative and qualitative 
data intended to characterize these fluids and their physical proper- 
ties as well as to generate further relevant investigations are 
presented. Variations in the relative amounts of oil present in both 
water and oil emulsions that were collected at different points in 
time during 60 different laboratory simulations, were systematically 
investigated and compared to similar field-produced samples. 
Novel laboratory methods used for rapid and accurate investigation 
of the quality of emulsion are presented. The study indicates that 
the amount of water-in-oil emulsions used plays a dominant role in 
determining the total amounts of oil produced. The water emulsion 
quantities observed in the collected and analysed samples were 
significant for hot water recovery processes taking place under low 
pressure drop bypass dominated conditions. 10 refs., 15 figs. 
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12622 (PCCIM-CE-02786-2.vols, pp. 21, Paper 89-40-42) Ex- 
perimental investigations and field observations on the 
mechanism of solids filtration using the Texaco metallic wool 
filter. Toma, P. (Alberta Research Council, AB (Canada)); Kor- 
pany, G.; King, R.W. Petroleum Society of CIM (Canada). 1989. 
(CONF-8905249-: 40. annual technical meeting of the Petroleum 
Society of the Canadian Institute of Mining and Metallurgy (CIM), 
Banff (Canada), 28-31 May 1989; CE-02786). In Building on 40 
years of achievement: Volumes 1 and 2. Available from Petroleum 
Society of CIM, c/o AMOCO Canada, Box 200, Calgary, AB, CAN 
T2P OH8. Prices: $80.00 CAN. 

The problem of controlling sand infiltration in thermal and con- 
ventional production in unconsolidated oil fields is introduced. This 
is considered as a critical component of engineering the well com- 
pletion and production facilities. A new sand control filter made of a 
prepacked steel wool, designed to achieve a better control of 
solids influx for horizontal and vertical wells exposed to high- 
temperature recovery processes is described. Field and laboratory 
investigations of the new technique are given in detail. The initial 
permeability of metallic wool, the effect of accumulated fines on 
permeability and the effect of compression and filter depth are de- 
scribed. An experimental laboratory study using Athabasca and 
Lloydminster formation samples was conducted in order to quantify 
the influence of filter depth and compression on the efficiency of 
the sand A generalized permeability-porosity model valid for com- 
pressed metallic wool is presented which can be used to evaluate 
the effects of compression on absolute permeability of a clean fil- 
ter. 10 refs., 15 figs., 8 tabs. 


12623 (PCCIM-CE-02786-2.vols, pp. 15, Paper 89-40- 
32) History match and production forecast for an Athabasca 
tar sands in situ pilot. Donovan, T.E. (Amoco Production Re- 
sources (Canada)); Lowe, K.W.; Chiu, K.W. Petroleum Society of 
CIM (Canada). 1989. (CONF-8905249—: 40. annual technical meet- 
ing of the Petroleum Society of the Canadian Institute of Mining 
and Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE- 
02786). In Building on 40 years of achievement: Volumes 1 and 2. 
Available from Petroleum Society of the CIM, c/o AMOCO Canada, 
Box 200, Calgary, AB, CAN T2P OHS. Prices: $80.00 CAN. 

The operation and stimulation of a steamflood process used 
since 1986 in the Athabasca tar sands near Anzac, Alberta is de- 
scribed. In the pilot area, the upper third of this formation contains 
low tar saturation zones that have mobile water present. All pro- 
duction wells were fractured and steam stimulated prior to the start 
of the steam drive portion of the project. Efforts were made to ob- 
tain heat communication between the injector and the producer 
wells low in the rich tar body. However, upon injection of steam 
into the central injector, a temperature response was observed in 
the upper part of the McMurray formation, indicating that heat in- 
jected low in the formation preferentially flows through the water 
zones towards the producing wells. A detailed description of the 
steamdrive and steam drag models is given. Field results proved 
that significant oil production was obtained from each well and a 
simulation of the process was undertaken for the purpose of under- 
standing the reservoir production mechanisms and projecting the 
pilot performance into the future. History matches of the pilot re- 
vealed that elements of both steam drive and steam drag were 
important in the reservoir production performance. Initially the dom- 
inant production mechanism was found to be steam drive. This 
model can be used to study larger projects and commercial appli- 
cations with some confidence. 8 refs., 20 figs., 7 tabs. 


12624 (PCCIM-CE-02786-2.vols, pp. 22, Paper 89-40- 
8) Transient pressure analysis of a linear composite 
reservoir. Poon, D.; Chhina, H. Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). In 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OHB8. Prices: $80.00 CAN. 

An analytical model which was developed and used to investi- 
gate the effects of wellbore storage, skin damage, mobility ratio, 
swept zone volume and various reservoir boundary conditions on 
the transient pressure behaviour in a linear composite reservoir is 
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presented. The model was applicable for both steam injection or in 
situ combustion processes. A parameter study was also conducted 
to investigate the effects of composite zones and various reservoir 
boundary conditions on the pressure transient measured at either 
the injection or the observation wells. The results appear to be 
consistent with the pressure build up data obtained from a three 
well in situ combustion pilot where a communication path between 
wells is known to exist. Work is being done to apply this model for 
determining the transmissibility of a communication path by match- 
ing the pressure history obtained at either the injection or the 
observation wells. 9 figs. 


0405 Properties and Composition 


12625 (PAMA-335, pp. 11-12) Project 7: Laboratory analy- 
ses and basic research. PAMA (Energy Resources Development) 
Ltd., Tel Aviv (Israel). Feb 1985. (in Hebrew). In Research on oil 
shales. Interim report, April-September 1984. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Mechanical enrichment of oil shale dust from Nahal Zin to a level 
of 28% organic matter was achieved. The feed material contained 
10% organic matter. Oil shales from Oron and from Rotem Plateau 
could not be enriched because of their homogeneous constitution. 
(EHN) 1 ref. 


12626 (PAMA-335, pp. 36-40) Project 12: Treatment of 
solids. PAMA (Energy Resources Development) Ltd., Tel Aviv (Is- 
rael). Feb 1985. (in Hebrew). In Research on oil shales. Interim 
report, April-September 1984. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information. 

This project deals with the following topics: (1) Selection of 
equipment for crushing and sifting oil shales. The contractor is 
Svedala Company of Sweden, which supplied the roller crusher for 
the experimental burning station and performed the crushing exper- 
iments. The report describes the properties of the feed material 
and the parameters of the crushing apparatus. (2) Drying experi- 
ments using a gravity moving bed were conducted. The system 
was found suitable and compatible with the Paraho process. (3) 
Economic evaluation of the solid treatment system was conducted 
by Fives Cail Babcock of France. The project was completed, in- 
cluding an evaluation of the different processes, equipment and 
costs. (4) Physical properties of oil shales were analyzed, including 
specific weight, hardness, and crushing and grinding properties. 
The analyses were performed at Ben-Gurion University of the 
Negev. (EHN) 4 refs. 


12627 (PAMA-—335, pp. 41-42) Project 13: Uses of oll shale 
ashes. PAMA (Energy Resources Development) Ltd., Tel Aviv (is- 
rael). Feb 1985. (In Hebrew). In Research on oil shales. Interim 
report, April-September 1984. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information. 

The project examined the possible use of oil shale ashes in the 
concrete block industry. The strength of blocks made of oil shale 
ashes and fired in a rotary oven was low when compared with the 
strength of ordinary concrete blocks. But a mixture in which 10 to 
20% of the Portland Cement and 40% of the sand were replaced 
by oil shale ashes yielded blocks that were as strong as ordinary 
concrete blocks when the substitution rate was 1.5 to 2.5 kg of 
ashes for 1.0 kg of Portland cement. (EHN) 5 refs. 


12628 (PAMA-335, pp. 55-59) Project 18: Laboratory. 
PAMA (Energy Resources Development) Ltd., Tel Aviv (Israel). Feb 
1985. (In Hebrew). In Research on oil shales. Interim report, April- 
September 1984. Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information. 

The laboratory exists to provide analytical services to the pilot 
plant, the exploratory drillings and other projects. Routine methods 
of performing the analyses have been developed. Analyses are 
made for moisture content, organic matter content, calcium con- 
tent, CO content, calorific value, Fischer Assay value, etc. (EHN) 
1 fig., 9 refs. 





12629 (TIIT-EEC—034-669) Exploitation of oll shales. Final 
report for period 1 Apr 1983-31 Mar 1984. Shavit, A.; Dayan, J.; 
Haber, S. Technion-Israel Inst. of Tech., Haifa (Israel). Energy En- 
gineering Center. Jun 1986. 77p. (In Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The report covers the 2nd year of a multi-year, multi-item 
research project which aims to establish a database to aid the effi- 
cient exploitation of Israeli oil shales. An apparatus was set up to 
measure the thermophysical properties of oil shales. Improvements 
were made to small diameter thermocouples to achieve quicker 
measurements at temperatures up to 500 degrees C, and hence to 
combat corrosion problems. Equipment to measure oil shale mois- 
ture content was designed and built, and indicative measurements 
have been obtained. The design was completed of a fluidized bed 
oil shale combustor which will burn oil shales of a wide range of 
particle sizes, at a wide range of temperatures. Mathematical mod- 
els were developed for the evaporation of water from individual oil 
shale particles in a vibrating bed. (MR) 6 figs., 1 tab., 13 refs. 


0406 Products and By-Products 


12630 (PAMA-335, pp. 52-54) Project 17: A pilot plant for 
the burning of oll shales. PAMA (Energy Resources Develop- 
ment) Ltd., Tel Aviv (israel). Feb 1985. (in Hebrew). In Research 
on oil shales. Interim report, April-September 1984. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The purpose of this project is the performance of a wide range 
of burning experiments with oil shales so as to create a complete 
picture of the characteristics of oil shales from different sources, 
their burning performance, and their dependence on the operating 
conditions. Some of the conclusions reached following the burning 
experiments at the PAMA site were as follows: (1) It is possible to 
burn oil shales in a fluidized bed under steady combustion with 
thermal efficiency of over 97%. (2) It is possible to burn oil shales 
with only 10% organic matter, without additional heating. (3) It is 
possible to burn oil shales with moisture content of 18-20%, with- 
out additional heating. (EHN) 


12631 (PAMA-335, pp. 13-19) Project 9: Direct burning of 
oll shales. PAMA (Energy Resources Development) Ltd., Tel Aviv 
(Israel). Feb 1985. (In Hebrew). In Research on oil shales. Interim 
report, April-September 1984. Available from COST! P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information. 

This project encompasses several subprojects as follows: (1) Ini- 
tial design and economic evaluation of a large power station fueled 
with oil shales and using fluidized bed technology. Ahistrom Com- 
pany of Finland is the contractor. The design of a 120 MW station 
was completed and experimental burning of oil shales was per- 
formed and analyzed. Results are summarized in the report. (2) In 
a feasibility study of oil shale buming in dust burners, laboratory 
experiments were performed and a basic design for a 300 MW 
power station was completed. The station will have 2 boilers and 
one turbine. Each boiler will be fed by 4 mills of the Tube Mill type. 
The contractor is EVT of Germany. (3) Feasibility study of commer- 
cial application of oil shales as boiler feed material at T.M.R. at 
Rotem Plateau. The evaluation for a boiler system producing 75 
tons of steam per hour was completed. (EHN) 1 tab., 6 refs. 
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12632 (PAMA-335, pp. 43-49) Project 14: Environmental 
considerations. PAMA (Energy Resources Development) Ltd., Tel 
Aviv (Israel). Feb 1985. (in Hebrew). In Research on oil shales. In- 
terim report, April-September 1984. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

This project encompasses the following subprojects: (1) Liquid 
wastes. Poisonous leachate is defined as a concentration of toxic 
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chemicals that is 100 times higher than that allowed in drinking wa- 
ter. Examination of the leachate from the PAMA site found it not 
poisonous by this definition. The leachate is basic. (2) Determina- 
tion of a procedure for filling depleted mines with solid wastes. A 
computer model is being constructed to study the effect of the filler 
on the aquifers. (3) Air pollution. Estimates of the dust that will rise 
from the ash piles will govern the decision on whether the piles 
should be covered. (4) Liquid waste treatment. Laboratory analyses 
of liquid wastes were conducted and would serve as a basis for 
the planning of a waste treatment plant. (5) Land reclamation. A 
contract was signed for the initial study of land reclamation for 
1200 square meters at Rotem Plateau. (6) Stack release. Esti- 
mates of stack release of ashes, gases and dust from the pilot 
plant for oil extraction were made. (EHN) 3 refs. 


0420 Legislation and Regulations 
Refer also to citation(s) 12555 


0440 Combustion 


12633 (MOEI-RD-29-88) Pressurized fiuidized bed com- 
bustion using oil shales for gas turbine operation. Annual 
progress report, May 1987-June 1988. Levy, Y.; Gal-Or, B. Tech- 
nion Research and Development Foundation Ltd., Haifa (israel); 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Research 
and Development Div. Jun 1988. 83p. (In Hebrew and English). 
Available from COST]! P.O.B 20125, TEL-AVIV 61201. 

Report in Hebrew, two appendices in English, of which the 2nd 
is a copy of an article accepted for publication in the Journal of the 
Inst. of Energy. 

The project task for the first year was to adapt the Pressurized 
Fluidized Bed Combustor (PFBC) which was available at the Turbo 
and Jet Engine Laboratory, the Faculty of Aeronautical Engineer- 
ing, for operation with oil shale. The PFBC was originally designed 
to burn coal. The major systems which had to be modified were 
the fuel feeding system and the ash removai system. Both systems 
have to handle much larger quantities than are typically required 
while burning coal. The work has progressed according to plan and 
design for the filtration technique has commenced. Preliminary 
combustion tests using oil shales were successfully performed, 
where temperatures above 800 degrees C were achieved at atmo- 
spheric pressure. Theoretical studies, enclosed at the end of the 
report indicate potential cycle efficiencies (for Brayton cycle with 
heat exchanger) of about 30%. (author) 13 figs., 3 tabs., 13 refs. 
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12634 (DOE/IG—0277) Depleted uranium metal production 
at Feed Materials Production Center, Fernald, Ohio. USDOE 
Office of Inspector General, Oak Ridge, TN (USA). Eastem 
Regional Office. 28 Nov 1989. 10p. Sponsored by U.S. DOE Man- 
agement & Administration. Available from OSTI. 

Attached is a copy of our audit report on the Depleted Uranium 
Metal Production at Feed Materials Production Center (FMPC). 
The objective of the audit was to determine whether: (1) the 
“United States Department of Energy Nuclear Weapons Complex 
Modernization Report” recommendation to close FMPC, and (2) the 
current limited production at FMPC, render unnecessary Depart- 
mental plans to spend $300 million to $400 million in the next few 
years on modernization projects. 


12635 (KY/L—1507-R1) Evaluation of aqueous degreasers 
versus chlorinated solvents at the Paducah Gaseous Diffusion 
Piant. Gunn, D. Paducah Gaseous Diffusion Plant, KY (USA). 31 
Oct 1988. 42p. Sponsored by U.S. DOE Environment Health & 
Safety. DOE Contract AC05-840U21400. Order Number 
DES0005531. Available from NTIS, PC A03/MF A01 - OSTI. 
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Spent chlorinated solvents are produced mainly as a result of 
degreasing operations at several Paducah Gaseous Diffusion Plant 
(PGDP) locations. This waste is a listed hazardous waste under 
Resource Conservation and Recovery Act (RCRA) regulations (40 
CFR 261). In addition, some of the solvents become contaminated 
with uranium which classifies the waste as a mixed waste for 
which no disposal method is currently available. Due to health and 
environmental concerns and the desire to minimize mixed and haz- 
ardous waste generation, degreasing operations in the plant were 
delineated and alternate nonhazardous solvents were evaluated for 
their suitability for replacing the chlorinated solvents. Metal cleanli- 
ness testing of eight aqueous degreasers using ultrasonic cleaning 
and immersion with agitation, and vapor degreasing with 
trichloroethylene (TCE) and 1,1,1-trichloroethane (TC-ane) was 
performed. Soils such as dust, fingerprints, lube oil, water-soluble 
oil, silicone grease, and petroleum-based grease were removed 
from Monel, copper, mild steel, aluminum, and phosphor bronze. 
Cleanliness was determined by estimating the surface energy of 
metal coupons before and after cleaning. A Kepner-Tregoe (KT) 
decision analysis was utilized to determine the three best multipur- 
pose degreasers for the plant. Additional testing was performed on 
the top three selected degreasers to evaluate corrosive effects of 
the cleaning solutions (general surface corrosion and pitting), and 
to determine the compatability of any residual contamination with 
process gases. Corrosion testing was performed in an electro- 
chemical corrosion tester. Cleaned coupons were exposed to 
uranium hexafluoride, fluorine, and chlorine trifluoride. In addition, 
metal cleanliness testing was conducted to evaluate the cleaning 
efficiency of parts cleaned in the field. 


12636 (WSRC-tr-129) The development of uranium milling 
and conversion at Ningyo-Toge Works. Takada, Shingo (Power 
Reactor and Nuclear Fuel Development Corp., Tokai, Ibaraki 
(Japan). Tokai Works). 23p. Translated from Fusen (Japan); 28: 
No. 3, 153-160(1981). : ([1989]). Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. 

The PNC process (Process 1) involves extraction of the ore 
leachate with an amine. The resulting uranium-containing organic 
solvent is then brought into contact with hydrochloric acid and the 
uranyl sulfate complex ions are converted into uranyl chloride com- 
plex ions, which are then back-extracted with water. A feature of 
this process is that when ore is used as the starting material, the 
yellow cake precipitation process can be omitted. Although the 
above process can be expected to have a good refining effect in 
ore containing much sodium, boron, and the like, these elements 
are not present in large amounts in normal uranium ore. Process 2 
in the chart thus represents a simplified method capable of using 
common ore. Process 3 further reduces the number of different 
reagents used and enables this to be made into a closed system. 
7 refs., 9 figs., 2 tabs. 


0507 Fuels Production and Properties 
Refer also to citation(s) 13355, 13411, 14272 


12637 (LA-11729-MS) Evaluation of high-resolution 
gamma-ray methods for determination of solid plutonium 
holdup in high-throughput bulk-processing equipment. Russo, 
P.A. (Los Alamos National Lab., NM (USA)); Siebelist, R.; Painter, 
J.A.; Gilmer, J.E. Los Alamos National Lab., NM (USA). Jan 1990. 
28p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-36. Order Number DE90005582. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The first field testing of high-resolution gamma-ray methods and 
current hardware and software technologies applied to measure- 
ments of solid plutonium holdup in high-throughput bulk-processing 
equipment has shown promising results. The gamma-ray assays 
agree reasonably with the quantities recovered from the cleanout 
of a continuous-feed rotary calciner. The limitations on these 
measurements are primarily the uncertainties in the equipment at- 
tenuation factors. Approaches to reduce these uncertainties and to 
correct for effects of deposit self-attenuation are discussed. The 
criteria for success in measurements of this type are reviewed, and 
the impact of anticipated holdup on the recommended startup pro- 
cedures for new facilities is addressed. 4 refs., 9 figs., 4 tabs. 
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12638 (WHC-SA-0640) Monte Carlo energy and cell opti- 
mization technique applied to ®Pu production. Carter, L.L.; 
Schwarz, R.A.; Wootan, D.W. Westinghouse Hanford Co., Rich- 
land, WA (USA). Nov 1989. 3p. Sponsored by U.S. DOE Nuciear 
Energy. DOE Contract ACO6-87RL10930. (CONF-891 103-64: Win- 
ter meeting of the American Nuclear Society, San Francisco, CA 
(USA), 26-30 Nov 1989). Order Number DE90004157. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The algorithm that is used for the production of fission neutron 
source positions is shown on slide #4. The number of next- 
generation sources, n, generated at a collision is independent of 
the weight, but the weight assigned for each of these source posi- 
tions is set proportional to the weight at the collision in order to 
preserve correct expected values. This requires that the weight 
also be saved for the next generation source. The additional pa- 
rameter Q, R, B, and S’ on the slide are defined as follows. The 
number of source sites produced is proportional to R, and R is 
slightly modified from generation to generation in order to produce 
approximately the user input desired number of source points. The 
optional biasing of the selection of the fission neutron energy to 
higher energies results in the utilization of the parameter B and Q. 
The parameter S’ is the sum of all neutron weights produced for 
the next neutron generation. All weights for this generation are 
multiplied by the constant N/S’ in order to obtain the MCNP nor- 
malization of one fission source neutron. 2 refs. 


0508 Spent Fuels Reprocessing 
Refer also to citation(s) 12647, 12982, 14086 


12639 (INCT-2054/2/R/A) Studies of neutron methods for 
process contro] and criticality surveillance of fissile material 
processing facilities. Zoltowski, T. Institute of Nuclear Chemistry 
and Technology, Warsaw (Poland). 1988. 138p. Order Number 
DE90615830. Available from NTIS (US Sales Only), PC A07/MF 
A01 - OSTI; INIS. 

The development of radiochemical processes for fissile material 
processing and spent fuel handling need new control procedures 
enabling an improvement of plant throughput. This is strictly related 
to the implementation of continuous criticality control policy and 
developing reliable methods for monitoring the reactivity of radio- 
chemical plant operations in presence of the process perturbations. 
Neutron methods seem to be applicable for fissile material control 
in some technological facilities. The measurement of epithermal 
neutron source multiplication with heuristic evaluation of measured 
data enables surveillance of anomalous reactivity enhancement 
leading to unsafe states. 80 refs., 47 figs., 33 tabs. (author). 


12640 (PtUB-24) Lectures of the 1988 status report of the 
sponsor of the prolect ‘University Research into the Nuclear 
Fuel Cycle’. Schuchardt, M.C. (comp.). Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekttraeger Universitaets- 
forschung zum Nuklearen  Brennstoffkreislauf/Stillegung von 
Nuklearaniagen (PtUB/SN). Apr 1989. 351p. (in German). 
(CONF-8901173-: Status report 1988 of Projekttraeger Universi- 
taetsforschung zum Nuklearen Brennstoffkreisiauf/Stillegung von 
Nukiearaniagen (PtUB/SN) of Kernforschungszentrum Karlsruhe 
GmbH, Karlsruhe (Germany, F.R.), 26-27 Jan 1989). Available 
from Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). 
Available from Kernforschungszentrum Karlsruhe GmbH (Germany, 
F.R.). 

The 21 studies presented during the meeting, for the most part, 
refer to the chemistry of solutions and residues of the purex pro- 
cess and of radioactive waste materials. Further priority is given to 
the corrosion and irradiation behaviour of materials in nuclear 
plants. The studies were recorded individually for the databases 
INIS and ENERGY. (RB). 


12641 (PtUB-24, pp. 31-43) Multi-element analysis in ra- 
dioactive reprocessing solutions by means of TRFA. Haarich, 
M. (Hamburg Univ. (Germany, F.R.). Inst. fuer Anorganische 
und Angewandte Chemie); Knoechel, A.; Salow, H. 
Kernforschungszentrum (Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekttraeger Universitaetsforschung zum Nuklearen Brennstof- 
fkreislauf/Stillegung von Nuklearanlagen (PtUB/SN). Apr 1989. (in 





German). Contract BMFT 02 U 5665. (CONF-8901173—: Status re- 
port 1988 of Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreislaut/Stillegung von Nuklearanlagen (PtUB/SN) of 
Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (Germany, 
F.R.), 26-27 Jan 1989). In Lectures of tho 1988 status report of the 
sponsor of the project ’University Research into the Nuclear Fuel 
Cycle’. Available from Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). 

For the tests, a TRFA system was installed into a glovebox. For 
the analysis of the lanthanoids, an extraction-chromatographic sep- 
aration of uranium and plutonium was carried out in order to 
eliminate matrix effects. As one of the essential criteria for the mea- 
surement, the development of the dead time under the influence of 
radioactivity was examined as well as the possible correction of X- 
ray spectra due to subtraction of self-excitation spectra. Tests were 
made to determine the influence of different radioactive dopings 
(type and quantity) within inactive simulates on the spectra. (RB). 


12642 (PtUB—24, pp. 15-29) Solubility characteristics and 
methods of separating palladium, rhodium and ruthenium 
from dissolver residues. Ahmadian, N. (Universitaet des Saarlan- 
des, Saarbruecken (Germany, F.R.). Fachrichtung Anorganische 
Analytik und Radiochemie); Geckeis, H.; Neumann, W. 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekttraeger Universitaetsforschung zum Nuklearen Brennstof- 
fkreislauf/Stillegung von Nuklearanlagen (PtUB/SN). Apr 1989. (in 
German). Contract BMFT 02 U 5796. (CONF-8901173-—: Status re- 
port 1988 of Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreislauf/Stillegung von Nuklearanlagen (PtUB/SN) of 
Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (Germany, 
F.R.), 26-27 Jan 1989). In Lectures of the 1988 status report of the 
sponsor of the project ‘University Research into the Nuclear Fuel 
Cycle’. Available from Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). 

In the reprocessing process, the fission products Pd, Rh and Ru 
remain as alloying inclusions of low solubility in the residue of the 
dissolver (the so-called feed sewage sludge = FSS). An electrolytic 
dissolution method for the feed sewage sludge was developed as 
well as an ion-exchange method and a solvent extraction method 
to separate the materials from technetium. Both methods are com- 
patible with the purex process. (RB). 


12643 (PtUB—24, pp. 261-276) Post-precipitations from MOX 
fuel solutions and analysis of microparticle formation in the 
PUREX process. Henkelmann, R. (Technische Univ. Muenchen, 
Garching (Germany, F.R.). Inst. fuer Radiochemie); Baumgaertner, 
F.; Klein, F.; Niestroj, B. Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekttraeger Universitaetsforschung 
zum Nuklearen Brennstoffkreislauf/Stillegung von Nuklearaniagen 
(PtUB/SN). Apr 1989. (In German). Contract BMFT 02 U 5877. 
(CONF-8901173—: Status report 1988 of Projekttraeger Universi- 
taetsforschung zum Nuklearen Brennstoffkreislauf/Stillegung von 
Nuklearanlagen (PtUB/SN) of Kernforschungszentrum Karlsruhe 
Gmbh, Karlsruhe (Germany, F.R.), 26-27 Jan 1989). In Lectures of 
the 1988 status report of the sponsor of the project ‘University 
Research into the Nuclear Fuel Cycle’. Available from Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Available 
from Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). 

Subsequent precipitates of feed solutions from reprocessing 
were examined with the aid of the SEM-EDX method. On the one 
hand the examinations give information about the particle form and 
size distribution, on the other hand about the element distribution 
in single particles with consideration of the radiation data of the 
fuel. The subsequent precipitation samples which are examined in 
this study were taken after different residence times of the clarified 
fuel solutions. The examinations give information about the kind, 
element frequency, distribution and stoichiometry of single particles 
of the submicro- and microrange. (RB). 


12644 (PtUB—24, pp. 289-297) Investigation of an electro- 
static droplet separator. Rebelein, F. (Technische Univ. 
Muenchen (Germany, F.R.). Lehrstuhl A fuer Verfahrenstechnik); 
Blass, E. Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekttraeger Universitaetsforschung zum Nuklearen 
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Brennstoffkreisiaut/Stillegung von Nuklearaniagen (PtUB/SN). Apr 
1989. (In German). Contract BMFT 02 U 5887. (CONF-8901173-: 
Status report 1988 of Projekttraeger Universitaetsforschung 
zum Nuklearen Brennstoffkreisiauf/Stillegung von Nuklearanlagen 
(PtUB/SN) of Kernforschungszentrum Karlsruhe GmbH, Karisruhe 
(Germany, F.R.), 26-27 Jan 1989). In Lectures of the 1988 status 
report of the sponsor of the project ‘University Research into the 
Nuclear Fuel Cycle’. Available from Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Available from Kern- 
forschungszentrum Karisruhe GmbH (Germany, F.R.). 

For some steps of the reprocessing process the separation of 
immiscible, however disperse, liquids raises substantial difficulties 
as the droplets to be separated have a size of less than 100 mum. 
In the project described the separation of these dispersions with 
the aid of fibre bed and electrostatic separators is investigated. In 
comparison to a correctly designed fibre bed separator the electro- 
Static separator examined in this study is less efficient in the 
separation of the dispersion; only for extremely long retention times 
in the electrostatic separator can a similarly successful separation 
be achieved. (orig/RB). 


12645 (PtUB—24, pp. 277-287) Co-transport effects of pluto- 
nium, neptunium, uranium, ruthenium and iron in 
practice-relevant aqueous and organic media. Marx, G. (Freie 
Univ. Berlin (Germany, F.R.). Inst. fuer Anorganische und Analytis- 
che Chemie); Gauglitz, R.; Frydrych, C.; Gallasch, D.; 
Kriege+-Gumprecht, S.; Wessel, M.L. Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekttraeger Universitaets- 
forschung zum Nuklearen Brennstoffkreislauf/Stillegung von 
Nuklearanlagen (PtUB/SN). Apr 1989. (in German). Con- 
tract BMFT 02 U 5847. (CONF-8901173-: Status report 
1988 of Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreisiauf/Stillegung von Nuklearanlagen (PtUB/SN) of 
Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (Germany, 
F.R.), 26-27 Jan 1989). In Lectures of the 1988 status report of the 
sponsor of the project ‘University Research into the Nuclear Fuel 
Cycle’. Available from Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). 

During the extraction steps necessary in the framework of the 
PUREX process, the transport effects during phase transition deci- 
sively influence the extraction rate. The concentration gradient 
continuously built up by the extraction within the HA extractor re- 
sults in a mutual influencing of the extractable substances. The 
report describes examinations with the analytic high-speed cen- 
trifuge: 1. examinations of the diffusion of the actinides plutonium 
and neptunium, 2. examinations of the diffusion in organic systems, 
3. examinations of the diffusion of iron and ruthenium in aqueous 
systems. (orig/RB). 


12646 (WHC-EP-0317) Assessment of Radon-220 (Thoron) 
releases from fuel at Hanford. Wedlick, H.L.; 
Boothe, G.F.; Criddle, J.D. Jr.; Elder, R.E.; Howe, D.B.; McBride, 
D.J.; Troyer, G.L. Westinghouse Hanford Co., Richland, WA (USA). 
Oct 1989. 77p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC06-87RL10930. Order Number DE90004786. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

This is the final report of the Working Group on Thoron Issues 
established in June 1988. Preliminary investigations estimated 
source terms of 72°Rn (thoron) and described the need for °Rn 
measurements in effluents, the environment, and the workplace. 
An Action Plan and Schedule was established and completed to 
obtain these measurements. This report describes the results of 
these measurements and the consequent findings and conclusions 
of the Working Group. A method was developed for measuring 
220Rn directly utilizing charcoal canisters. Stack samples and work- 
place air samples were taken with this method. A system for 
measuring °Rn with passive charcoal canisters was also estab- 
lished. Environmental levels of 22°Rn daughters were measured at 
21 sampling sites over a period of 6 mo. 16 figs., 6 tabs. 
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12647 (DOE/IG-0276) Shipment of uranium trioxide from 
Hanford to Fernald. USDOE Office of Inspector General, Albu- 
querque, NM (USA). Office of Audits. 28 Nov 1989. 9p. Sponsored 
by U.S. DOE Management & Administration. Available from OSTI. 

The N-Reactor produced significant quantities of uranium trioxide 
as a by-product of its regular plutonium production mission. The 
uranium trioxide was routinely sent to Fernald for processing and 
reuse in the reactor. In January 1987, N-Reactor operations were 
suspended to make significant safety enhancements, and about a 
year later, the Department directed the reactor to be prepared for 
cold standby. This action reduced the need for Fernald products. 
The Department estimated that 2,758 metric tons of uranium triox- 
ide would be shipped from Hanford to Fernald through Fiscal Year 
1993. The purpose of this audit was to evaluate the quantity and 
shipment of uranium trioxide material from Hanford to Fernald even 
though recommendations had been made that Fernald be closed in 
the early 1990's. 


12648 (SAND-89-0018) Proceedings of a workshop on the 
use of burnup credit in spent fuel transport casks. Sanders, 
T.L. (ed.). Sandia National Labs., Albuquerque, NM (USA). Oct 
1989. 339p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC04-76DP00789. (TTC-0884;CONF- 
880251-: U.S. Department of Energy workshop on the use of 
burnup credit in spent fuel transport casks, Washington, DC (USA), 
21-22 Feb 1988). Order Number DE90004976. Available from 
NTIS, PC A15/MF A01; OSTI; INIS; GPO Dep. 

The Department of Energy sponsored a workshop on the use of 
burnup credit in the criticality design of spent fuel shipping casks 
on February 21 and 22, 1988. Twenty-five different presentations 
on many related topics were conducted, including the effects of 
burnup credit on the design and operation of spent fuel storage 
pools, casks and modules, and shipping casks; analysis and 
physics issues related to burnup credit; regulatory issues and criti- 
cality safety; economic incentives and risks associated with burnup 
credit; and methods for verifying spent fuel characteristics. An ab- 
breviated version of the DOE workshop was repeated as a special 
session at the November 1988 American Nuclear Society Meeting 
in Washington, DC. Each of the invited speakers prepared detailed 
papers on his or her respective topic. The individual papers have 
been cataloged separately. 


0510 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 12535, 12647, 13348 


12649 (SKB-PLAN-89) Cost for the radioactive wastes 
from nuclear power. Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). Jun 1989. 32p. (In Swedish). 
Order Number DE90616515. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The future cost for handling, storing and disposing of radioactive 
wastes from the Swedish nuclear power plants are calculated in 
this report. The following plants and systems are already operating: 
- Transport system for radioactive wastes. - A control spent fuel in- 
termediate storage plant. - A repository for low and medium level 
wastes. These are planned: - A treatment plant for used fuels. A 
repository for high-level wastes and repository for decommissioning 
wastes. The costs include Rand D and decommissioning. Total fu- 
ture costs from 1990 are estimated to be 43 billion SEK (6,5 billion 
dollars), during 60 years. Up to 1990 7,4 billion SEK (1,1 billion 
dollars) have been spent. (L.E.). 
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Refer also to citation(s) 12639, 12648, 12966, 12967, 12970, 
12982, 13309, 13310, 13435, 13603, 13634, 14081, 14565, 14677, 
14957, 14958, 14959, 14960, 14961, 14962, 14963, 14964, 14965, 
14966, 14967, 14968, 14969, 14970, 15188, 15241, 15760, 15804 


12650 (AERE-G-5241) Transport of gases through con- 
crete: Progress January - June 1989. Atkinson, A.; 
Claisse, P.A.; Nickerson, A.K. UKAEA Harwell Lab. (UK). Mate- 
rials Development Div. Jul 1989. 13p. Contract CEC 
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F11W/0187/00;NSARP/49. Order Number DE90616482. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A substantial number of tests using low pressure apparatus have 
been carried out to study the transport of gas through concrete. 
The gases Ho, He, CHy, Ar and COz in dry conditions and relative 
humidities of 75% and 100% have been studied. The results show 
that a porous lime-rich grout is consistently almost three orders of 
magnitude more permeable than structural concrete under similar 
conditions of relative humidity and that the permeability of all of the 
samples is substantially affected by their degree of saturation. The 
lowest permeabilities are too high to be explained in terms of solu- 
tion/diffusion transport through the aqueous phase if complete 
saturation by water is assumed. Mercury intrusion tests have also 
been carried out on the three mixes currently in the program. The 
results show a major pore system in the lime-rich grout in the 0.5-1 
micron pore radius range which is not present in the conventional 
concretes and is probably responsible for the enhanced gas trans- 
port of the former. The total porosity of the lime grout is about 60% 
whereas that of the structural concrete is only about 12%. (author). 


12651 (AERE-R-12806) Experimental studies on the chem- 
ical and radiation decomposition of intermediate level wastes 
containing organic materials: ot work carried out Jan- 
uary 1986 - March 1987. Bradshaw, S. (UKAEA Harwell Lab. 
(UK). Chemistry Div.); Gaudie, S.C.; Greenfield, B.F.; Spindler, 
M.W.; Wilkins, J.D.; Long, S. UKAEA Harwell Lab. (UK). Chemistry 
Div.; Department of the Environment, London (UK). Oct 1987. 66p. 
(DOE-RW-89.049;ILWRP-87-P08;DSG-87-P18). Available from 
H.M. Stationery Office, London, price Pound 12.00. Available from 
H.M. Stationery Office, London, price Pound 12.00. 

Further studies on the radiation and chemical decomposition of 
combustible plutonium contaminated material (PCM) in a cement 
matrix have been carried out. A wide range of organic materials 
has been investigated both as individual materials and as repre- 
sentative mixtures. The formation of water soluble complexing 
agents has been monitored through the measurement of plutonium 
(and in some cases americium) solubility and sorption on cementi- 
tious materials. (author). 


12652 (AERE-R-13364) A glossary of terms used in re- 
search relating to the far-field environment of a radioactive 
waste repository. Pilkington, N.J. UKAEA Harwell Lab. (UK). 
Chemistry Div. Jan 1989. 30p. Available from H.M. Stationery Of- 
fice, London, price Pound 10.00. Available from H.M. Stationery 
Office, London, price Pound 10.00. 

The meanings of a number of words and phrases associated 
with research relating to the far-field environment of a radioactive 
waste repository are listed, and a definition of some quantities rele- 
vant to a mathematical description of radionuclide transport are 
given. (author). 


12653 (ANL-89/27) Alternatives for disposal of raffinate 
from the TRUEX process. Trevorrow, L.E.; Vandegrift, G.F. Ar- 
gonne National Lab., IL (USA). Dec 1989. 68p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-31109-ENG-38. Order 
Number DE90004483. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 

Possible methods for disposing of the immobilized raffinate from 
TRUEX processing are reviewed. The purpose of the TRUEX pro- 
cess is to extract transuranium elements from high-level and TRU 
wastes into a small volume that can be managed at lower cost 
than that of the original wastes. The raffinate from the TRUEX 
process, containing negligible concentrations of transuranium ele- 
ments, would be combined with salt solutions also derived from 
processing high-level waste, and the mixture would be converted 
to grout. The most important determinants of the destination of this 
grout are concentration of fission products in it, the interpretation of 
waste-classification rules, and the characteristics of the site on 
which the wastes were generated (whether they permit on-site dis- 
posal). Most likely, the treatment of this grout will result in its 
classification as LLW, and emplacement in preformed concrete 
vaults, in a near-surface location, on the site where the waste had 
been generated. Nevertheless, examinations of hypothetical cases 
which would result in its classification as a Greater-than-Class-C 
low-level! waste or a high- level waste are also examined. Charac- 
teristics of the waste management systems that might be involved 





in handling the TRUEX raffinate for each of these waste classifica- 
tions are briefly described. 95 refs., 16 figs., 5 tabs. 


12654 (BMVONWI/C-290, pp. 9, Paper A2) The demonstre- 
tion experiment Thermal Simulation of Drift Emplacement. 
Bechthold, W. (Kernforschungszentrum Karlsruhe (KfK) (Germany, 
F.R.)). Battelle Memorial Inst., Columbus, OH (USA). Office of Nu- 
clear Waste Isolation. 1988. (CONF-880377-: Joint United 
States/Federal Republic of Germany technical exchange confer- 
ence on nuclear package, Albuquerque, NM (USA), 8-11 Mar 
1988). In Proceedings of the Joint United States/Federal Republic 
of Germany Technical Exchange Conferences on Nuclear Waste. 
Order Number DE89000062. Available from OSTI. 

An evaluation is being carried out for disposal of high level 
waste and spent nuclear fuel in a dual-purpose repository in a salt 
dome. Only a minor part of the spent fuel from nuclear power 
piants will be disposed of directly. The major part will be repro- 
cessed. For the dual-purpose repository a reference concept for 
disposal of high level waste (HLW) and another one for spent fuel 
was developed. For direct disposal of spent LWR-fuel the reference 
concept consists of emplacement of self-shielded packages on the 
floor of emplacement drifts. For saving of space and cost, pack- 
ages containing spent fuel possibly will be emplaced also in drifts 
above the filled and sealed HLW-boreholes. Immediately after em- 
placement of a package the drift will be backfilled with crushed 
salt. After backfilling the next disposal cask will be emplaced. Em- 
placement of these casks leads to effects which are rather different 
from the effects of HLW borehole emplacement. Because heat con- 
ductivity of the crushed salt backfill is lower than heat conductivity 
of compact rock salt, heating of the cask’s vicinity will be faster 
than at borehole emplacement. This has been calculated, but vali- 
dation of these calculations in experiments is necessary. Another 
new feature in this emplacement concept is backfilling of heat gen- 
erating packages with crushed salt. Mathematical models exist for 
heat propagation, backfill compaction, and drift convergence, but 
they have to be validated by experiments. The purpose of the 
demonstration experiment Thermal Simulation of Drift Empiace- 
ment is to provide those data which are required for model 
validation and in a licensing procedure. 


12655 (BMI/ONWI/C—290, pp. 9, Paper A4) Thermal simule- 
tion of drift emplacement. Geotechnical and geophysical 
investigations in and around backfilled galleries. Schneefub, 
J.U. (Gesellschaft fuer Strahlen- und Umweltforschung mbH 
Muenchen, Braunschweig (Germany, F.R.)); Gommlich, G.E. Bat- 
telle Memorial Inst., Columbus, OH (USA). Office of Nuclear Waste 
Isolation. 1988. (CONF-880377-: Joint United States/Federal Re- 
public of Germany technical exchange conference on nuclear 
package, Albuquerque, NM (USA), 8-11 Mar 1988). In Proceedings 
of the Joint United States/Federal Republic of Germany Technical 
Exchange Conferences on Nuclear Waste. Order Number 
DE89000062. Available from OSTI. 

The concept for the direct disposal of spent fuel in rock salt fore- 
sees the emplacement of large waste canisters on the floor of a 
disposal gallery. Subsequent to emplacement the drift is backfilled 
with salt grit. In a demonstration test six cylindrical containments 
are to be emplaced within distances of 3 m from each other in two 
parallel galleries of 14 m?, separated by a pillar of 10 m thickness. 
They will be heated up by a power output of approx. 1 kW/m to 
200°C surface temperature by electrical heaters. The thermal and 
mechanical response of the salt rock and the backfilling to the arti- 
ficial heating is to be investigated as follows: (1) measurement of 
the temperature field at the contained surface, in the backfill and in 
the rock salt; (2) deformation measurements of the salt rock 
around the heated drifts; (3) measurements of tunnel convergence 
in heated and unheated sections; (4) compaction measurements of 
the backfilling in heated and unheated areas; (5) measurement of 
rock stresses in areas very close to the galleries; and (6) pressure 
measurements in the backfilling, between backfilling and rock, and 
between backfilling and containers. The rock burst monitoring sys- 
tem of the Asse salt mine will be expanded to this special field of 
the mine to detect seismic events due to thermomechanical effects. 
Another seismoacoustic system will be installed to observe the 
compaction of the backfilling. This system must be calibrated for 
the relation between the density and velocities of seismic waves. It 


is planned to monitor the density by gamma-gamma log measure- 
ments. The changes in overall density during the entire experiment 
will be observed by gravimeter measurements of high precision. 


12656 (BMVONWI/C-290, pp. 16, Paper A8) Comments on 
US approach to backfilling: Thermochemical characterization 
of crushed salt. Smith, S.; Hume, H. Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation. 1988. 
(CONF-880377—: Joint United States/Federal Republic of Germany 
technical exchange conference on nuclear package, Albuquerque, 
NM (USA), 8-11 Mar 1988). In Proceedings of the Joint United 
States/Federal Republic of Germany Technical Ex Conter- 
ences on Nuclear Waste. Order Number DE89000062. Available 
from OSTI. 

From recent studies and calculations, it has become apparent 
that expected brine in a United States salt repository would not seri- 
ously detract from the usefulness of rock salt as backfill. It also has 
been shown that adding clay to the salt might add to the pressure 
on the emplaced waste packages. Nevertheless, the Salt Reposi- 
tory Project has planned to evaluate a betonite/salt mixture during 
the next few years. The following items have also been discussed: 
advantages of backfilling, variables affecting crushed salt behavior, 
and the general approach to a preliminary testing program. 


12657 (BMVONWVC-290, pp. 12, Paper B2) The Gorleben 
plict conditioning plant. Einfeld, K. (DWK mbH, Hannover (Ger- 
many, F.R.)); Popp, F.W. Battelle Memorial inst., Columbus, OH 
(USA). Office of Nuclear Waste Isolation. 1988. (CONF-880377-: 
Joint United States/Federal Republic of Germany technical ex- 
change conference on nuclear package, Albuquerque, NM (USA), 
8-11 Mar 1988). In Proceedings of the Joint United States/Federal 
Republic of Germany Technical Exchange Conferences on Nuclear 
Waste. Order Number DE89000062. Available from OSTI. 

The pilot plant is designed as a multipurpose facility, in which 
the conditioning and encapsulation technology for different forms of 
radioactive material will be developed and demonstrated. The facil- 
ity’s tasks are: conditioning and encapsulation of spent fuel, so that 
the resulting package is suitable for final storage and in addition 
meets the requirements for interim storage; unloading of radioactive 
waste containers, such as vitrified high active waste concentrates 
from transport casks into storage casks suitable for interim and/or 
final storage; encapsulation of radioactive waste in a form suitable 
for final storage; and maintenance of transport and storage casks. 


12658 (BMVONWVC-—290, pp. 16, Paper B4) Handling of 
heavy loads in a salt repository. Doman, R.; Smith, S. Battelle 
Memorial inst., Columbus, OH (USA). Office of Nuclear Waste 
Isolation. 1988. (CONF-880377—: Joint United States/Federal Re- 
public of Germany technical exchange conference on nuclear 
package, Albuquerque, NM (USA), 8-11 Mar 1988). In Proceedings 
of the Joint United States/Federal Republic of Germany Technical 
Exchange Conferences on Nuclear Waste. Order Number 
DE89000062. Available from OSTI. 

A cask handling system must reduce personnel exposure to near 
zero for normal conditions, provide personnel exposure flexibility to 
meet off normal events, accommodate a variety of cask configura- 
tions, and maintain or improve system throughput. Diagrams of the 
following are included in this report: cask handling and unloading 
rooms at the repository, transfer cask handling area, transporting 
equipment, emplacement machines, and emplacement layouts. 


12659 (BMVONWI/C—290, pp. 4, Paper C1) Overview of the 
FRG waste package materials corrosion test program. Knapp, 
U. (Kernforschungszentrum Karlsruhe (KfK) (Germany, F.R.)). Bat- 
telle Memorial Inst., Columbus, OH (USA). Office of Nuclear Waste 
Isolation. 1988. (CONF-880377—: Joint United States/Federal Re- 
public of Germany technical exchange conference on nuclear 
package, Albuquerque, NM (USA), 8-11 Mar 1988). In Proceedings 
of the Joint United States/Federal Republic of Germany Technical 
Exchange Conferences on Nuclear Waste. Order Number 
DE89000062. Available from OSTI. 

Presently in the FRG there are essentially three institutions 
involved in corrosion experiments related to high level waste pack- 
age materials, namely KfK-INE, Nukem and Bayer Leverkusen. In 
1981 KfK-INE started a corrosion test program aiming at the selec- 
tion of suitable canister materials for vitrified high level waste. The 
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program en electrochemical investigations, which were 
concluded in 1984. Moreover field corrosion tests and laboratory 
experiments were initiated, and are still ongoing. Several possible 
canister materials such as mild steel, Ti-Pd-alloy, Hastelloy C4 and 
others were investigated under the influence of varying parameters 
such as temperature, and radiation. Both Nukem Company and 
DWK were assigned the responsibility to conceive and develop a 
cask for the direct final disposal of spent fuel assemblies. Two so- 
lution turned out as most promising for corrosion protection of final 
disposal casks: (1) protective layer of Hastelloy C4 on the surface 
of the basic material (steel) and (2) cathodic protection of the final 


disposal cask proper. 


12660 (BMIONWVC-—290, pp. 11, Paper C2) The POLLUX 
cask system. Einfeld, K. (Deutsche Geselischaft fur Wiederaufar- 
beitung von Kernbrennstoffen mbH, Hannover (Germany,F.R.)); 
Popp, F.W. Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation. 1988. (CONF-880377-: Joint United 
States/Federal Republic of Germany technical exchange confer- 
ence on nuclear package, Albuquerque, NM (USA), 8-11 Mar 
1988). In Proceedings of the Joint United States/Federal Republic 
of Germany Technical Exchange Conferences on Nuclear Waste. 
Order Number DE89000062. Available from OSTI. 

Though the pilot plant design for conditioning of fuel elements is 
flexible enough to accommodate different types of casks, a refer- 
ence system for a final disposal cask had to be established. 
According to project criteria a final disposal cask must ensure safe 
isolation of radioactive material in the repository and protection 
against mechanical loads as well as against an unlikely attack from 
salt brines. The necessity for a corrosion protection layer will have 
to be determined in the licensing procedure of a repository. The 
POLLUX cask system developed by DWK comprises the POLLUX 
cask for disposal in drifts and the POLLUX canister for disposal in 
boreholes. POLLUX casks are independent packages for direct dis- 
posal which at the same time meet all the IAEA requirements for 
transport as well as for storage of spent fuel. The present POLLUX 
canister is designed for final disposal in boreholes together with vit- 
rified high-level waste of the reprocessing plant. The transport and 
an optional interim storage, however, can only be done in a 
shielded container. 


12661 (BMVONWI/C-290, pp. 25, Paper C11) Corrosion and 
hydrogen permeation of A216 grade WCA steel in hydrother- 
mail magnesium-containing brines. Haberman, J.H. (Pacific 
Northwest Laboratory, Richland, WA (USA)); Frydrych, D.J.; West- 
erman, R.E. Battelle Memorial Inst., Columbus, OH (USA). Office 
of Nuclear Waste Isolation. 1988. (CONF-880377-: Joint United 
States/Federal Republic of Germany technical exchange confer- 
ence on nuclear package, Albuquerque, NM (USA), 8-11 Mar 
1988). In Proceedings of the Joint United States/Federal Republic 
of Germany Technical Exchange Conferences on Nuclear Waste. 
Order Number DE89000062. Available from OSTI. 

The US Department of Energy's Salt Repository Project (SRP) is 
investigating the general corrosion resistance of cast mild steel as 
a candidate material for waste package containers. Evaluation of 
this material is being performed at the Pacific Northwest Laboratory 
in environments simulating expected repository conditions. The 
present work addresses two potential failure modes of the refer- 
ence waste package container: failure by general corrosion 
processes, and failure by internal hydrogen pressurization by per- 
meation of corrosion product hydrogen. General corrosion studies 
of mild steel (ASTM A216 grade WCA) in the as-cast and normal- 
ized conditions were conducted in hydrothermal halite-saturated 
(saturated at ambient temperature) brine environments simulating a 
dissolution and an inclusion brine. Corrosion tests were also per- 
formed in brines similar to the inclusion brine but containing 
magnesium concentrations ranging from 1,000 to 30,000 ppm to in- 
vestigate the effect of magnesium on the corrosion behavior. In 
addition, long-term (to 18 months) corrosion tests have been car- 
ried out using two-phase salt/brine environments (excess salt 
tests). Corrosion rates of the cast mild steel in brine were found to 
increase with increasing temperature and with increasing magne- 
sium concentration. Some possible mechanisms that explain the 
observed behavior are presented. The corrosion rates observed in 
the excess-salt tests tend to decrease with time, at 200° and 
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150°C; and as-cast material corrodes more slowly than does nor- 
malized material. Corrosion-product hydrogen rapidly permeated a 
mild steel tubing corrosion/permeation specimen immersed in 
brine. The rate of permeation at 150°C was high enough to cause 
concern regarding potential container overpressurization. 


12662 (BMI/ONWVC-290, pp. 39, Paper D1) WIPP waste 
package performance program and in situ . Molecke, 
M.A. (Sandia National Laboratories, Albuquerque, NM (USA)). Bat- 
telle Memorial Inst., Columbus, OH (USA). Office of Nuclear Waste 
isolation. 1988. (CONF-880377—: Joint United States/Federal Re- 
public of Germany technical exchange conference on nuclear 
package, Albuquerque, NM (USA), 8-11 Mar 1988). In Proceedings 
of the Joint United States/Federal Republic of Germany Technical 
Exchange Conferences on Nuclear Waste. Order Number 
DE89000062. Available from OSTI. 

This program deals with studying canisters and canister materi- 
als for high level and transuranic wastes and with the geochemistry 
of potential backfill materials. Laboratory testing is primarily on tita- 
nium metals, although there also is some testing of steel. In the 
area of canister studies, laboratory and modeling tests, current in- 
situ tests, and data reduction and analysis have been performed. 
Data will be evaluated to obtain design information. The intent of 
the program is to provide information that could be used in operat- 
ing the WIPP facility in whatever waste configuration is selected by 
the Federal Government. (WIPP is not currently licensed or sched- 
uled to be a defense high-level waste repository.) 


12663 (BMVONWI/C—290, pp. 1, Paper D3) Metallurgical 
studies on titanium alloys. Van Den Avyie, J.A. (Sandia National 
Laboratories, Albuquerque, NM (USA)). Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation. 1988. 
(CONF-880377-—: Joint United States/Federal Republic of Germany 
technical exchange conference on nuclear package, Albuquerque, 
NM (USA), 8-11 Mar 1988). In Proceedings of the Joint United 
States/Federal Republic of Germany Technical Exchange Confer- 
ences on Nuclear Waste. Order Number DE89000062. Available 
from OSTI. 

This presentation summarized the results of an ongoing program 
to characterize and optimize the metallurgical structure and proper- 
ties of ASTM B-265 Grade-12 titanium alloy for nuclear waste 
canister applications. Ten test ingots with varying controlled 
chemistries were melted and fabricated to determine compositional 
effects on mechanical properties, corrosion resistance, fabricability, 
and mill producibility. An alpha-beta cross-rolling process route pro- 
duced material with the least property directionality. The effects of 
dissolved hydrogen on the microstructure and mechanical proper- 
ties of Grade-12 titanium were evaluated. Slow strain rate tensile 
tests showed decreases in ductility and time to failure with increas- 
ing hydrogen content. Crack growth rates were measured as a 
function of applied stress intensity factor and dissolved hydrogen 
level; growth rates increased with increasing hydrogen concentra- 
tion. High hydrogen levels produced several microstructural 
changes in Grade-12 titanium. 


12664 (BMI//ONWV/C—290, pp. 2, Paper E4) US waste man- 
agement overview, new legislation, and status and plans of 
the disposal program. Isaacs, T. Battelle Memorial Inst., Colum- 
bus, OH (USA). Office of Nuclear Waste Isolation. 1988. 
(CONF-880377—: Joint United States/Federal Republic of Germany 
technical exchange conference on nuclear package, Albuquerque, 
NM (USA), 8-11 Mar 1988). In Proceedings of the Joint United 
States/Federal Republic of Germany Technical Exchange Confer- 
ences on Nuclear Waste. Order Number DE89000062. Available 
from OSTI. 

The Nuclear Waste Policy Act of 1982 provided a comprehen- 
sive master plan for the United States to locate a nuclear waste 
repository. Details of this process, which began with 9 sites, are 
well known. One repository was to be provided with a 70,000 
metric ton limit on capacity. Provisions were to be made for trans- 
portation and a proposed MRS facility, and for activities leading to 
the potential siting of a second repository. A decision analysis 
technique was used by DOE in nominating three repository sites 
for characterization. The second repository program, which had be- 
come a matter of political controversy, was stopped because the 
first repository would have enough capacity for all commercial 





spent fuel for some time to come. A court decision to drop the 
MRS was later overruled. DOE still wants a vigorous international 
program along with work concerned with any rock medium that can 
be of potential value to the US repository effort. WIPP will continue 
to be of interest and emphasis as a repository project in salt for 
defense transuranic wastes. High-level wastes will not be perma- 
nently isolated at WIPP. 


12665 (BMVONWI/C-290, pp. 36, Paper E6) Exploratory 
shaft facility, repository design, and waste package design. 
Frei, M.W. Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation. 1988. (CONF-880377-: Joint United 
States/Federal Republic of Germany technical exchange confer- 
ence on nuclear package, Albuquerque, NM (USA), 8-11 Mar 
1988). In Proceedings of the Joint United States/Federal Republic 
of Germany Technical Exchange Conferences on Nuclear Waste. 
Order Number DE89000062. Available from OSTI. 

The exploratory shaft facility is a test facility to provide access to 
the proposed disposal horizon at the candidate site for in situ test- 
ing to support a site suitability determination, repository design, 
environmental impact statement, and license application. Illustra- 
tions of the facility and site plan are included, and tests, 
scheduling, major desigri features, and costs are discussed. The 
key functional requirements of the waste package are: provide for 
safe handling of the waste; preserve ability to safely retrieve the 
waste until repository closure; provide substantially complete con- 
tainment of radionuclides for 300-1000 years, and contribute to 
limiting release of radionuclides from the engineered barrier system 
to the host rock over the long term. 


12666 (BMV/VONWI/C—290, pp. 1, Paper E7) Storage and 
transportation overview. Kiein, K. Battelle Memorial inst., Colum- 
bus, OH (USA). Office of Nuclear Waste Isolation. 1988. 


(CONF-880377—: Joint United States/Federal Republic of Germany 
technical exchange conference on nuclear package, Albuquerque, 
NM (USA), 8-11 Mar 1988). In Proceedings of the Joint United 
States/Federal Republic of Germany Technical Exchange Confer- 


ences on Nuciear Waste. Order Number DE89000062. Available 
from OSTI. 

The Department of Energy intends to do more studies of the role 
a monitored retrievable storage facility should be performing in the 
waste management system. Timing and location of such a facility 
are important because a number of commercial reactors are run- 
ning out of space for spent fuel. 


12667 (BMIVONWV/C—290, pp. 1, Paper E11) Closing com- 
ments. Cooley, C.; Closs, K.; Einfeld, K. Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation. 1988. 
(CONF-880377—: Joint United States/Federal Republic of Germany 
technical exchange conference on nuclear package, Albuquerque, 
NM (USA), 8-11 Mar 1988). In Proceedings of the Joint United 
States/Federal Republic of Germany Technical Exchange Confer- 
ences on Nuclear Waste. Order Number DE89000062. Available 
from OSTI. 

Although DOE is still attempting to clarify the new restrictions 
which have been placed on the department by the amendments to 
the Nuclear Waste Policy Act, it is clear that the international coop- 
eration effort is still strong. Opportunities for international exchange 
and cooperation should continue in all other aspects of the pro- 
gram including transportation, monitored retrievable storage, and 
cask development. Contacts should be intensified with Sandia and 
WIPP for the exchange of research information relating to rock me- 
chanics and other aspects of a repository in salt. Exchanges also 
should continue to be productive in the areas of waste handling, 
remote control, waste package development, and safety. There is 
continuing interest by German utilities in exchanging information 
with DOE both in areas relating to the repository and in waste con- 
ditioning and spent fuel storage. 


12668 (BMVONWVC—290, pp. 15, Paper B3) Underground 
transportation and handling system for Pollux-casks. Schrimpf, 
C. Battelle Memorial inst., Columbus, OH (USA). Oifice of Nu- 
clear Waste Isolation. 1988. (CONF-880377-: Joint United 
States/Federal Republic of Germany technical exchange confer- 
ence on nuclear package, Albuquerque, NM (USA), 8-11 Mar 
1988). In Proceedings of the Joint United States/Federal Republic 


of Germany Technical Exchange Conferences on Nuclear Waste. 
Order Number DE89000062. Available from OSTI. 

The concept for the underground transportation and handling 
system for Pollux-casks was optimized in a first phase by dividing 
the process in the repository up into the several transportation and 
manipulation steps. For each step, the possibilities were described 
and evaluated by means of a list of criteria (technical, safety and 
economical criteria). The following concept for the transportation 
and handling was developed: The casks are transported to the 
unloading area of the surface facilities by railway or truck. After re- 
moval of the transport protection, the entry control is performed. 
The cask is lifted from the vehicle and placed on a railbound trans- 
portation vehicle. This transport unit is transferred to the shaft and 
placed there ready for shaft hoisting. With the hoisting cage pro- 
truding, the transport unit is placed on the hoisting cage by means 
of a pushing-on device, locked, and then conveyed underground. 
After arrival on the emplacement level, the transport unit is pulled- 
off from the hoisting cage and taken over by a mine locomotive 
and transferred through the transportation and access drifts as far 
as to the emplacement site. There the locomotive pushed the rail 
transport vehicle into the emplacement drift, as far as to the desig- 
nated emplacement position. At the emplacement position, the 
cask is again lifted by means of hoisting equipment. The rail trans- 
port vehicle is pulled out of the emplacement drift and returned to 
the surface for reloading. After deposition of the cask on the drift 
floor, the emplacement equipment is pulled back in order to give 
the operation space free for the slinger backfill truck. Within pre- 
ceding tests two different backfilling techniques were investigated 
under realistic conditions: pneumatic backfilling and slinger backfill- 
ing. The slinger truck was found to be the most suitable for the 
designated purpose. 


12669 (BMI//ONWV/C-290, pp. 11, Paper A1) Overview of the 
R & D program direct disposal. Closs, K.D. (Kernforschungszen- 
trum Karlsruhe (KfK) (Germany, F.R.)). Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation. 1988. 
(CONF-880377-—: Joint United States/Federal Republic of Germany 
technical exchange conference on nuclear package, Albuquerque, 
NM (USA), 811 Mar 1988). In Proceedings of the Joint United 
States/Federal Republic of Germany Technical Exchange Confer- 
ences on Nuclear Waste. Order Number DE89000062. Available 
from OSTI. 

As stipulated by the German Atomic Energy Act, reprocessing is 
the reference waste management route for LWR’s in the Federal 
Republic of Germany (FRG). Spent fuel disposal is being devel- 
oped in addition to the realization of the reference concept. The 
technical feasibility of spent fuel disposal had been demonstrated 
in principle. One method consists of self-shielded disposal pack- 
ages emplaced on the floor of disposal drifts with immediate 
backfilling after emplacement. The Federal Government decided 
that reprocessing and recycling of uranium and plutonium are to 
remain the reference strategy for LWR spent fuel management. On 
the other hand, spent fuel from the high temperature gas-cooled, 
pebble-bed reactors will be disposed of directly because no estab- 
lished reprocessing technology exists for this type of spent fuel. 
Contrary to spent fuel and encapsulation, the reposi- 
tory related R & D will be further supported by the Federal Ministry 
of Research and Technology (BMFT). The repostory related R&D 

program is subdivided into the following s : demonstra- 
tion and test program (1:1 scale); systems analysis dual-purpose 
repository; and experimental laboratory program. The main thrust 
of the first subprogram lies with the demonstration of the safe and 
reliable handling of large and heavy canisters in a repository on a 
1:1 scale. The second subprogram System Analysis Dual-Purpose 
Repository deals with the layout and optimization of a repository 
for both reprocessing waste and conditioned spent fuel. In the third 
subprogram Experimental Laboratory Program some basic investi- 
gations are performed with respect to the behavior of barriers in a 
repository environment. 


12670 (BMVOTSP-07(S)) Supplement to MRS [Monitored 
Retrievable Storage] systems study, Task F: Transportation 
impacts of a monitored retrievable storage facility: Technical 
report. Battelle Memorial Inst., Columbus, OH (USA). Office of 
Transportation Systems and Planning. Jan 1990. 51p. Sponsored 
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by U.S. DOE Radioactive Waste Management. DOE Contract 
AC02-83CH10139. Order Number DE90005952. Available from 
NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 

This supplement provides an analysis of the operational consid- 
erations of a monitored retrievable storage facility. 5 refs., 25 figs., 
5 tabs. 


12671 (BNL-43483) Microbial transformation of uranium in 
wastes. Francis, A.J. (Brookhaven National Lab., Upton, NY (USA) 
); Dodge, C.J.; Gillow, J.B.; Cline, J.E. Brookhaven National Lab., 
Upton, NY (USA). [1989]. 21p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH00016. (CONF-891120-8: 
Migration '89: 2nd international conference on chemistry and mi- 
gration behavior of actinides and fission products in the geosphere, 
Monterey, CA (USA), 6-10 Nov 1989). Order Number DE90004191. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Cortamination of soils, water, and sediments by radionuclides 
and toxic metals from the disposal of uranium processing wastes is 
a major national concern. Although much is known about the 
physico- chemical aspects of U, we have little information on the 
effects of aerobic and anaerobic microbial activities on the mobi- 
lization or immobilization of U and other toxic metals in mixed 
wastes. In order to understand the mechanisms of microbial trans- 
formations of uranium, we examined a contaminated pond 
sediment and a sludge sample from the uranium processing facility 
at Y-12 Plant, Oak Ridge, TN. The uranium concentration in the 
sediment and sludge samples was 923 and 3080 ug/g dry wt, re- 
spectively. In addition to U, the sediment and sludge samples 
contained high levels of toxic metals such as Cd, Cr, Cu, Hg, Pb, 
Ni, and Zn. The association of uranium with the various mineral 
fractions of the sediment and sludge was determined by selective 
chemical extraction techniques. Uranium was associated to varying 
degrees with the exchangeable carbonate, iron oxide, organic, and 
inert fractions in both samples. Initial results in samples amended 
with carbon and nitrogen indicate immobilization of U due to en- 
hanced indigenous microbial activity under anaerobic conditions. 
23 refs., 4 figs., 5 tabs. 


12672 (CONF-890631—Vol.1) The 9th international sympo- 
sium on the packaging and transportation of radioactive 
materials: Proceedings: Volume 1. Oak Ridge National Lab., TN 
(USA). [1989]. 492p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC05-840R21400. From International symposium 
on packaging and transportation of radioactive materials; Washing- 
ton, DC (USA); 11-16 Jun 1989. Order Number DE90004447. 
Available from NTIS, PC A22/MF A01 - OSTI; GPO Dep. 

This three-volume document contains the papers and poster ses- 
sions presented at the symposium. Volume 1 contains 63 papers 
on topics such as impact limiters, waste packaging, package con- 
tent characterization, non-routine experiments, thermal analysis, 
packaging subsystems, transport experience, and quality assur- 
ance. Individual papers were processed separately for the data 
base. (TEM) 


12673 (CONF-890631—Vol.2) The 9th international sympo- 
slum on the pa and t lon of radioactive 
materials: Proceedings: Volume 2. Oak Ridge National Lab., TN 
(USA). [1989]. 660p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC05-840R21400. From international symposium 
on packaging and transportation of radioactive materials; Washing- 
ton, DC (USA); 11-16 Jun 1989. Order Number DE90004448. 
Available from NTIS, PC A99/MF A01 - OSTI; GPO Dep. 

This three-volume document contains the papers and poster ses- 
sions presented at the symposium. Volume 2 contains 83 papers 
on topics such as packaging and system analysis, cask materials, 
criticality and shielding, risk assessment, OCRWM overview, tie- 
downs and structural analysis, storage transport systems and 
international operations experience. Individual papers were pro- 
cessed separately for the data base. (TEM) 


12674 


(CONF-890631—Vol.3) The 9th international sympo- 
sium on the packaging and transportation of radioactive 
materials: Proceedings: Volume 3. Oak Ridge National Lab., TN 
(USA). [1989]. 730p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC05-840R21400. From international symposium 


84 ERA Vol. 15, No. 6 


on packaging and transportation of radioactive materials; Washing- 
ton, DC (USA); 11-16 Jun 1989. Order Number DE90004449. 
Available from NTIS, PC A99/MF A01 - OSTI; GPO Dep. 

This three-volume document contains the papers and poster ses- 
sions presented at the symposium. Volume 3 contains 87 papers 
on topics such as structural codes and benchmarking, shipment of 
plutonium by air, spent fuel shipping, planning, package design 
and risk assessment, package testing, OCRWN operations experi- 
ence and regulations. Individual papers were processed separately 
for the data base. (TEM) 


12675 (CONF-891120—10) Speciation of Pu(VI) in nasa 
neutral solutions via laser photoacoustic spectroscop 
Okajima, S.; Reed, D.T.; Beitz, J.V.; Sabau, C.A.; Bowers, D.L. A. 
gonne National Lab., IL (USA). [1989]. Sip. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 
Migration '89: 2nd international conference on chemistry and mi- 
gration behavior of actinides and fission products in the geosphere; 
Monterey, CA (USA); 6-10 Nov 1989. Order Number DE90004888. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The high sensitivity technique of laser photoacoustic spec- 
troscopy and visible absorption spectroscopy were utilized to 
investigate the hydrolysis of Pu(VI) in perchlorate media. Pu(VI) 
absorption bands in the 600 to 700 nm were characterized as a 
function of pH in the pH = 1-7 regime. The formation constant of 
the 1:1 hydrolysis complex was determined as 6,; = 5.2 based on 
observed changes in the absorption bands noted. In the pH region 
investigated, four distinct species were identified and evidence for 
the existence of polynuclear species was obtained. 13 refs., 12 


figs., 2 tabs 


12676 (CONF-891270—1) An overview of radwaste manage- 
ment technology development: Current status and trends in 
the United States. Lin, K.H. Oak Ridge National Lab., TN (USA). 
[1989]. 32p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC05-840R21400. From Radwaste symposium '89: Chi- 
nese experts radwaste symposium; Taipei (Taiwan); 12-13 Dec 
1989. Order Number DE90004927. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This paper presents an overview of the current state of the art in 
radwaste management technology in the United States and 
attempts to analyze its future trends. The status of radwaste man- 
agement technology development on the Oak Ridge Reservation is 
also outlined. This overview covers the legally defined radwaste 
categories, including high-level waste, spent nuclear fuel, 
transuranic waste, and low-level waste. 24 refs., 3 tabs. 


12677 (CONF-891270—4) Environmental risk assessment 
for transportation of spent nuclear fuel and high-level wastes: 
Methodology and database. Chen, S.Y.; Tsai, S.Y. nne Na- 
tional Lab., IL (USA). [1989]. 12p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract W-31109-ENG-38. From Radwaste sympo- 
sium '89: Chinese experts radwaste symposium; Taipei (Taiwan); 
12-13 Dec 1989. Order Number DE90004875. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This paper discusses a methodology and database for the as- 
sessment of environmental risks resulting from transportation of 
spent nuclear fuel and high-level radioactive waste. Discussion 
covers two situations: normal transportation operations and 
accident conditions. The methodology described includes the iden- 
tification of the environmental pathways leading to radioactive 
exposure of humans and the health risks incurred. Databases 
include those for the radioactivity inventory, traffic accidents, popu- 
lation distribution, agricultural productivity, and meteorological data. 
Special situations are discussed for which regional considerations 
are needed for the risk assessment. 11 refs. 


12678 | (CONF-900102-3) Horizontal coring using air as the 
circulating fluid: Some prototype studies conducted in G Tun- 
nel at the Nevada Test Site for the Yucca Mountain Project. 
Chornack, M.P. (Geological Survey, Las Vegas, NV (USA)); 
French, C.A. Reynolds Electrical and Engineering Co., Inc., Las 
Vegas, NV (USA); Geological Survey, Las Vegas, NV (USA). 
[1989]. 7p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment; U.S. Geological Survey. DOE Contract AC08-89NV10630. 
From 13. energy-sources technology conference and exhibition; 





New Orleans, LA (USA); 14-18 Jan 1990. Order Number 
DE90004830. Available from NTIS, PC A02/MF A01; OSTI; INIS. 

Horizontal coring using air as the circulating fluid has been con- 
ducted in the G Tunnel Underground Facility (GTUF) at the 
Nevada Test Site. This work is part of the prototype investigations 
of hydrogeology for the Yucca Mountain Project. The work is being 
conducted to develop methods and procedures that will be used at 
the Department of Energy’s Yucca Mountain Site, a candidate site 
for the nation’s first high-level nuclear waste repository, during the 
site characterization phase of the investigations. The United States 
Geological Survey (USGS) is conducting this prototype testing un- 
der the guidance of the Los Alamos National Laboratory (LANL) 
and in conjunction with Reynolds Electrical & Engineering Com- 
pany (REECo), the drilling contractor. 7 refs., 8 figs., 5 tabs. 


12679 (CONF-8911112-3) DOE Hazardous Waste Remedial 
Actions Program (HAZWRAP) waste technology demonstration 
program. Adams, R.E. Oak Ridge National Lab., TN (USA). 
Hazwrap Support Contractor Office. [1989]. 29p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC05-840R21400. From 
14. annual Army environmental R and D symposium; Williamsburg, 
VA (USA); 14-16 Nov 1989. Order Number DE90006143. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

One function of the Department of Energy (DOE) Hazardous 
Waste Remedial Actions Program (HAZWRAP) is to support the 
field demonstration of waste treatment technologies, both in-house 
and commercial, to determine the applicability of these technolo- 
gies in remediating waste problems common to the DOE Defense 
Programs (DP) installations. It is the goal of HAZWRAP to critically 
review emerging technologies and to demonstrate those with the 
greatest potential for significant effect on the DOE-DP waste man- 
agement program. A parallel function of HAZWRAP is to promote 
and expedite research and development (R&D) of selected new 
technology ideas, through the laboratory stages, for application in 
the elimination, minimization, destruction, stabilization, or delisting 
of hazardous and mixed wastes resulting from DOE-DP activities. 1 
fig., 3 tabs. 


12680 (DOE/AL/58309-43) Preoperational radiation survell- 
lance of the WIPP [Waste Isolation Pilot Plant] Project by EEG, 
1985-1988. Kenney, J. (Environmental Evaluation Group, 
Carlsbad, NM (USA)); Shenk, K.; Rodgers, J.; Chapman, J. Envi- 
ronmental Evaluation Group, Carlsbad, NM (USA). Jan 1990. 
158p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-89AL58309. (EEG—-43). Order Number DE90006141. Avail- 
able from NTIS, PC A08/MF A01 - OSTI; GPO Dep. 

Since the beginning of the preoperational radiation monitoring 
program in late 1985, the EEG has collected 815 air particulate 
samples, 123 water samples, 12 biota samples and three sediment 
samples. Analysis of the majority of these samples have provided 
3749 specific radionuclide concentrations in the WIPP environment 
and in surrounding communities. As would be expected, analyses 
of air particulates frequently indicated a detectable presence of 
naturally occurring Ra-226, Ra-228, Th-228, Th-230, and Th-232. 
Cs-137 was detected in air samples collected during the calendar 
quarter of the Soviet disaster at Chernobyl. Fallout from this event 
was detected by air surveillance networks worldwide. Radionuclide 
data from the analyses of water samples were consistent with 
other published findings for water from this area. Observed con- 
centration of naturally occurring decay products of U-238 were not 
in equilibrium with the parent. This is consistent with differential ra- 
dionuclide mobility in the environment. Ra-226 and Ra-228 were 
detected in a large number of samples with a high chloride con- 
tent. 27 refs., 21 figs., 24 tabs. 


12681 (DOE/AL/58309-44) Probabilities of a catastrophic 
waste hoist accident at the Waste Isoiation Pilot Plant. 
Greenfield, M.A. (California Univ., Los Angeles, CA (USA)). Envi- 
ronmental Evaluation Group, Albuquerque, NM (USA). Jan 1990. 
115p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-89AL58309. (EEG—44). Order Number DE90005590. Avail- 
able from NTIS, PC AO6/MF A01 - OSTI. 

This report shows the probability of a catastrophic accident in- 
volving the WIPP waste hoist system. Calculations and mitigation 
to reduce the probability of an accident and to minimize the impact 
of such an accident should be included. 10 refs., 8 figs., 4 tabs. 


12682 (DOE/EH-0114) Environment, safety and health, 
management and organization com assessment, Wsst 
Valley Demonstration Program, West Valley, New York. US- 
DOE, Washington, DC (USA). Aug 1989. 424p. Sponsored by U.S. 
DOE Environment Health & Safety. Order Number DE90005619. 
Available from NTIS, PC A18/MF A01; OSTI; INIS; GPO Dep. 

An Environment, Safety and Health “Tiger Team” Assessment 
was conducted at the West Valley Demonstration Project. The Tiger 
Team was chartered to conduct an onsite, independent assess- 
ment of WVDP's environment, safety and health (ES&H) programs 
to assure compliance with applicable Federal and State laws, regu- 
lations, and standards, and Department of Energy Orders. The 
objective is to provide to the Secretary of Energy the following in- 
formation: current ES&H compliance status of each facility; specific 
noncompliance items; “root causes” for noncompliance items; eval- 
uation of the adequacy of ES&H organization and resources (DOE 
and contractor) and needed modifications; and where warranted, 
recommendations for addressing identified problem areas. 


12683 (DOE/ER/13415—1) Microcracks and energy re- 
sources: Final report, July 1, 1978-November 14, 1987. 
Simmons, G. Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Dept. of Earth, Atmospheric and Planetary Sciences. 1 Dec 1989. 
9p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-85ER13415. Order Number DE90004214. Available from 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The scientific objective of our research was to improve our un- 
derstanding of the role of microcracks in rock/fluid interactions and, 
specifically, the transport of radioactive elements. This Final Report 
summarizes our accomplishments, indicates the students and other 
personnel whose educational training was at least partially sup- 
ported by DOE through this project, lists publications that resulted 
from work supported by the project, and indicates the location of 
preliminary versions of manuscripts and/or provides abstracts of 
materials not yet published. 


12684 (DOE/LLW-87) The 1988 state-by-state assessment 
of Low-Level Radioactive Wastes received at commercial dis- 
posal sites. Fuchs, R.L.; Culbertson-Arendts, K. EG and G idaho, 
Inc., Idaho Falls, ID (USA). Dec 1989. 138p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC07-761D01570. Order 
Number DE90005755. Available from NTIS, PC AO7/MF A01; 
OSTI; INIS; GPO Dep. 

This report provides both national and state-specific disposal 
data on low-level radioactive wastes. Data in this report are divided 
into generator categories, waste classes, volumes, and activities. 
Included in this report are tables showing a distribution of wastes 
by state for 1988 and a comparison of waste volumes by state for 
1984 through 1988; also included is a list of all commercial nuclear 
power reactors in the United States as of December 31, 1988. In 
this year’s report, a distinction has been made between low-level 
radioactive waste shipped directly for disposal by generators and 
that which was handled by an intermediary. 8 refs., 3 tabs. 


12685 (DOE/NV/10461-T2-Vol.2) Yucca Mountain Project: A 
summary of technical support activities, January 1987—June 
1988: Volume 2. Nevada Nuclear Waste Project Office, Carson 
City, NV (USA); Mifflin and Associates, Inc., Las Vegas, NV (USA). 
May 1989. 283p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract FGO08-85NV10461. Order Number 
DE90004736. Available from NTIS, PC A13/MF A01; OSTI; INIS. 

The activities in the Geochemistry and Mineralogy section of our 
program support three independent and interrelated subject areas 
which are: Geochemical retardation/transport of radionuclides to 
the accessible environment, site-specific mineralogy and geophys- 
ical studies to establish the hydrogeology of the vadose zone, and 
past climate and related genesis of authigenic desert carbonates 
and silicates. 


12686 (DOE/NV/10461-T27) Yucca Mountain program 
summary of research, site monitoring and technical review ac 
tivities (January 1987—June 1988). Nevada Nuclear Waste 
Project Office, Carson City, NV (USA); Nevada Univ., Las Vegas, 
NV (USA). Desert Research Inst.; Nevada Univ., Reno, NV (USA). 
Desert Research Inst. Dec 1988. 124p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract FG08-85NV10461. 
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Order Number DE90004742. Available from NTIS, PC A07/MF 
A01; OSTI; INIS; GPO Dep. 

Although studies of orbital mechanics provide speculative notions 
of future climatic trends, they cannot predict how these trends will 
manifest themselves in the immediate area around Yucca Moun- 
tain. The generally accepted approach to this question is to 
consider the climatic variations that have occurred during the last 
10,000 years, and use these as a guide to the likely range of fu- 
ture variation in climate. However, because climatic studies around 
the world indicate that we are potentially on the verge of another 
ice age, we should also consider the conditions that predominated 
during the Pleistocene. The specific aim of this project is to derive 
the climatic history of Yucca Mountain during the last 20,000 years 
from the vegetation history. By integrating data obtained from 
pollen records, woodrat dens (middens), and tree-ring sequences 
from the Nevada Test Site (NTS) area, a regional climatic record is 
being generated that can be correlated to data obtained at Yucca 
Mountain to formulate a local climatic sequence there. This will 
then be used to determine the magnitude and frequency of climatic 
variation that have occurred during that time at Yucca Mountain. 
These data can then be used by other researchers to provide esti- 
mates of rainfall, recharge and soil chemical changes for modeling 
the past hydrology of Yucca Mountain. 


12687 (DOE/NV/10461—-T38) Comments on US Department 
of Energy, Office of Civilian Radioactive Waste Mangement 
“Draft 1988 Mission Plan Amendment” (DOE/RW-0187, June 
1988). Nevada Nuclear Waste Project Office, Carson City, NV 
(USA). 30 Sep 1988. 45p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract FG08-85NV10461. Order Num- 
ber DE90005481. Available from NTIS, PC AO3/MF AO1; OSTI; 
INIS. 

The State of Nevada has reviewed the DOE Office of Civilian 
Radioactive Waste Management “Draft 1988 Mission Plan Amend- 
ment” (DMPA), and their comments are included in this document. 


12688 (DOE/NV/10461-T39-Vol.1) State of Nevada com- 
ments on the US Department of Energy consultation draft site 
characterization plan, Yucca Mountain site, Nevada research 
and development area, Nevada: Volume 1. Nevada Nuclear 
Waste Project Office, Carson City, NV (USA). Sep 1988. 247p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract FG08-85NV10461. Order Number DE90005482. Available 
from NTIS, PC A15/MF A01; OSTI; INIS. 

The comments presented here represent a review effort by the 
Nevada Agency for Nuclear Projects and its Technical Support 
Contractors and advisors. Part | presents an overview of the com- 
ments contained in the document. The overview takes the form of 
general concerns and comments organized by specific areas of 
concern. The overview does not follow the format of the CD-SCP. 
Part Il contains specific comments of the Nevada Agency for 
Nuclear Projects. These comments respond to specifics of the CD- 
SCP and do so in relation to the organizational format employed in 
the CD-SCP. Because of the way it is organized, the CD-SCP en- 
couraged a certain degree of redundancy in our response. Part Ill 
of this document contains verbatim comments received from the 
Agency's Technical Contractors and advisors. These comments ad- 
dress issues and contain information not contained in Parts | and 
ll. As such, these comments should be viewed as important in their 
own right — not as appendices to the State’s comment document. 


12689 (DOE/NV/10461—T39-Vol.2) State of Nevada com- 
ments on the US Department of Energy consultation draft site 
characterization plan, Yucca Mountain site, Nevada research 
and development area, Nevada: Volume 2. Nevada Nuclear 
Waste Project Office, Carson City, NV (USA). Sep 1988. 247p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract FG08-85NV10461. Order Number DE90005483. Available 
from NTIS, PC A16/MF A01; OSTI; INIS. 

The SCPCD has identified a number of key issues that need to 
be addressed for characterization of the Yucca Mountain site. A 
variety of complex experiments have been proposed in an attempt 
to address these issues. Although a lot of time, money and effort 
has been spent on characterizing the Yucca Mountain area to date, 
there are still many unresolved technical issues. Since many of the 
experiments proposed in the SCPCD have never been done in an 
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unsaturated fractured media, it is impossible to tell if they will be 
successful. Results of these experiments may indicate that new 
test designs or data collection procedures are needed to address 
the issues. Our approach to reviewing the SCPCD has been to first 
iGentify key technical issues which have not been resolved and to 
make specific comments associated with the hydrologic experi- 
ments proposed. 


12690 (DOE/NV/10461—T40-Vol.1) State of Nevada com- 
ments on the US Department of Energy Site Characterization 
Plan, Yucca Mountain site, Nevada: Volume 1. Nevada Nuclear 
Waste Project Office, Carson City, NV (USA). Sep 1989. 409p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract FG08-85NV10461. Order Number DE90005484. Available 
from NTIS, PC A18/MF A01; OSTI; INIS. 

One of the most important systems to understand is the hydro- 
logic system at Yucca Mountain. This system probably contains the 
most likely pathways for radionuclide escape from the repository to 
the accessible environment. The hydrology of the unsaturated 
highly-fractured tuffs, in which the proposed repository would be 
constructed, is poorly understood because very little scientific study 
of this type of hydrogeologic system had been made prior to the 
selection of Yucca Mountain as a potential repository. The major 
concerns are of: (1) the time limitations for conducting the neces- 
sary investigations; (2) the great uncertainty regarding the 
hydrologic processes, especially fracture flow, in the unsaturated 
zone; (3) the inadequate consideration of various hydrogeologic 
and hydrologic factors, including coupled flow processes, recharge 
and discharge, and perched water zones; (4) the inadequate con- 
ceptual and numerical models of the saturated and unsaturated 
zones, and development of scenarios; (5) the flaws in the design 
and monitoring of observation wells; (6) the uncertainties in esti- 
mating infiltration, ground water travel time, the extent of the 
disturbed zone, and waste package integrity; and (7) the overall bi- 
ased approach of the SCP. This report consists of a summary of 
these concerns, followed by specific comments on portions of 
Chapters 3 and 8 of the SCP. 


12691 (DOE/NV/10461—T40-Vol.2) State of Nevada com- 
ments on the US Department of Energy site characterization 
plan, Yucca Mountain site, Nevada: Volume 2. Nevada Nuclear 
Waste Project Office, Carson City, NV (USA). 1989. 428p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract FG08-85NV10461. Order Number DE90005485. Available 
from NTIS, PC A19/MF A01; OSTI; INIS; GPO Dep. 

We find the Site Characterization Plan: Yucca Mountain Site, 
Nevada Research and Development Area (DOE/RW-0160) seri- 
ously deficient, in terms of establishing an investigative program to 
confidently characterize hydrogeologic and closely-related aspects 
of the proposed repository, in the vadose zone at Yucca Mountain. 
Most hydrogeological licensing criteria indirectly measure waste 
isolation provided by the geologic environment during pre- and 
post-closure conditions. We believe the Site Characterization Plan 
(SCP) generally fails to establish scientifically sound and feasible 
programs of investigation that will, in a timely and confident man- 
ner, resolve most of the hydrogeologic and geochemical licensing 
issues that have been recognized since the vadose-zone repository 
was first proposed at this location in 1982. The SCP generally fails 
in its responsibility because it does not objectively set aside the 
DOE conceptual model of a “dry” repository environment with ex- 
tremely slow flow of water confined to the rock matrix. In the SCP, 
the DOE fails to establish a scientifically sound investigative pro- 
gram that seriously tests for hydrogeologic conditions based on the 
range of existing data and general knowledge. Rather, the DOE 
builds a probabilistic program upon a preconceived conceptual 
model, without designing a field-data collection program with the 
power to test the validity of the conceptual model. This is unac- 
ceptable in that the DOE program, as described in the SCP, plans 
to build numerical model after numerical model upon untested con- 
ceptual models, in attempts to “resolve” the fundamental licensing 
issues of waste isolation by the geologic barrier. If executed as 
planned, these analyses will have only a series of assumptions of 
their foundation and, therefore, can not resolve licensing issues. 12 
refs., 3 figs. 
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12692 (DOE/NV/10461-T40-Vol.3) State of Nevada com- 
ments on the US Department of Energy site characterization 
plan, Yucca Mountain site, Nevada: Volume 3. Nevada Nuclear 
Waste Project Office, Carson City, NV (USA). Sep 1989. 527p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract FG08-85NV10461. Order Number DE90005486. Available 
from NTIS, PC A23/MF A01; OSTI; INIS; GPO Dep. 

In December 1988, the US Department of Energy issued a Site 
Characterization Plan (SCP) for the Yucca Mountain site, as re- 
quired by Section 113 of the Nuclear Waste Policy Act of 1982 
(NWPA). The purpose of site characterization is to develop suffi- 
cient information to support a determination of the suitability, or 
lack of suitability of the site to safely isolate high-level radioactive 
waste with reasonable certainty for thousands of years. The pur- 
pose of the Site Characterization Plan is to describe plans for 
obtaining sufficient information about the site, plans for mitigation of 
any adverse impacts occurring from site characterization activities, 
and plans for decontamination and decommissioning of the site if it 
is determined not to be suitable for a repository. Part | presents an 
overview of the State’s comments. The overview takes the form of 
general concerns and comments organized by specific areas of 
concern. The overview does not follow the format of the SCP. 


12693 (DOE/NV/10461—-T40-Vol.4) State of Nevada com- 
ments on the US Department of Energy site characterization 
plan, Yucca Mountain site, Nevada: Volume 4. Nevada Nuclear 
Waste Project Office, Carson City, NV (USA). Sep 1989. 494p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract FG08-85NV10461. Order Number DE90005487. Available 
from NTIS, PC A21/MF A01; OSTI; INIS. 

The following document comprises a critical evaluation of the 
DOE's Site Characterization Plan (SCP). The comments address a 
number of issues related to the scientific methods involved in the 
proposed procedures of site characterization, the suitability and in- 
tegration of the methods, and the validity of the approach taken by 
the DOE in the context of the NRC regulations. The SCP contains 
many improvements of the Draft Environmental Assessment (DEA) 
and the Environmental Assessment (EA), and fewer improvements 
of the SCP Consultation Draft. An obvious attempt has been made 
to address topics that were regarded in these previous reviews as 
deficiencies in the study program. For example, the activity and 
seismogenic potential of the Quaternary faults at Yucca Mountain 
are treated much more realistically than orignally proposed by the 
DOE, even though published data has not increased significantly 
since the DEA and EA were released. Water is now recognized as 
a resource, and faults and fault breccias are recognized as poten- 
tial hosts for epithermal mineralization. There has, in addition, been 
considerable effort to incorporate a number of alternative concep- 
tual models (involving both cross sections of Yucca Mountain and 
regional tectonic models) into the realm of tectonic hypotheses. 
There is a little doubt that the SCP proposes an exhaustive and 
wide-ranging scope of investigations for the purpose of site charac- 
terization, and that many of these investigations have been 
included by the DOE in response to critical reviews by external 
groups (such as the NRC and various State of Nevada agencies). 


12694 (DOE/NV/10461-T41-Vol.1) State of Nevada com- 
ments on the US Department of Energy draft environmental 
assessment for the proposed high-level nuclear waste site at 
Yucca Mountain: Volume 1. Nevada Nuclear Waste Project Of- 
fice, Carson City, NV (USA). Mar 1985. 348p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract FG08- 
85NV10461. Order Number DE90006175. Available from NTIS, PC 
A15/MF A01; OSTI; INIS; GPO Dep. 

In order to assure development of a comprehensive and coordi- 
nated State response to the Nevada draft EA, the State Nuclear 
Waste Project Office (NWPO) performed an extensive review of the 
draft document and its supporting references. Commenis were also 
solicited from other State agencies and from local governments in 
southern Nevada. The results of this overall State effort are con- 
tained in subsequent sections of this document. Because the draft 
EA and the decision process of which it is a part are of major im- 
portance to the state as a whole as well as to individual local 
communities (especially those in southern Nevada), we have at- 
tempted to organize the State response in such a way as to clearly 


reflect areas of commonality without abridging the need for a clear 
delineation of issues of specific concern to local governments and 
individual State agencies. Part | of our response document focuses 
on those issues and topics that are considered to be of major con- 
cern. These comments are relatively general in nature and are 
organized according to subject area—not according to chapter or lo- 
cation in the draft EA. As such, this section represents something 
of an overview of our response to the document. 


12695 (DOE/NV/10461-T41-Vol.2) State of Nevada com- 
ments on the US Department of Energy draft environmental 
assessment for the proposed high-level nuclear waste site at 
Yucca Mountain: Volume 2. Nevada Nuclear Waste Project Of- 
fice, Carson City, NV (USA). Mar 1985. 375p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract FG08- 
85NV10461. Order Number DE90006176. Available from NTIS, PC 
A16/MF A01; OSTI; INIS; GPO Dep. 

A page by page review of the geologic and mineral-resources 
considerations in DOE’s Yucca Mountain EA is included. This 
review does not cover geohydrological or earthquake/faulting con- 
siderations in any detail, as they are being reviewed in detail by 
others. Other, non-geologic errors of fact are also pointed out. It 
appears that the process of evaluation has been done 
backwards—possible sites have been selected for nongeologic 
reasons, then efforts made to make the geologic settings (for ex- 
ample: rock type) appear favorable. Additional, more detailed 
studies need to be made by organizations other than DOE or the 
US Geological Survey to cross-check the accuracy, completeness, 
and conclusions of existing studies. 


12696 (DOE/RL-88-20-Vol.1) Low-Level Burial Grounds 
Dangerous Waste Permit Application: Volume 1. USDOE Rich- 
land Operations Office, WA (USA). 12 Dec 1989. 613p. Sponsored 
by U.S. DOE Nuclear Energy. Order Number DE90005726. Avail- 
able from NTIS, PC A99/MF A01; OSTI; INIS; GPO Dep. 

The single dangerous waste permit identification number issued 
to the Hanford Site by the US Environmental Protection Agency and 
the Washington State Department of Ecology is US Environmental 
Protection Agency/State Identification Number WA 7890008967. 
This identification number encompasses a number of waste man- 
agement units within the Hanford Site. Westinghouse Hanford 
Company is a major contractor to the US Department of Energy- 
Richland Operations Office and serves as co-operator of the 
Low-Level Burial Grounds, the waste management unit addressed 
by this permit application. The Low-Level Burial Grounds Danger- 
ous Waste Permit Application consists of both a Part A and a Part 
B Permit Application. The original Part A, submitted in November 
1985, identified landfills, retrievable storage units, and reserved ar- 
eas. An explanation of subsequent Part A revisions is provided at 
the beginning of the Part A section. Part B consists of 15 chapters 
addressing the organization and content of the Part B checklist 
prepared by the Washington State Department of Ecology. 


12697 (DOE/RL-88-20-Vol.2) Low-Level Burial Grounds 
Dangerous Waste Permit Application: Volume 2. USDOE Rich- 
land Operations Office, WA (USA). 12 Dec 1989. 331p. Sponsored 
by U.S. DOE Nuclear Energy. Order Number DE90005727. Avail- 
able from NTIS, PC A15/MF A01; OSTI; INIS. 

The single dangerous waste permit identification number issued 
to the Hanford Site by the US Environmental Protection Agency 
and the Washington State Department of Ecology is US Environ- 
mental Protection Agency/State Identification Number WA 
7890008967. This identification number encompasses a number of 
waste management units within the Hanford Site. Westinghouse 
Hanford Company is a major contractor to the US Department of 
Energy-Richland Operations Office and serves as co-operator of 
the Low-Level Burial Grounds, the waste management unit ad- 
dressed by this permit application. The Low-Level Burial Grounds 
Dangerous Waste Permit Application consists of both a Part A and 
a Part B Permit Application. The original Part A, submitted in 
November 1985, identified landfills, retrievable storage units, and 
reserved areas. An explanation of subsequent Part A revisions is 
provided at the beginning of the Part A section. The Part B section 
consists of 15 chapters addressing the organization and content of 
the Part B checklist prepared by the Washington State Department 
of Ecology. Volumes 2, 3 and 4 are composed of detailed maps. 
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12698 (DOE/RL-88-20-Vol.3) Low-Level Burial Grounds 
Dangerous Waste Permit Application: Volume 3. USDOE Rich- 
land Operations Office, WA (USA). 12 Dec 1989. 390p. Sponsored 
by U.S. DOE Nuclear Energy. Order Number DE90005728. Avail- 
able from NTIS, PC A17/MF A01; OSTI; INIS. 

The single dangerous waste permit identification number issued 
to the Hanford Site by the US Environmental Protection Agency 
and the Washington State Department of Ecology is US Environ- 
mental Protection Agency/State Identification Number WA 
7890008967. This identification number encompasses a number of 
waste management units within the Hanford Site. Westinghouse 
Hanford Company is a major contractor to the US Department of 
Energy-Richland Operations Office and serves as co-operator of 
the Low-Level Burial Grounds, the waste management unit ad- 
dressed by this permit application. The Low-Level Burial Grounds 
Dangerous Waste Permit Application consists of both a Part A and 
a Part B Permit Application. The original Part A, submitted in 
November 1985, identified landfills, retrievable storage units, and 
reserved areas. An explanation of subsequent Part A revisions is 
provided at the beginning of the Part A section. The Part B con- 
sists of 15 chapters addressing the organization and content of the 
Part B checklist prepared by the Washington State Department of 
Ecology. Volumes 2, 3, and 4 contain maps. 


12699 (DOE/RL-88-20-Vol.4) Low-Level Burial Grounds 
Dangerous Waste Permit Application: Volume 4. USDOE Rich- 
land Operations Office, WA (USA). 12 Dec 1989. 354p. Sponsored 
by U.S. DOE Nuclear Energy. Order Number DE90005729. Avail- 
able from NTIS, PC A16/MF A01; OSTI; INIS. 

The single dangerous waste permit identification number issued 
to the Hanford Site by the US Environmental Protection Agency 
and the Washington State Department of Ecology is US Environ- 
mental Protection Agency/State Identification Number WA 
7890008967. This identification number encompasses a number of 
waste management units within the the Hanford Site. Westing- 
house Hanford Company is a major contractor to the US 
Department of Energy-Richiand Operations Office and services as 
co-operator of the Low-Level Burial Grounds, the waste manage- 
ment unit addressed by this permit application. The Low-Level 
Burial Grounds Dangerous Waste Permit Application consists of 
both a Part A and a Part B Permit Application. The original Part A, 
submitted in November 1985, identified landfills, retrievable storage 
units, and reserved areas. An explanation of subsequent Part A re- 
visions is provided at the beginning of the Part A section. The Part 
B consists of 15 chapters addressing the organization and content 
of the Part B checklist prepared by the Washington State Depart- 
ment of Ecology. Volumes 2, 3, and 4 contain maps. 


12700 (DOE/RL-88-20-Vol.5) Low-Level Burial Grounds 
Dangerous Waste Permit Application: Volume 5. USDOE Rich- 
land Operations Office, WA (USA). 29 Dec 1989. 289p. Sponsored 
by U.S. DOE Nuclear Energy. Order Number DE90005730. Avail- 
able from NTIS, PC A13/MF A01; OSTI; INIS; GPO Dep. 

The single dangerous waste permit identification number issued 
to the Hanford Site by the US Environmental Protection Agency 
and the Washington State Department of Ecology is US Environ- 
mental Protection Agency/State Identification Number WA 
7890008967. This identification number encompasses a number of 
waste management units within the Hanford Site. Westinghouse 
Hanford Company is a major contractor to the US Department of 
Energy-Richland Operations Office and serves as co-operator of 
the Low-Level Burial Grounds, the waste management unit ad- 
dressed by this permit application. The Low-Level Burial Grounds 
Dangerous Waste Permit Application consists of both a Part A and 
a Part B Permit Application. The original Part A, submitted in 
November 1985, identified landfills, retrievable storage units, and 
reserved areas. An explanation of subsequent Part A revisions is 
provided at the beginning of the Part A section. The Part B con- 
sists of 15 chapters addressing the organization and content of the 
Part B checklist prepared by the Washington State Department of 
Ecology. 


12701 


(DOE/RL-89-30) Spent fuel storage requirements 
1989-2020. USDOE Richland Operations Office, WA (USA). Oct 
1989. 112p. Sponsored by U.S. DOE Radioactive Waste Man- 


agement. DOE Contract AC06-76RL01830. Order Number 
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DE90005689. Available from NTIS, PC AO6/MF A01; OSTI; INIS; 
GPO Dep. 

Historical inventories of spent fuel are combined with Department 
of Energy (DOE) projections of future discharges from commercial 
nuclear reactors in the US to provide estimates of spent fuel stor- 
age requirements over the next 32 years, through the year 2020. 
The needs for storage capacity beyond that presently available in 
the pools are estimated. These estimates incorporate the maximum 
capacities within current and planned in-pool storage facilities and 
any planned transshipments of fuel to other reactors or facilities. 
Historical data through December 1988 are derived from the 1989 
Form RW-859 data survey of nuclear utilities. Projected discharges 
through the end of reactor life are based on DOE estimates of fu- 
ture nuclear capacity, generation, and spent fuel discharges. 14 
refs., 3 figs., 28 tabs. 


12702 (DOE/RW-0006-Rev.5) Integrated Data Base for 
1989: Spent fuel and radioactive waste Inventories, projec 
tions, and characteristics: Revision 5. Oak Ridge National Lab., 
TN (USA). Nov 1989. 288p. Sponsored by U.S. DOE Defense Pro- 
grams; U.S. DOE Nuclear Energy; U.S. DOE Radioactive Waste 
Management. DOE Contract AC05-840R21400. Available from 
OSTI; INIS. 

The Integrated Data Base (IDB) Program has compiled current 
data on inventories and characteristics of commercial spent fuel 
and both commercial and US government-owned radioactive 
wastes through December 31, 1988. These data are based on the 
most reliable information available from government sources, the 
open literature, technical reports, and direct contacts. The current 
projections of future waste and spent fuel to be generated through 
the year 2020 and characteristics of these materials are also pre- 
sented. The information forecasted is consistent with the latest US 
Department of Energy/Energy Information Administration (DOE/ 
EIA) projections of US commercial nuclear power growth and the 
expected defense-related and private industrial and institutional (I/I) 
activities. The radioactive materials considered, on a chapter-by- 
chapter basis, are spent fuel, high-level waste, transuranic waste, 
low-level waste, commercial uranium mill tailings, remedial action 
waste, commercial reactor and fuel cycle facility decommissioning 
waste, and mixed (hazardous and radioactive) low-level waste. For 
most of these categories, current and projected inventories are 
given through the year 2020, and the radioactivity and thermal 
power are calculated based on reported or estimated isotopic com- 
positions. In addition, characteristics and current inventories are 
reported for miscellaneous, highly radioactive materials that may 


require geologic disposal. 45 figs., 119 tabs. 


12703 (DOE-RW-88.049) Radioactivity partitioning In incin- 
erators for miscellaneous low-level wastes. Kyle, S. 
(Manchester Univ. (UK)); Bellinger, E. Department of the Environ- 
ment, London (UK). Mar 1988. 79p. Contract PECD-7/9/426. Order 
Number DE90616490. Available from NTIS (US Sales Only), PC 
AO5/MF A01 - OSTI; INIS. 

Her Majesty's Inspectorate of Pollution (HMIP) authorises the 
use of hospital, university and Local Authority incinerators for the 
disposal! of solid radioactive wastes. At present these authorisa- 
tions are calculated on "worst case” assumptions, this report aims 
to review the experimental data on radioactivity partitioning in these 
incinerators, in order to improve the accuracy of HMIP predictions. 
The types of radionuclides used in medicine were presented and it 
is noted there is no literature on the composition of university 
waste. The different types of incinerators are detailed, with dia- 
grams. Major differences in design are apparent, particularly the 
offgas cleaning equipment in nuclear incinerators which hinders 
comparisons with institutional incinerators. A comprehensive litera- 
ture review revealed 17 references on institutional radioactive 
waste incineration, 11 of these contained data sets. The partition- 
ing experiments were described and show a wide range of 
methodology from incinerating guinea pigs to filter papers. In gen- 
eral, only ash composition data were presented, with no details of 
emissions or plating out in the incinerator. Thus the data sets were 
incomplete, often with a poor degree of accuracy. The data sets 
contained information on 40 elements; those were compared and 
general trends were apparent such as the absence of H-3, C-14 
and 1-125 in the ash in contrast to the high retention of Sc-46. 





Large differences between data sets were noted for P-32, Sr-85 
and Sn-113 and within one experiment for S-35. (author). 


12704 (EPRI-NP-6032) An independent spent-fuel storage 
installation at Surry Station: Design and lon. McKay, 
H.S. (Virginia Power Co., Richmond, VA (USA)); Wakeman, B.H.; 
Pickworth, J.M.; Routh, S.D.; Hopkins, W.C. Electric Power Re- 
search Inst., Palo Alto, CA (USA); Virginia Power Co., Richmond, 
VA (USA); Bechtel Power Corp., Gaithersburg, MD (USA). ¢ Jul 
1989. 105p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-76RL01830. (PNL-6843). Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 

Design and licensing of the Surry Power Station Independent 
Spent Fuel Storage Installation (ISFSI) was initiated in 1982 by Vir- 
ginia Power as part of a comprehensive strategy to increase spent 
fuel storage capacity at the Station. Designed to use large, metal 
dry storage casks, the Surry ISFSI will accommodate 84 such 
casks with a total storage capacity of 811 MTU of spent PWR fuel 
assemblies. 16 refs., 33 figs., 16 tabs. 


12705 (ES/ESH-8/V4) Portsmouth Gaseous Diffusion Plant 
site environmental report for 1988. Aaron, M.R. (ed.); Rogers, 
J.G.; Grant, R.L.; Wiehle, W.E.; Valentine, B.L.; Acox, T.A.; 
Goslow, G.A.; Bracknell, A.K.; Homerosky, F. Jr.; Timmons, G.A. 
Martin Marietta Energy Systems, Inc., Oak Ridge, TN (USA); 
Portsmouth Gaseous Diffusion Plant, OH (USA). May 1989. 213p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
760R00001. Order Number DE90005700. Available from NTIS, PC 
A10/MF A01 - OSTI; GPO Dep. 

The objectives of this report are to report 1988 monitoring data 
for the installation and its environs that may have been affected by 
operations on the plant site; provide reasonably detailed informa- 
tion about the plant site and plant operations; provide detailed 
information on input and assumptions used in all calculations; pro- 
vide trend analyses, where appropriate, to indicate increases and 
decreases in environmental impact; and provide general informa- 
tion on plant quality assurance. 14 refs. 


12706 (INIS-mf-11561) Elaboration and experimental study 
of the Borosilicate glass GP 98/12 for the vitrification of the 
radioactive wastes of KfKarisruhe Centre (R.F.A.). Ghezal, A. 
Haut Commissariat a la Recherche, Algiers (Algeria). Centre 
d’Etudes Nucleaires et Solaires. Sep 1987. 133p. (In French). Or- 
der Number DE90616481. Available from NTIS (US Sales Only), 
PC A07/MF A011 - OSTI; INIS. 

The transformation into a vitrified block of highly radioactive liq- 
uid wastes is actually the best solution for the storage in long run. 
In West Germany, the research institute in the field of nuclear en- 
ergy (KfK) has been oriented in this way by developing industrial 
processes of vitrification and by following studies on the behaviour 
of the final products. For the fission products, the chosen glasses 
present good stability characteristics and are used as a first barrier 
during confinement. Our work, which is part of the research pro- 
gram on radioactive waste vitrification, consists of preparing 
borosilicate glass GP 98/12 and studying physical and chemical 
characteristics. We have also contributed to the development and 
the realization of glass blocks sampling system prepared at pilot 
scale. 


12707 


(JAERI-M—89-110) Studies of glass waste form per- 
formance at Japan Atomic Energy Research Institute. Banba, 
Tsunetaka (Japan Atomic Energy Research inst., Tokai, Ibaraki 


(Japan). Tokai Research Establishment); Kamizono, Hiroshi; 
Nakayama, Shinichi; Tashiro, Shingo. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Aug 1989. 21p. Order Number 
DE90741477. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

The recent studies of glass waste form performance at Japan 
Atomic Energy Research Institute can be classified into the follow- 
ing three categories; (1) Study on the volatilization of radionuclides 
from the waste glass, which is necessary to estimate the safety in 
relation to operation of a storage facility. (2) Study on the radiation 
(alpha-radiation) effects which have relation to the long-term stabil- 
ity of the waste glass. (8) Study on the leaching behavior of 
actinides under the repository conditions, which is necessary to 
predict the long-term release rate of radionuclides from the waste 
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glass. In the present report, the recent results corresponding to the 
above categories are described. (author). 


12708 (LA-UR-89-4215) Wireline sidewall coring. Hawkins, 
W.L. (Los Alamos National Lab., NM (USA)); Mathews, M.A.; 
Thompson, P.H.; Jenkins, K. Los Alamos National Lab., NM (USA). 
1989. 11p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-36. (CONF-891057-4: 3. international sym- 
posium on borehole geophysics, Las Vegas, NV (USA), 2-5 Oct 
1989). Order Number DE90004862. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

In April 1989, Schlumberger Well Services, under contract to 
Fenix and Scisson of Nevada, Inc., ran a wireline sidewall coring 
machine in exploratory hole Ue4t at the Nevada Test Site for the 
Los Alamos National Laboratory. The sampling project goals were 
to recover material for geologic characterization and to determine 
the effectiveness of the tool for sampling various volcanic litholo- 
gies. If a wireline tool is found to be effective, fewer expensive 
continuously-cored holes will be needed. The Schiumberger Side- 
wall Coredriller has a maximum diameter of 5.25 inches and, with 
the gamma-ray unit included for stratigraphic correlation, is approx- 
imately 40 feet long. It weighs 850 pounds. All the downhole 
mechanical systems are hydraulic including the anchor shoe, the 
coring motor, the pressure on the bit and the core extraction sys- 
tem. Sonde functions are monitored and controlled at the surface. 
The tool is designed to run in fluid with the waterways in the dia- 
mond but creating circulation to keep the bit face clean. Up to 20 
cores, measuring 0.91 inches in diameter by 2 inches long, can be 
recovered with each each. These cores are separated in the split- 
sleeve catcher tube by discs automatically inserted following each 
coring. 1 ref., 4 figs., 1 tab. 


12709 (LBL-26934) Waste package performance in unsatu- 
rated rock. Pigford, T.H.; Lee, W.W.-L. Lawrence Berkeley Lab., 
CA (USA). Mar 1989. 13p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC03-76SF00098. (CONF- 
890928-20: Nuclear waste isolation in the unsaturated zone: 
FOCUS ’89, Las Vegas, NV (USA), 18-21 Sep 1989). Order Num- 
ber DE90006094. Available from NTIS, PC A03/MF A01; OSTI; 
INIS. 

The unsaturated rock and near-atmospheric pressure of the po- 
tential nuclear waste repository at Yucca Mountain present new 
problems of predicting waste package performance. In this paper 
we present some illustrations of predictions of waste package per- 
formance and discuss important data needs. 11 refs., 9 figs., 1 tab. 


12710 (LBL-27400) Analytical methods for predicting con- 
taminant transport. Pigford, T.H. Lawrence Berkeley Lab., CA 
(USA). Sep 1989. 11p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC03-76SF00098. (CONF-891008-3: 
International symposium on safety assessment of radioactive waste 
repositories, Paris (France), 9-12 Oct 1989). Order Number 
DES0006104. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

This paper summarizes some of the previous and recent work at 
the University of California on analytical solutions for predicting 
contaminate transport in porous and fractured geologic media. Em- 
phasis is given here to the theories for predicting near-field 
transport, needed to derive the time-dependent source term for pre- 
dicting far-field transport and overall repository performance. New 
theories summarized include solubility-limited release rate with flow 
backfill in rock, near-field transport of radioactive decay chains, in- 
teractive transport of colloid and solute, transport of carbon-14 as 
carbon dioxide in unsaturated rock, and flow of gases out of and a 
waste container through cracks and penetrations. 28 refs., 4 figs. 


12711 (LBL-28048) Modeling of coupled geochemical and 
transport processes: An overview. Carnahan, C.L. Lawrence 
Berkeley Lab., CA (USA). Oct 1989. 11p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00098. (CONF- 
891008-2: Intemational symposium on safety assessment of 
radioactive waste repositories, Paris (France), 9-12 Oct 1989). Or- 
der Number DE90006088. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

Early coupled models associated with fluid flow and solute trans- 
port have been limited by assumed conditions of constant 
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temperature, fully saturated fluid flow, and constant pore fluid ve- 
locity. Developments including coupling of chemical reactions to 
variable fields of temperature and fluid flow have generated new 
requirements for experimental data. As the capabilities of 

models expand, needs are created for experimental data to be 
used for both input and validation. 25 refs. 


12712 (NEI-SE-46) Management and ultimate storage of 
wastes from nuclear power generation: Evaluation of R and D 
program 86. Compilation and SKB’s annotations. Swedish Nu- 
clear Fuel and Waste Management Co., Stockholm (Sweden). Sep 
1989. 87p. (in Swedish). Order Number DE90616491. Available 
from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

SKB = Swedish Fuel and Waste Management Co. 

The annotation on R and D prorgam 86 parts |-li have been 
brought together in the present report part |, together with some 
general viewpoints, and been classified according to subject. Part 
ll of the present report comprises viewpoints of 'Research Program 
1987-1992’ and part Ill of 'Alternative methods of ultimate storage’. 
Swedish and French viewpoints are presented in Swedish, the re- 
maining foreign material in English. The comments are grouped in 
subject catergories. (O.S.). 


12713 (NEI-SE-47) Management and ultimate storage of 
wastes from nuclear power production: Underground 
hardrock laboratory. Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). Sep 1989. 57p. (In Swedish). 
Order Number DE90616492. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

The aim of the laboratory is to facilitate research and develop- 
ment in a realistic and undisturbed rock environment down to the 
depths planned for the future ultimate radioactive waste storage. 
The main R and D goals are: - Testing of quality and usefulness of 
different methods to characterize the bed-rock with respect to con- 
ditions of importance for an ultimate storage. - Further development 
and demonstration of methods to adapt projecting and building to 
the local properties of the rock. - Production of data of importance 
for the storage safety and for the confidence in the safety analysis 
quality. The building of the laboratory is planned to start in summer 
1990 and will be finished at the beginning of 1994. (O.S.). 


12714 (NEI-SE-48) Management and ultimate storage of 
wastes from nuclear power production. Program for research, 
development and remaining measures: Section Ii, Program 
1990-1995. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Sep 1989. 130p. (in Swedish). Order Num- 
ber DE90616493. Available from NTIS (US Sales Only), PC 
A07/MF A01 - OSTI; INIS. 

The report presents the planned R and D activities for the nect 
six years. Waste storage location, safety analyses, technological 
barriers, chemical conditions and rock properties are included. The 
activities within the large projects. Stripa Hard rock laboratory and 
natural analogies are described and also plans for bio-sphere stud- 
ies and international cooperation. (35 illustrations, 5 tables, 261 
references). 


12715 (NEI-SE-49) Management and ultimate storage of 
waste from nuclear power production. Program for research, 
development and remaining measures: Section |, general. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Sep 1989. 52p. (In Swedish). Order Number 
DE90616494. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

The R and D Program 89 regards mainly utlimate storage of 
spent fuels and nuclear power plant dismantling. This section 
presents the bases of waste handling and the types of wastes aris- 
ing form the Swedish nuclear power program. The necessesary 
measures to handle and ultimately store various forms of waste 
are also shown. A summary of planned research and development 
for the period 1990-1995 and account of measures for plant dis- 
mantiement concludes section |. (10 figs., 4 tabs., 30 refs.) (O.S.). 


12716 (NSS/R-151) Modelling the behaviour of organic 
degradation products. Cross, J.E. (UKAEA Harwell Lab. (UK). 
Chemistry Div.); Ewart, F.T.; Greenfield, B.F. United Kingdom 
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Nirex Ltd., Harwell (UK). Mar 1989. 9p. (CONF-881066-: 12. inter- 
national symposium on the scientific basis for nuclear waste 
management, Berlin (Germany, F.R.), 10-13 Oct 1988). Order 
Number DE90616495. Available from NTIS (US Sales Only), PC 
A02/MF A011 - OSTI; INIS. 

Results are presented from recent studies at Harwell which show 
that the degradation products which are formed when certain or- 
ganic waste materials are exposed to the alkaline conditions typical 
of a cementitious environment, can enhance the solubility of pluto- 
nium, even at pH values as high as 12, by significant factors. 
Characterisation of the degradation products has been undertaken 
but the solubility enhancement does not appear to be related to the 
concentration of any of the major organic species that have been 
identified in the solutions. While it has not been possible to identify 
by analysis the organic ligand responsible for the increased solubil- 
ity of plutonium, the behaviour of D-Saccharic acid does approach 
the behaviour of the degradation products. The PHREEQE code 
has been used to simulate the solubility of plutonium in the pres- 
ence of D-Saccharic acid and other model degradation products, in 
order to explain the solubility enhancement. The extrapolation of 
the experimental conditions to the repository is the major objective, 
but in this work the ability of a model to predict the behaviour of 
plutonium over a range of experimental conditions has been 
tested. (author). 


12717 (NUREG—1388) Environmental monitoring of low- 
level radioactive waste disposal facility. Shum, E.Y.; Starmer, 
R.J.; Young, M.H. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Low-Level Waste Management and Decommis- 
sioning. Dec 1989. 9p. Sponsored by Nuclear Regulatory 
Commission. Available from NTIS, PC A03/MF A01 - GPO; OSTI; 
INIS. 

This branch technical position (BTP) paper on the environmental 
monitoring program for a low-level radioactive waste disposal facil- 
ity provides general guidance on what is required by Section 61.53 
of Title 10 of the Code of Federal Regulations (10 CFR) of appli- 
cants submitting a license application for such a facility. In general, 
the environmental monitoring program consists of three phases: 
preoperational, operational, and postoperational. Each phase of the 
monitoring program should be designed to fulfill the specific objec- 
tives defined in the BTP paper. During the preoperational phase, 
the objectives of the program are to provide site characterization 
information, to demonstrate site suitability and acceptability, to ob- 
tain background or baseline information, and to provide a record 
for public information. During the operational phase, the emphasis 
on measurement shifts. Monitoring data are obtained to provide 
early warning of releases and to document compliance with regula- 
tions, the dose limits of 10 CFR Part 61, or applicable standards of 
the US Environmental Protection Agency. Data are also used to 
update important pathway parameters to improve predictions of site 
performance and to provide a record of performance for public in- 
formation. The postoperational environmental monitoring program 
emphasizes measurements to demonstrate compliance with the 
site-closure requirements and continued compliance with the per- 
formance objective in regard to the release of radionuclides to the 
environment. The data are used to support evaluation of long-term 
effects on the general public and for public information. Guidance is 
also provided in the BTP paper on the choice of which constituents 
to measure, setting action levels, relating measurements to appro- 
priate actions in a corrective action plan, and quality assurance. 


12718 | (NUREG/CR-5453-Vol.1) Background information for 
the development of a low-level waste performance assessment 
methodology: Identification of potential exposure pathways. 
Shipers, L.R. (Sandia National Labs., Albuquerque, NM (USA)). 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Low-Level Waste Management and Decommissioning; Sandia Na- 
tional Labs., Albuquerque, NM (USA). Dec 1989. 25p. Sponsored 
by Nuclear Regulatory Commission. DOE Contract AC04- 
76DP00789. (SAND—89-2509-Vol.1). Available from NTIS, PC 
A03/MF A01 - GPO; OSTI; INIS. 

This document identifies and describes the potential postclosure 
pathways of radionuclide release, migration, and exposure from 
low-level radioactive waste disposal facilities. Each pathway identi- 
fied is composed of a combination of migration pathways (air, 





surface water, ground water, food chain) and exposure pathways 
(direct gamma, inhalation, ingestion, surface contact). The pathway 
identification is based on a review and evaluation of existing infor- 
mation, and not all pathways presented in the document would 
necessarily be of importance at a given low-level waste disposal 
site. This document presents pathways associated with undisturbed 
(ground water, gas generation), naturally disturbed (erosion, bath- 
tubbing, earth creep, frost heave, plant and animal intruder), and 
inadvertent intruder (construction, agriculture) scenarios of a low- 
level waste disposal facility. 20 refs., 1 fig. 


12719 (NUREG/CR-5453-Vol.2) Background information for 
the development of a low-level waste pertormance assessment 
methodology: Volume 2, Assessment of relative significance 
of migration and exposure pathways. Shipers, L.R. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)); Harlan, C.P. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Low-Level 
Waste Management and Decommissioning; Sandia National Labs.., 
Albuquerque, NM (USA). Dec 1989. 54p. nsored Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (SAND— 
89-2509-Vol.2). Available from NTIS, PC AO4/MF A01 - GPO; 
OSTI; INIS. 

An assessment of the relative significance of pathways for the 
migration and exposure of radionuclides from a low-level waste dis- 
posal facility to man is described in this document. Initiating events 
and circumstances associated with the undisturbed, naturally dis- 
turbed performance of low-level waste facilities are considered 
during the ranking procedure of potential migration and exposure 
pathways. 16 refs., 2 figs., 14 tabs. 


12720 (NUREG/CR-5453-Vol.3) Background information for 
the development of a low-level waste performance assessment 
methodology: Selection and integration of models: Volume 3. 
Kozak, M.W. (Sandia National Labs., Albuquerque, NM (USA)); 
Harlan, C.P.; Chu, M.S.Y.; O’Neal, B.L.; Updegraff, C.D.; Mattingly, 
P.A. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Low-Level Waste Management and Decommissioning; Sandia 
National Labs., Albuquerque, NM (USA); GRAM, Inc., Albuquerque, 
NM (USA); Science Applications International Corp., Albuquerque, 
NM (USA). Dec 1989. 97p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC04-76DP00789. (SAND—89-2509- 
Vol.3). Available from NTIS, PC AOS/MF A01 - GPO; OSTI; INIS. 
This document describes the identification, evaluation, and selec- 
tion of models required to assess the effects of radionuclide 
releases from low-level waste facilities. The document also demon- 
strates how these models can be integrated into a performance 
assessment methodology for use by the NRC in evaluating license 
applications for disposal of low-level waste. 85 refs., 9 figs., 8 tabs. 


12721 (NUREG/CR-5453-Vol.4) Background information for 
the development of a low-level waste performance assessment 
methodology: Identification and recommendation of computer 
codes. Kozak, M.W. (Sandia National Labs., Albuquerque, NM 
(USA)); Chu, M.S.Y.; Harlan, C.P.; Mattingly, P.A. Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Low-Level Waste 
Management and Decommissioning; Science Applications Interna- 
tional Corp., Albuquerque, NM (USA); Sandia National Labs., 
Albuquerque, NM (USA). Dec 1989. 69p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (SAND— 
89-2509-Vol.4). Available from NTIS, PC AO5/MF A01 - GPO; 
OSTI; INIS. 

This document identifies computer codes that can be used to im- 
plement a performance assessment methodology for low-level 
waste disposal. Existing computer codes in the following areas are 
reviewed and assessed: water budget, container degradation and 
leaching, ground-water flow and transport, surface-water transport, 
air transport, food-chain transport, and dosimetry. 70 refs., 2 figs., 
3 tabs. 


12722 (ORNL-6537) ORNL long-range environmental and 
waste management plan: Detailed m plan. Baldwin, 
J.S.; Bates, L.D.; Brown, C.H.; Easterday, C.A.; Hill, L.G.; 
Kendrick, C.M.; McNeese, L.E.; Myrick, T.E.; Payne, T.L.; Pepper, 
C.E. Oak Ridge National Lab., TN (USA). Sep 1989. 352p. 


Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
840R21400. Order Number DE90005021. Available from NTIS, PC 
A16/MF A01; OSTI; INIS; GPO Dep. 

This report, the ORNL Long-Range Environmental and Waste 
Management Plan, is the annual update in a series begun in fiscal 
year 1985. Its primary purpose is to provide a thorough and sys- 
tematic planning document to reflect the continuing process of site 
assessment, strategy development, and planning for the current 
and long-term control of environmental issues, waste management 
practices, and remedial action requirements. The document also 
provides an estimate of the resources required to implement the 
current plan. This document is not intended to be a budget docu- 
ment; it is, however, intended to provide guidance to both Martin 
Marietta Energy Systems, Inc., and the US Department of Energy 
(DOE) management as to the near order of magnitude of the 
resources (primarily funding requirements) and the time frame re- 
quired to execute the strategy in the present revision of the plan. 
As with any document of this nature, the near-term (one to three 
years) part of the plan is a pragmatic assessment of the current 
program and ongoing capital projects and reflects the efforts per- 
ceived to be necessary to comply with all current state and federal 
regulations and DOE orders. It also should be in general agree- 
ment with current budget (funding) requests and obligations for 
these immediate years. 55 figs., 72 tabs. 


12723 (ORNL/FTR-3511) [Assay and quality assurance 
measures employed for radioactive waste management]: For- 
eign trip report, November 11, 1989-December 3, 1989. 
Schultz, F.J. Oak Ridge National Lab., TN (USA). 12 Dec 1989. 
16p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO5-840R21400. Order Number DE90004761. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The Chemical Technology Institute facilities at the Nuclear Re- 
search Center, Kernforschungsanliage, Julich GmbH were visited. 
Discussions of waste assay techniques, waste characterization and 
certification requirements, and quality assurance methods were re- 
viewed and discussed. Waste repository requirements for both 
low-level and high-level wastes were discussed. Demonstrations of 
gamma and neutron assay instruments and waste drum sample 
collection systems were conducted. The head of the KFA Chemical 
Technology Institute relayed to the traveler that a cooperative pro- 
gram centered on hazardous and nuclear wastes disposal should 
be established. Extended exchanges (of four weeks) involving sci- 
entists working at laboratory facilities should be emphasized. The 
traveler also toured the low-level waste drum storage area. The 
traveler attended the conference on Nondestructive Assay of Ra- 
dioactive Waste. He presented a paper entitled “Nondestructive 
Assay and Nondestructive Examination of Remote-Handied 
Transuranic Waste at the ORNL Waste Handling and Packaging 
Plant” and was one of six panel participants who led discussions 
on topics of concern which had been developed during the Confer- 
ence. 


12724 (ORNL/M-989) Letter report on completion of waste 
characterization data model. Craig, R.B. Oak Ridge National 
Lab., TN (USA). Hazwrap Support Contractor Office. 28 Sep 1989. 
11p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC05-840R21400. Order Number DE90004252. Available from 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

This letter report documents the completion of the Oak Ridge 
Operations (ORO) milestone, CT/1.2.2-8901, “Complete Waste 
Characterization Data Model,” and provides information on the ac- 
tivities performed during FY 1989 to expand the data model to 
meet Department of Energy (DOE) Defense Programs waste man- 
agement reporting needs. 


12725 (ORNL/TM-10836) Pllot-scale demonstration of pro- 
cess wastewater decontamination using chabazite zeolites. 
Robinson, S.M.; Parrott, J.R. Jr. Oak Ridge National Lab., TN 
(USA). Dec 1989. 70p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC05-840R21400. Order Number DE90005024. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
Improved precipitation and ion-exchange methods are being de- 
veloped to decontaminate Oak Ridge National Laboratory (ORNL) 
process wastewaters containing small amounts of Sr and '°’Cs 
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while minimizing waste generation. A wide range of potential pro- 
cesses have been tested in laboratory-scale scouting tests. Based 
on the data from these scouting tests, several alternative flow- 
sheets have been developed for long-term upgrade of the facility. 
The primary objective of these proposed flowsheets is to minimize 
secondary waste generation, particularly liquid wastes, and produce 
a nonhazardous waste form that can be safely stored with mini- 
mum surveillance. The most promising process consists of passing 
wastewater through a series of columns containing chabazite zeo- 
lite, an inorganic ion-exchange material, to remove both cesium 
and strontium. The flowsheet has the advantage of being a simple, 
reliable process that produces one type of solid waste. The feasi- 
bility of this process has been demonstrated using pilot-scale 
equipment at the Process Waste Treatment Plant (PWTP). A single 
near-full-scale column has also been tested at the PWTP for ce- 
sium removal. This report summarizes the results of both chabazite 
tests performed at the PWTP in 1987. 16 refs., 12 figs., 3 tabs. 


12726 (ORNL/TM-—11433) Oak Ridge National Laboratory 
Waste Management Pian for ent of Energy Order 
5820.2A. Baldwin, J.S. (Oak Ridge National Lab., TN (USA)); 
Sease, J.D.; Jones, D.L. Oak Ridge National Lab., TN (USA); 
Ebasco Services, Inc., Oak Ridge, TN (USA). Dec 1989. 255p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO05- 
840R21400. Order Number DE90004477. Available from NTIS, PC 
A13/MF A01 - OSTI; GPO Dep. 

The objective of the ORNL Waste Management Plan is to com- 
pile and consolidate, on an annual basis, information concerning 
how the ORNL Waste Management Program is conducted; which 
waste management facilities are being used to manage wastes; 
what forces are acting to change current waste management sys- 
tems; what activities are planned for the forthcoming fiscal year 
(FY); and how all of the activities are documented. 


12727 (PB—90-106089/XAB) Health assessment for Kerr- 
McGee, County, West Chicago, Illinois, Region 5. 
CERCLIS Nos. ILD980823991, ILD980824031, ILD980824015, 
and 1LD980824007. Preliminary report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 13 Jan 1989. 
10p. Available from NTIS, PC A02/MF A01. 

The Kerr-McGee site is listed on the National Priorities List. The 
primary activity at this site was the processing of ores containing 
thorium, radium, uranium, rare earths, and heavy metals such as 
lead. Waste materials from these operations were dispersed to 
numerous areas within the City of West Chicago. The radiation ex- 
posure rates previously measured at these sites ranged from 100 
to 1,600 microR/h. Ground-water analysis for Th-232 reported a 
range of 0.01-0.03 pCi/g and for Ra-226, 0.25-0.40 pCi/g. No spe- 
cific surface-water measurements were performed at this location. 
Ground-water analysis for radioactive content were 13-17 pCi/l 
gross alpha, 23 pCi/l Th-232 and 7.6 pCi/I Ra-226. Surface water 
measurements for this site were reported to be below EPA Primary 
Drinking Water Regulations. Soil-sample concentrations of selected 
heavy metals were determined to be Pb ranging from 580-1200 
ppm, Cu from <1-160 ppm, Zn from 49-310 ppm, Ba (1500 ppm) 
and Cr (3200 ppm). Based on the available information, the site is 
considered to be of public health concern because of the risk to 
human health caused by the likelihood of exposure to hazardous 
substances via inhalation of radon and thoron gases as well as the 
ingestion of Pb-contaminated ground water and soils. 


12728 (PB-90-111311/XAB) Health assessment for United 
Nuclear Corporation Churchrock NPL (National Priorities List) 
Site, McKinley County, New Mexico, Region 6. CERCLIS No. 
NMD030443303. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 21 Nov 1988. 14p. Available 
from NTIS, PC AO3/MF A01. 

The United Nuclear Corporation Churchrock National Priorities 
List site is located about 15 miles northeast of Gallup, in McKinley 
County, New Mexico. The site consists of a uranium mill and the 
tailings disposal area. No persons live on site. To date, only ground 
water and, to some extent, surface water and air have been inves- 
tigated. The ground water was found to be contaminated with 
heavy metals and radioisotopes. The site is of potential public 
health concern because of the risk to human health resulting from 
possible exposure to metals and radioisotopes that may occur via 
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ingestion, inhalation, and dermal absorption of contaminated 
ground water and surface water. 


12729 (PB-90-111337/XAB) Health assessment tor Homes- 
take Mining Company, Grants, Valencia County, New Mexico, 
Region 6. CERCLIS No. NMD007860935. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 12 Aug 1988. 8p. Available from NTIS, PC A02/MF A01. 

The Homestake Mining Company site is listed on the National 
Priorities List. The active site is a uranium mill and related facilities, 
which uses an alkaline leach/caustic precipitation process to re- 
cover uranium. Off-site soil contamination in occupied areas has 
been removed. Currently, other off-site contaminated areas are 
being cleaned up. The extent of contamination on-site was not re- 
ported. Off-site contamination consists of radon, thorium-230, 
lead-210, radium-226, and uranium-238 in air; and sulfate, sodium, 
selenium, molybdenum and uranium-238 in well water. In addition, 
the average radon value measured indoors was 3.24 pCi/L. The 
site is considered to be of potential public health concern due to 
the risk to human health caused by the possibility of exposure to 
hazardous substances via air. 


12730 (PB-90-114687/XAB) Superfund Record of Decision 
(EPA Region 2): Montclair/West Orange, Radium, NJ. (First Re- 
medial Action), June 1989. Environmental Protection Agency, 
Washington, DC (USA). Office of Emergency and Remedial Re- 
sponse. 30 Jun 1989. 101p. (EPA/ROD/R—02-89/080). Available 
from NTIS, PC AO6/MF A01. 

Portions of this document are not fully legible. 

The Montclair/West Orange Radium site is in the towns of Mont- 
clair and West Orange in Essex County, New Jersey. The soil at 
the site is contaminated with radioactive-waste materials suspected 
to have originated from radium processing or utilization facilities lo- 
cated nearby during the early 1900s. Temporary radon ventilation 
systems and gamma-radiation shielding have been installed and 
maintained by EPA and the State to reduce indoor exposures. The 
primary contaminant of concern affecting the soil and structures is 
radium 226 which decays to radon gas. The selected remedial ac- 
tion for the site includes excavation of approximately 41,000 cu yd 
of highly contaminated soil and an unspecified amount of debris 
followed by offsite disposal; installation and maintenance of indoor 
engineering controls at less contaminated properties; environmen- 
tal monitoring to ensure remedy effectiveness; and continuation of 
a treatment technology study for future actions. EPA deferred a fi- 
nal continuation of a treatment-technology study for future action. 


12731 (PB-90-114695/XAB) Superfund Record of Decision 
(EPA Region 2): Glen Ridge Radium, NJ. (First Remedial Ac- 
tion), June 1989. Environmental Protection Agency, Washington, 
DC (USA). Office of Emergency and Remedial Response. 30 Jun 
1989. 100p. (EPA/ROD/R-02-89/079). Available from NTIS, PC 
AO5/MF A01. 

Portions of this document are not fully legible. 

The Glen Ridge Radium site is in the Borough of Glen Ridge 
and the town of East Orange in Essex County, New Jersey. The 
soil at the site is contaminated to varying degrees with radioactive 
waste materials suspected to have originated from radium process- 
ing or utilization facilities located nearby during the early 1900s. 
Temporary radon ventilation systems and gamma-radiation shield- 
ing have been installed and maintained by EPA and the State to 
reduce indoor exposures. The primary contaminant of concern af- 
fecting the soil and structures in radium 226 which delays to radon 
gas. The selected remedial action includes excavation of approxi- 
mately 41,000 cu yd of highly contaminated soil and an unspecified 
amount of debris followed by offsite disposal; installation and main- 
tenance of indoor engineering controls at less contaminated 
properties; environmental monitoring to ensure remedy effective- 
ness; and continuation of a treatment technology study for future 
actions. 


12732 (PB-90-118381/XAB) Health assessment for Mont- 
cello Radioactive Contaminated Properties, Monticello, Utah, 
Region 8. CERCLIS No. UTD980667208. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 15 Mar 1989. 6p. Available from NTIS, PC AO2/MF A01. 





The Monticello Mill Site (MMS) is on the National Priorities List. 
The site is located in Monticello (San Juan County), Utah. MMS in- 
cludes properties contaminated with radioactive ore wastes from a 
former uranium mill located near the town. The mill was formerly 
operated by the Atomic Energy Commission and is now the re- 
sponsibility of the Department of Energy. Radioactive contaminants 
(uranium, radium, thorium, and radon) are present in mine tailings, 
soil, ground water, and surface water on-site and also in ground 
water, surface water, and soil off-site. Based on available informa- 
tion, the site is considered to be of public health concern because 
of the risk to human health caused by the likelihood of human ex- 
posure to hazardous substances. The possibility exists that human 
exposure could occur from domestic use of contaminated ground 
water, consumption of commercial crops, garden vegetables grown 
in contaminated soil, and consumption of commercial livestock that 
graze on contaminated soil, grasses, and feed. 


12733 (PNL-6645) The AREST [Analytical REpository 
Source-Term] code: User's guide for the Analytical Repository 
Source-Term model. Engel, D.W.; Liebetrau, A.M.; Nakamura, 
G.C.; Thornton, B.M.; Apted, M.J. Pacific Northwest Lab., Richland, 
WA (USA). c May 1989. 123p. Sponsored by U.S. DOE Radioac- 
tive Waste Management. DOE Contract AC06-76RL01830. 
Available from Battelle Memorial Institute, Pacific Northwest Labo- 
ratory, Richland, WA 99352. 

This document is a user’s guide for the Analytical REpository 
Source-Term (AREST) code that has been developed by the Per- 
formance Assessment Scientific Support (PASS) program at the 
Pacific Northwest Laboratory. These analyses will provide program 
guidance and help to identify technical design issues that require 
resolution. 16 refs., 14 tabs. 


12734 (PNL-6899) Evapotranspiration studies for protec- 
tive barriers: Experimental plans. Link, S.O.; Waugh, W.J. 
Pacific Northwest Lab., Richland, WA (USA). Nov 1989. 44p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO6- 
76RL01830. Order Number DE90005206. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This document describes a general theory and experimental 
plans for predicting evapotranspiration in support of the Protective 
Barrier Program. Evapotranspiration is the combined loss of water 
from plants and soil surfaces to the atmosphere. 45 refs., 1 fig., 4 
tabs. 


12735 (PNL-7120) Hanford Site ground-water monitoring 
for July through December 1988. Evans, J.C.; Bryce, R.W.; Sher- 
wood, D.R.; Kemner, M.L.; Newcomer, D.R. Pacific Northwest Lab., 
Richland, WA (USA). Oct 1989. 513p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract ACO6-76RL01830. Order Number 
DE90005260. Available from NTIS, PC A22/MF A01; OSTI; INIS. 

The Pacific Northwest Laboratory (PNL) monitors the distribution 
of radionuclides and other hazardous materials in the ground water 
at the Hanford Site. This Site-Wide Ground-Water Monitoring 
Project also evaluates the impact of past and present Site opera- 
tions on the environment. The specific objectives of the project are 
to (1) determine the distribution of radionuclides and nitrate ion to 
define the extent of impacted ground water, (2) relate the distribu- 
tion of these constituents to Site operations, (3) establish 
background concentrations for naturally occurring regulated haz- 
ardous materials, and (4) identify in the ground water those 
hazardous chemicals that resulted from Site operations. To meet 
these objectives, the Hanford Site-Wide Ground-Water Monitoring 
Project involves the measurement of water-table elevations and the 
collection and analysis of ground-water samples. 31 refs., 15 figs., 
18 tabs. 


12736 (PNL-SA-—15767-Suppl.1) In situ vitrification: Test re- 
sults for a contaminated soil-melting process: Supplement 1. 
Buett, J.L.; Timmerman, C.L.; Westsik, J.H. Jr. Pacific Northwest 
Lab., Richland, WA (USA). Oct 1989. 32p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC06-76RL01830. Order 
Number DE90005231. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

In situ vitrification (ISV) is being developed at Pacific Northwest 
Laboratory for the Department of Energy to stabilize soils and 
sludges that are contaminated with radioactive and hazardous 


chemical wastes. ISV is a process that immobilizes contaminated 
soil in place by converting it to a durable glass and crystalline 
product similar to obsidian and basalt. In June 1987, a large-scale 
test of the process was completed at a transuranic-contaminated 
soil site. The test constituted the first full-scale demonstration of 
ISV at an actual site. This paper summarizes the results of that 
test and describes the potential adaptation of the process to ra- 
dioactive and hazardous chemical waste-contaminated soils. 15 
refs., 9 figs., 3 tabs. 


12737 (PNL-SA-16240) Thermal-hydraulic analyses of the 
TN-24P cask loaded with consolidated and unconsolidated 
spent nuclear fuel. Michener, T.E.; McKinnon, M.A.; Rector, D.R.; 
Creer, J.M. Pacific Northwest Lab., Richland, WA (USA). Jun 1989. 
10p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-76RL01830. (CONF-890601-3: Packaging 
and transportation of radioactive materials: PATRAM '89, Arlington, 
VA (USA), 11-16 Jun 1989). Order Number DE90005542. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

This paper presents the results of comparisons of COBRA-SFS 
(spent fuel storage) temperature predictions with experimental data 
from the TN-24P (Transnuclear) spent fuel storage cask loaded 
with unconsolidated and consolidated spent PWR fuel. Peak 
cladding temperature predictions using the COBRA-SFS code are 
compared with test data and predicted axial and radial temperature 
distributions are compared with measured temperature profiles. 
The pre-test accuracy of the COBRA-SFS code in predicting tem- 
perature distributions is discussed, along with the effect of post-test 
model improvements on temperature predictions. This paper also 
briefly describes the COBRA-SFS code, which is designed to accu- 
rately predict flow and temperature distributions in spent nuclear 
fuel storage and transportation systems. 6 refs., 14 figs. 


12738 (PNL-SA-16842) A hybrid QA [quality assurance] 
plan for RCRA [Resource Conservation and Recovery Act] 
ground-water projects. LaBarge, R.R.; Dahli, D.R. Pacific North- 
west Lab., Richland, WA (USA). Oct 1989. 10p. Sponsored by U.S. 
DOE Nuclear Energy; Environmental Protection Agency. DOE Con- 
tract ACO6-76RL01830. (CONF-891053-17: 28. Hanford life 
sciences symposium on environmental monitoring, restoration and 
assessment: what have we learned?, Richland, WA (USA), 16-19 
Oct 1989). Order Number DE90005536. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Quality assurance (QA) programs attempt to enhance the trace- 
ability, reproducibility, and legal defensibility of project results and 
assure clients and regulators that work is performed according to 
established guidelines. Pacific Northwest Laboratory's (PNL) QA 
program is based on the nationally recognized ANSI/ASME Stan- 
dard NQA-1-1986, Quality Assurance Program Requirements for 
Nuclear Power Plants. This standard is used as the basis for the 
development of Resource Conservation and Recovery Act (RCRA) 
ground-water monitoring QA plans at PNL. 6 refs., 1 tab. 


12739 (PNL-SA-16920) Earthquake recurrence rate esti 
mates for eastern Washington and the Hanford site. Rohay, 
A.C. Pacific Northwest Lab., Richland, WA (USA). Aug 1989. 11p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC06- 
76RLO1830. (CONF-8910192-18: 2. DOE natural phenomena 
hazards mitigation conference, Knoxville, TN (USA), 3-5 Oct 1989). 
Order Number DE90004678. Available from NTIS, PC AO3/MF A01 
- OSTI; GPO Dep. 

The historical and instrumental records of earthquakes were used 
to estimate earthquake recurrence rates for input to a new seismic 
hazard analysis at the Hanford site in eastern Washington. A recur- 
rence curve for the historical earthquakes was calculated using the 
maximum likelihood method. The Gutenberg-Richter intensity- 
magnitude relationship was found to fit the subset of earthquakes 
for which both intensity and magnitude were reported. Instrumen- 
tally detected earthquakes from 1969 to the present were used to 
supplement the historical earthquake data. 9 refs., 8 figs., 2 tabs. 


12740 (PNL-SA-17052) Effect of curing temperature on the 
properties of cementitious waste forms. Lokken, R.O.; Shade, 
J.W.; Martin, P.F.C. Pacific Northwest Lab., Richland, WA (USA). 
Nov 1989. 8p. Sponsored by U.S. DOE Environment Health & 
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Safety. DOE Contract ACO06-76RL01830. (CONF-891119-51: Ma- 
terials Research Society fall meeting, Boston, MA (USA), 27 Nov - 
2 dec 1989). Order Number DE90004832. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Current plans for disposing various low-level radioactive and/or 
hazardous liquid wastes include solidification of the waste using 
cementitious materials. One process, known as grouting, involves 
mixing liquid wastes with a blend of cementitious materials and 
pumping the resultant slurry to lined, underground concrete vaults. 
As the grout slurry begins to solidify and harden, the temperature 
within the grout increases due to exothermic hydration reactions. 
Depending on the particular grout composition and on the disposal 
conditions, the grout may be exposed to temperatures of around 
90°C for extended time periods. Studies are being conducted to 
determine the effects of high-temperature curing on selected prop- 
erties of grouts prepared with a simulated low-level liquid waste. 
Grout samples cured at temperatures up to 95°C in the laboratory 
absorbed water during curing. The resultant leach resistance and 
compressive strength of these grouts decreased with increases in 
curing temperature and curing time. 6 refs., 2 figs., 4 tabs. 


12741 (PNL-SA-17120) Measurement of soluble nuclide 
dissolution rates from spent fuel. Wilson, C.N.; Gray, WJ. 
Pacific Northwest Lab., Richland, WA (USA). Jan 1990. 10p. Spon- 
sored U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-76RL01830. (CONF-891129—1: Scientific basis for 
nuclear waste management, Boston, MA (USA), 27-30 Nov 1989). 
Order Number DE90005534. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

Gaining a better understanding of the potential release behavior 
of water-soluble radionuclides is the focus of new laboratory spent 
fuel dissolution studies being planned in support of the Yucca 
Mountain Project. Dissolution rates for several soluble nuclides 
have been measured from spent fuel specimens using static and 
semi-static methods. Flow-through tests are being developed as a 
potential supplemental method for determining the matrix compo- 
nent of soluble-nuclide dissolution. Advantages and disadvantages 
of both semi-static and flow-through methods are discussed. Tests 
with fuel specimens representing a range of potential fuel states 
that may occur in the repository, including oxidized fuel, are pro- 
posed. Preliminary results from flow-through tests with unirradiated 
UO2 suggesting that matrix dissolution rates are very sensitive to 
water composition are also presented. 7 refs., 6 figs., 2 tabs. 


12742 (PNL-SA-17337) Pliot-scale in situ vitrification at 
Arnold Engineering Development Center, Arnold AFB, TN. 
Lominac, J.K. (Arnold Engineering Development Center, Arnold Air 
Force Station, TN (USA)); Edwards, R.C.; Timmerman, C.L. Pacific 
Northwest Lab., Richland, WA (USA). Nov 1989. 23p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract ACO6-76RL01830. 
(CONF-8911108-3: Superfund '89 conference, Silver Spring, MD 
(USA), 27-29 Nov 1989). Order Number DE90005232. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Department of Defense has the Installation Restoration Pro- 
gram (IRP) to identity and permanently remediate hazardous 
material disposal sites at its military bases across the United 
States. Pursuant to this guidance, Arnoki Engineering Development 
Center (AEDC) selected In Situ Vitrification (ISV) to remediate an 
old fire training area, Fire Protection Training Area (FPTA) No. 2. 
The ISV technology was developed by Pacific Northwest Labora- 
tory, Richland, WA, for the US Department of Energy (DOE) and 
will allow for the destruction and encapsulation of the petroleum-oil- 
lubricants (POL) and heavy metal-constituents found at the FPTA 
and adjacent overflow pond. ISV operates by passing a measured 
current of electricity into the ground through a set of electrodes. 
The resulting heat causes the soil to melt and form a solid vitreous 
(glass) mass similar to naturally occurring obsidian or basalt. In the 
process, organic constituents will be pyrolyzed (changed by heat) 
by the ensuing heat whereas the non-organic material will be incor- 
porated into the glass matrix. 2 refs., 9 figs. 


12743 (PtUB-24, pp. 45-65) Optimization of actinide 
precipitate flotation using cationic tensides. Heckmann, K. (Re- 
gensburg Univ. (Germany, F.R.). Inst. fuer Physikalische 
und Makromolekulare Chemie); Strnad, J.; Rieger, C. 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
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Projekttraeger Universitaetsforschung zum Nuklearen Brennstof- 
fkreisiauf/Stillegung von Nuklearaniagen (PtUB/SN). Apr 1989. (in 
German). Contract BMFT 02 U 5685. (CONF-8901173-—: Status re- 
port 1988 of Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreislauf/Stillegung von Nuklearanlagen (PtUB/SN) of 
Kernforschungszentrum Karisruhe GmbH, Karlsruhe (Germany, 
F.R.), 26-27 Jan 1989). In Lectures of the 1988 status report of the 
sponsor of the project ‘University Research into the Nuclear Fuel 
Cycle’. Available from Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karisruhe 
GmbH (Germany, F.R.). 

In the framework of an earlier project of the Federal Ministry for 
Research and Technology, a separation method for 4-valent f 
elements from nitrate-containing solutions was developed in the In- 
stitute for Physical and Macromolecular Chemistry at the University 
of Regensburg. These 4-valent f elements gradually form nitrate 
complexes. The highest complex e.g. the hexanitrato complex car- 
ries two negative charges, and thus it can be precipitated with a 
cationic tenside. Up to now, alkyl pyridinium salts have proved to be 
the best precipitants. The precipitates are hydrophobic and slightly 
soluble. They can be easily filtrated, and due to their hydrophobic 
property, they can also be removed by flotation. In addition to that, 
the flotation offers the possibility of a continuous separation pro- 
cess. The objective of this study was to determine the influence of 
the chain length of the alkyl pyridinium salts, the temperature and 
the nitrate concentration on the precipitation. Here, in all cases, 
thorium was used as a simulant for plutonium. (orig./RB). 


12744 (PtUB-24, pp. 67-74) Cs separation from nitric acid 
solutions of radioactive waste. Heckmann, K. (Regensburg Univ. 
(Germany, F.R.). Inst. fuer Physikalische und Makromolekulare 
Chemie); Pieronczyk, W.; Strnad, J.;  Feldmaier, F. 
Kernforschungszentrum (Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekttraeger Universitaetsforschung zum Nuklearen Brennstof- 
fkreislauf/Stillegung von Nuklearanlagen (PtUB/SN). Apr 1989. (in 
German). Contract BMFT 02 U 5685. (CONF-8901173-—: Status re- 
port 1988 of Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreislaut/Stillegung von Nuklearaniagen (PtUB/SN) of 
Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (Germany, 
F.R.), 26-27 Jan 1989). In Lectures of the 1988 status of the 
sponsor of the project ‘University Research into the Nuclear Fuel 
Cycle’. Available from Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). 

It was the objective of this study to selectively separate active 
caesium (Cs-134 and Cs-137) from acid radioactive waste solu- 
tions (especially MAW and HAWC). The following ‘strategy’ was 
designed for a separation process: synthesis of reagents which are 
acid-resistant and selective for caesium; precipitation of Cs* and 
separation of the precipitates by filtration or centrifugation or pre- 
cipitation of Cs* and separation of the precipitates by flotation; 
caesium separation by liquid-liquid extraction. As precipitating 
agents, sodium tetraphenylborate (kalignost) and several of its fluo- 
rine derivatives were examined. (orig/RB). 


12745 (PtUB-24, pp. 91-104) Studies on aerosol formation 
in the HAW vitrification process. Baumgaertner, F. (Muenchen 
Univ. (Germany, F.R.). Radiochemische Abt.); Heitz, J.; Krebs, K.; 
Petzoldt, O. Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreisiauf/Stillegung von Nuklearanlagen (PtUB/SN). Apr 
1989. (In German). Contract BMFT 02 U 5756. (CONF-8901173-: 
Status report 1988 of Projekttraeger Universitaetsforschung 
zum Nuklearen Brennstoffkreislaut/Stillegung von Nuklearaniagen 
(PtUB/SN) of Kernforschungszentrum Karlsruhe GmbH, Karlsruhe 
(Germany, F.R.), 26-27 Jan 1989). In Lectures of the 1988 status 
report of the sponsor of the project ‘University Research into the 
Nuclear Fuel Cycle’. Available from Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Available from Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). 

By means of measurements at 6 locations in the PAMELA vitrifi- 
cation pliant in Mol/Belgium, the Institute for Radiochemistry of the 
Technical University of Munich examined the aerosol discharge and 
the retention efficiency of the waste-gas cleaning installations used. 
In addition to this, laboratory experiments were carried out to 





extend the basic knowledge about the mechanisms of aerosol for- 
mation during the vitrification process and, in this connection, to 
gain information on the size, composition, form and structure of the 
aerosol particles. The microanalytical analysis of the aerosol sam- 
ples was accomplished on a scanning electron microscope with 
X-ray microprobe (SEM-EDX) and by secondary ion mass spec- 
troscopy (SIMS). The form and the composition of the aerosol 
particles clearly show that the main share of the aerosol discharge 
from the PAMELA melting furnace originates from drop formation in 
the boiling of the HAW solution at the surface of the glass melt. 
(orig/RB). 


12746 (PtUB—24, pp. 105-133) Leaching of vitrified HAW in 
a realistic model of a final storage site. Froeschen, W. (Heidel- 
berg Univ. (Germany, F.R.). Physikalisch-Chemisches _Inst.); 
Siegel, T.; Wolf, G.K. Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekttraeger Universitaetsforschung 
zum Nuklearen Brennstoffkreislauf/Stillegung von Nuklearaniagen 
(PtUB/SN). Apr 1989. (In German). Contract BMFT 02 U 5604 A. 
(CONF-8901173—: Status report 1988 of Projekttraeger Universi- 
taetsforschung zum Nuklearen Brennstoffkreislauf/Stillegung von 
Nuklearaniagen (PtUB/SN) of Kernforschungszentrum Karlsruhe 
Gmbh, Karlsruhe (Germany, F.R.), 26-27 Jan 1989). In Lectures of 
the 1988 status report of the sponsor of the project ‘University 
Research into the Nuclear Fuel Cycle’. Available from Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). Available 
from Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). 
For the experiments inactive glass simulates with 15% HAW ox- 
ides, a pre-corroded highgrade steel casing and a quinary brine as 
extraction medium were used. The gamma radiation field was sim- 
ulated by an external Co-source of high intensity. A value of 10 
m-—' for the ratio of glass surface/solvent volume (S:V) was kept. 
The analytical chemistry of the dissolving process was adjusted to 
the elements Cs, Sr and Mo, whereby Sr and Mo were identified 
by ICP-AES and Cs over '*Cs by neutron activation analysis. The 
glass surface changed by corrosion was examined with scanning 
electrons and eroscope. The importance of the S:V ratio and the 
presence of corrosion products from the casing is discussed. (RB). 


12747 


(PtUB-24, pp. 323-348) Water-free conditioning of 
jodine sorption material. Froehlich, H. (Battelle-insiitut e.V., 
Frankfurt am Main (Germany, F.R.)); Friehmelt, V.; Marinescu- 
Pasoi, L. Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 


F.R.). Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreisiauf/Stillegung von Nuklearaniagen (PtUB/SN). Apr 
1989. (In German). Contract BMFT 02 U 5988. (CONF-8901173-—: 
Status report 1988 of Projekttraeger Universitaetsforschung 
zum Nuklearen Brennstoffkreisiauf/Stillegung von Nuklearanlagen 
(PtUB/SN) of Kernforschungszentrum Karlsruhe GmbH, Karlsruhe 
(Germany, F.R.), 26-27 Jan 1989). In Lectures of the 1988 status 
report of the sponsor of the project ‘University Research into the 
Nuclear Fuel Cycle’. Available from Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Available from Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). 

The final dumping of iodine 129 in the borehole of a salt deposit 
bed requires anhydrous conditions. The marginal conditions due to 
handling, interim storage, transport and final dumping for waste to 
be conditioned, fixation agents, casks and for the handling opera- 
tions are described separately, and the interdependences are 
studied. From this, technical concepts for the emplacement of io- 
dine filters and iodine filter materials in casks together with the 
MAW or the HAW are developed and evaluated. (RB). 


12748 (RHO-BWI-813DD01) Nuclear waste repository in 
basalt: Project B-301: Volume 2, Surface facilities; Volume 5, 
Waste handling system; Volume 6-A, Service systems. Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations; Automation Industries, Inc., Richland, WA (USA). Vitro 
Engineering Div. 4 Dec 1979. 757p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
(VITRO-R-581 ; VITRO-R-603;VITRO-R-587). Available from OSTI; 
INIS. 

The report consists of six volumes plus appendices: Volume 1, 
Executive Summary; Volume 2, Surface Facilities; Volume 3, Ac- 
cess and Isolation Shafts; Volume 4, Subsurface Facilities; Volume 
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5, Waste Handling System; and Volume 6, Service Systems. Vol- 
ume 2, Surface Facilities, documents a multi-discipline engineering 
effort to achieve the technical basis for a conceptual design. Vol- 
ume 5, Waste Handling System, documents a multi-discipline 
engineering effort to achieve the technical basis for a conceptual 
design. Volume 6, Service Systems, documents a multi-discipline 
engineering effort to achieve the technical basis for a conceptual 
design. 


12749 (RHO-BWI-964DR01) Near-surface test facility bot- 
tom loading transporter: Final stress analysis report. Pan, R.B. 
(Rockwell International Corp., Richland, WA (USA). Energy Sys- 
tems Group); Bertsch, O.L. Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations. Feb 1980. 552p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI, INIS. 

The stress analysis of the bottom Loading Transporter and test 
hole liner and plug assemblies is presented in this report. Results 
of the analysis indicate that all stress margins are greater than the 
allowable limits, except for the connection between the auxiliary 
hoist support beam and cask lower support ring. The changes 
required to bring this connection to the allowable limits are de- 
scribed. 38 figs., 11 tabs. 


12750 (RHO-BWI-964DRO02) Title 2 design report for the 
Bottom Loading T . Cashman, J.M. Rockwell interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations. 
23 Apr 1980. 29p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract ACO6-77RL01030. Available from 
OSTI; INIS. 

This report provides the Title Il design of the Bottom Loading 
Transporter (BLT) for use in the Near-Surface Test Facility. 


12751 (RHO-BWI-CD-001) Exploratory shaft test facility in 
basalt, Project B-314: Prec n report. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Sep 1980. 406p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

The objectives of this preconceptual design effort were to 
develop a feasible reference facility concept utilizing existing tech- 
nology; provide the technical basis for functional design criteria (to 
be written later); assemble schedule and cost data for project plan- 
ning; and recommend alternatives that should be considered in 
subsequent design. The system design description will be main- 
tained as the design develops, through the conceptual and 
subsequent phases. 20 figs., 17 tabs. 


12752 (RHO-BWI-CD-004) Flow through design for Rock- 
well Hanford: Final report. Potter, J.M. (Gordon (P.) Hydrothermal 
Research Co., Los Gatos, CA (USA)). Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Gordon (P.) 
Hydrothermal Research Co., Los Gatos, CA (USA). 30 Sep 1980. 
18p. Sponsored by U.S. DOE Radioactive Waste ment. 
DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

This document contains the flow-through hydrothermal pressure 
vessel design for use in the hydrothermal testing program. 


12753 (RHO-BWI-CD-005) Design of agitated autociaves 
for waste/rock/water experiments. Holloway, J.R. Rockwell Inter- 
national Corp., Richland, WA (USA). Rockwell Hanford Operations. 
Sep 1980. 10p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract ACO6-77RL01030. Available from OSTI; 
INIS. 

This document contains the design of agitated autoclaves for 
waste/rock/water experiments. 


12754 (RHO-BWI-CD-€6-Rev.2) Conceptual design plan: 
Near-Surface Test Facility, Phase 2: Project B-300b. Heneveld, 
W.H.; Mack, R.J. Rockwell international Corp., Richland, WA 
(USA). Rockwell Hanford Operations. 15 Dec 1978. 15p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-77RL01030. Available from OSTI; INIS. 

The in situ basalt test shall safely place, store and retrieve up to 
20 spent fuel canisters in lined storage test holes during the 3-year 
period. Three arrays of canisters are proposed: a single unheated 
canister; a multiple array of canisters supplemented with heaters. 
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Instrumentation will be provided in the basalt near-field around 
each array to measure temperature, stress, displacement and radi- 
ation. Thermocouples will also be placed on each test hole liner to 
monitor liner temperatures throughout the test. From these data, 
canister and fuel element temperatures will be calculated. 7 refs., 3 
figs. 

12755 (RHO-BWI-CD-12) Basalt Waste Isolation Program 
remote handling system design description. Updyke, R.F. 
(Rockwell International Corp., Canoga Park, CA (USA). Rocket- 
dyne Div.); Young, G. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations; Rockwell International Corp.., 
Canoga Park, CA (USA). Rocketdyne Div. 22 Sep 1978. 27p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

This report presents the design philosophy along with the func- 
tions and requirements of the spent fuel waste handling and 
servicing system for the Basalt Waste Isolation Program. This doc- 
ument includes recommended design features to be considered to 
meet specific design requirements, a listing of all major compo- 
nents, and problem areas identified at this time. These data are 
collected to provide the basis for the Basalt Waste Isolation Pro- 
gram System Design Description, and then further supplemented 
by information generated during the conceptual design or Title | 
phase of the program. 5 tabs. 


12756 (RHO-BWI-CD-15-Rev.2) Heater test plan for the 
thermomechanical response of basalt, Phase 1: Revision 2. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Dec 1978. 95p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 

The Near-Surface Test Facility Phase 1 testing consists of four 
separate in situ thermomechanical tests to be performed using 
electric heaters in a single thick basalt flow called the Pomona flow 
which is exposed at Gable Mountain within the Hanford Site. The 
purpose of the Phase 1 test is to measure the in situ properties of 
basalt, determine the modes of rock failure under stresses similar 
to those expected in a nuclear repository, determine the upper 
acceptable limit of power input to the basalt, demonstrate the inter- 
action of a number of simulated waste canisters, and verify 
computer models to be used in future design work. This test plan 
provides background information, justification, design objectives, 
and a detailed description of the individual tests. 7 refs., 37 figs., 3 
tabs. 


12757 (RHO-BWI-CD-24-Rev.1) Near-Surface Test Facility 
Phase Il test plan, Project number B-300b: Revision 1. Board, 
M.P. (Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations); Heneveld, W.H.; Martin, W.D.; Hardy, M.P. 
Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations; Minnesota Univ., Minneapolis, MN (USA). Nov 
1978. 75p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

It is proposed to expand the NSTF, now under construction, to 
provide a testing area to demonstrate the safe storage of nuclear 
waste material in basalt. The Phase Il NSTF tests will complement 
the Phase | studies, already under way, which use artificial heat 
sources (electric heaters) to simulate the thermal impact of placing 
heat-generating nuclear wastes in basalt. The Phase !I tests will 
examine if actual nuclear waste material can be stored in an un- 
derground basalt environment in a similar geometrical layout as 
proposed for a full-scale repository. The tests have been designed 
to provide a demonstration of safe handling and storage. No at- 
tempt will be made to test the upper limits of storage density; 
hence, no adverse safety conditions are expected. This test plan is 
presented as two distinct demonstrations: a storage test; and, a 
nuclear waste handling test. A total of 12 fuel elements will be re- 
quired for the test program. 10 refs., 26 figs. 


12758 (RHO-BWI-CD-30-Rev.2) Data acquisition system 
functions and requirements: Full scale heater test 1, full scale 
heater test 2. Dietz, L.A. Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations. 4 Jun 1980. 15p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 
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This document describes the scope of the Heater Test DAS to 
be installed at the NSTF. The DAS reads the analog data signals 
from the heater and rock instrumentation, converts them to raw 
digital signals, and records the digital signals for use in data analy- 
sis. This system does not include instrument enclosures, rooms, 
and environmental systems. This system does include software 
and hardware necessary for data processing and graphics display. 
Necessary manuals, procedures, operating instructions, and train- 
ing related to the DAS are included in this activity. 9 refs. 


12759 (RHO-BWI-CD-35) Nuclear waste repository in 
basalt project B-301 preconceptual design report. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Feb 1980. 742p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

The objectives of the preconceptual design effort were to 
develop a feasible reference design concept utilizing existing tech- 
nology; establish the technical baseline and assemble schedule 
and cost data for the conceptual design; and recommend alterna- 
tives that should be considered in subsequent design. These 
objectives have been achieved and are documented. 83 figs. 


12760 (RHO-BWI-CD—43) Near-surface test facility con- 
struction : Project B-300. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. Oct 1979. 75p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO06-77RL01030. Available from OSTI; INIS. 

The US Department of Energy (DOE), through the Basalt Waste 
Isolation Project (BWIP) with Rockwell Hanford Operations 
(Rockwell), is investigating the feasibility of terminal storage of ra- 
dioactive waste in deep caverns constructed in Columbia River 
basalt. The initial review was conducted at Hanford from 1968 
through 1972. An extensive redesign was performed. Rooms were 
arranged and changed. This required a complete rework of the 
cost estimate by the consultant. This final estimate was prepared 
from a compilation of the time and materials required to perform 
the work functions specified. 31 refs. 


12761 (RHO-BWI-CD-381-Rev.5) Functional design criteria: 
Basalt Waste Isolation Project Near-Surface Test Facility, 
Phase 2. Heneveld, W.H. Rockwell international Corp., Richland, 
WA (USA). Rockwell Hanford Operations. 29 Feb 1980. 46p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

The Phase Il tests at the Near-Surface Test Facility (NSTF) are 
a part of the Basalt Waste Isolation Project. This document estab- 
lishes the functional design criteria which shall govern design and 
construction of facilities for the Phase |! demonstration test pro- 
gram. 


12762 (RHO-BWI-CR-013) Exploratory Shaft, Phase 1, 
Project B-314: Title 1 design report system design description. 
Hanlen, D.F. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. 7 Jan 1983. 277p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO6- 
77RL01030. Available from OSTI; INIS. 

The report describes the project and the project systems, the 
principal design bases, and principal hazards and project inter- 
faces. This report also contains the Title 1 Estimate Summary. 5 
figs., 8 tabs. 


12763 (RHO-BWI-DP-004-Rev.1) BWIP [Basalt Waste Isole- 
tion Project] data package for groundwater site inventory 
(GWSI) data base: ing document: Revision 1. Leven- 
thal, B. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. 20 Nov 1981. 4p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

The data presented in Data Package number 004 is referenced 
from a USGS groundwater site inventory data base and provides 
groundwater well characteristics for hydrologic far field modeling 
and groundwater uses within the Pasco Basin. 


12764 (RHO-BWI-DP-016) BWIP [Basalt Waste Isolation 
Project] data package: Earthquake swarms in the Hanford re- 


gion. Rohay, A.C. Rockwell Intemational Corp., Richland, WA 





(USA). Rockwell Hanford Operations. 2 Jul 1980. 16p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

This data package contains a discussion of the character of 
earthquake swarms occurring in the Hanford region. The swarms 
have been detected over the past 10 years using a seismic moni- 
toring network currently being operated by the University of 
Washington. The descriptive text is supplemented by two figures 
which summarize the locations, magnitudes, and time distribution 
of these earthquake swarms. 3 refs., 5 figs. 


12765 (RHO-BWI-DP-—023) BWIP [Basalt Waste Isolation 
Project] data package for potentiometric data and contours: 
Supporting document. Gephart, R.E. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. 23 Apr 
1981. 16p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO06-77RL01030. Available from OSTI; INIS. 

The attached data package “Potentiometric Data and Contours” 
contains the head data known for the Columbia River basalt be- 
neath the Pasco Basin and the Hanford Site as of November 1980. 
Data sources and limitations are also provided. 


12766 (RHO-BWI-DP-034) BWIP [Basalt Waste Isolation 
Project] data package for groundwater transport from refer- 
ence repository location: Non-disruptive case: Supporting 
document. Bensky, M.S. Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations. 2 Sep 1981. 6p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

The groundwater pathline and travel time from the reference 
repository location to the Pasco Basin boundary are presented. 
The data are excerpted from “Pasco Basin Hydrologic Modeling 
and Far-Field Radionuclide Migration Potential.” 


12767 (RHO-BWI-DP-060) Interim data document for the 
advanced conceptual design of high-level waste packages for 
a repository in basalt. Anderson, W.J. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. Nov 
1984. 33p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

This Interim Data Document contains technical information to be 
used in the engineering of the advanced conceptual design of the 
waste package for a repository in basalt. 


12768 (RHO-BWI-DP-061-Rev.1) A hydrochemical data 
base for the Hanford Site, Washington: Revision 1. Early, T.O.; 
Mitchell, M.D.; Spice, G.D. Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations. May 1986. 417p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

This data package contains a revision of the Site Hydrochemical 
Data Base for water samples associated with the Basalt Waste Iso- 
lation Project (BWIP). In addition to the detailed chemical analyses, 
a summary description of the data base format, detailed descrip- 
tions of verification procedures used to check data entries, and 
detailed descriptions of validation procedures used to evaluate data 
quality are included. 32 refs., 21 figs., 3 tabs. 


12769 (RHO-BWI-DP-—062) Water-level, downhole pressure 
and atmospheric pressure measurements from piezometer 
clusters DC-19, DC-20, and DC-22, January 1—January 31, 
1985. Bryce, R.W.; Yeatman, R.A. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. May 1985. 
306p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

This data package reports the January 1 through January 31, 
1985, water-level data from the DC-19, DC-20, and DC-22 
piezometers set in selected horizons at the Hanford Site. Included 
in the package is information concerning borehole locations, hydro- 
geologic units being monitored, depth intervals of monitored zones, 
water-level, downhole pressure and atmospheric pressure mea- 
surements. Also included are summary water-level hydrographs for 
each piezometer. 18 refs., 39 figs., 4 tabs. 


12770 (RHO-BWI-DP-063) Water-level, downhole pressure, 
and atmospheric pressure measurements from piezometer 
clusters DC-19, DC-20, and DC-22, February 1-28, 1985. Bryce, 


R.W.; Yeatman, R.A. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. Jun 1985. 297p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

This data package reports the February 1 through February 28, 
1985, water-level data from the DC-19, DC-20 and DC-22 
piezometers set in selected horizons at the Hanford Site. included 
in the package is information concerning borehole locations, hydro- 
geologic units being monitored, depth intervals of monitored zones, 
water-level, downhole pressure, and atmospheric pressure mea- 
surements. Also included are summary water-level hydrographs for 
each piezometer. 19 refs., 37 figs., 4 tabs. 


12771 (RHO-BWI-DP-—066) Water-level, downhole pressure, 
and atmospheric pressure measurements from piezometer 
clusters DC-19, DC-20, and DC-22, March 1—March 31, 1985. 
Bryce, R.W.; Yeatman, R.A. Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations. Jun 1985. 319p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

This data package reports the March 1 through March 31, 1985 
water-level data from the DC-19, DC-20, and DC-22 piezometers 
set in selected horizons at the Hanford Site. Included in the pack- 
age is information concerning borehole locations, hydrogeologic 
units being monitored, depth intervals of monitored zones, 
water-level, downhole pressure, and atmospheric pressure mea- 
surements. Also included are summary water-level hydrographs for 
each piezometer. 20 refs., 39 figs., 4 tabs. 


12772 (RHO-BWI-DP-068) Borehole depths and _thick- 
nesses for Saddle Mountains and Wi Basalts. 
Ledgerwood, R.K. Rockwell Intemational Corp., Richland, WA 
(USA). Rockwell Hanford Operations. Feb 1986. 23p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

This data package contains information on contact depths and 
stratigraphic thicknesses for basalt and associated interbed units 
for the Saddie Mountains and Wanapum Basalts within the Hanford 
Site. New Boreholes will be added as updates when that data has 
been finalized and reviewed. 24 refs., 2 figs. 


12773 (RHO-BWI-DP-070) Moisture/density relationships 
and Shrinkage Limits of candidate earthen seal materials. 
Givens, C.A. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Sep 1986. 28p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

This data package provides a summary of the available labora- 
tory test results generated by the Basalt Waste Isolation Project 
Laboratory Department during Fiscal Year 1986 for the Repository 
Seals Development. The Tests consist of compaction tests to de- 
termine the moisture/density relationships of the material and 
shrinkage limits tests. 3 refs., 13 figs., 4 tabs. 


12774 (RHO-BWI-ER-001) Foundation investigation head- 
works/BWIP [Basalt Waste Isolation Project] exploratory shaft, 
Hanford Site, Washington: Final . Brockman, P.K. (Rock- 
well international Corp., Richland, WA (USA). Rockwell Hanford 
Operations). Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations; Foundation Sciences, Inc., Portland, 
OR (USA). Mar 1982. 62p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-77RL01030. Available 
from OSTI; INIS. 

This report presents the results of the Foundation Investigation 
for the Headworks of the proposed BWIP Expiatory Shaft Phase 1. 
4 refs., 16 figs., 2 tabs. 


12775 (RHO-BWI-ER-003) Design review report for con 
ceptual design of subsurface ventilation system, Nuclear 
Waste Repository in Basalt. Davis, J.M. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations). Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations; Kaiser Engineers (California) Corp., Oakland, CA 
(USA); Parsons, Brinckerhoff, Quade and Douglas, Inc., Oakland, 
CA (USA). Jan 1983. 72p. Sponsored by U.S. DOE Radioactive 
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ment. DOE Contract AC06-80RL10000;AC06- 
77RL01030. (BWIP—7952). Available from OSTI; INIS. 

The ventilation system design used for the conceptual design of 
the Nuclear Waste Repository in Basalt is described in detail. Two 
simultaneously operating systems are used, one for the mining de- 
velopment areas and one confinement system for areas where 
radioactive waste is handled and stored. All criteria are described 
and design solutions are detailed with supporting calculations and 
assumptions in sufficient clarity to enable good cost estimates to 
be made. 8 refs., 2 figs., 11 tabs. 


12776 (RHO-BWI-ER-005) Status report on the tectonic 
fracture and breccia study in the Vantage area. Chamness, 
M.A.; Tolan, T.L. Rockwell international Corp., Richland, WA 
(USA). Rockwell Hanford Operations. Sep 1983. 43p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

This is a status report on preliminary observations and interpre- 
tations which are subject to change with future work. An area near 
Vantage Washington is currently being examined in order to deter- 
mine the nature and extent of tectonic breccias and fractures 
related to faulting and folding in a synclinal area. This report de- 
scribes the status of that study as of August 1983. The study 
consists of three phases: geologic mapping, location and descrip- 
tion of breccias, and comparison to borehole data. Work completed 
to date is primarily geologic mapping and preliminary work on the 
location of breccia zones. 27 refs., 18 figs. 


12777 (RHO-BWI-ES-007) Numerical modeling of acceler- 
ated room test. Brady, B.H.G. (Minnesota Univ., Minneapolis, MN 
(USA). Dept. of Civil and Mineral Engineering). Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Minnesota Univ., Minneapolis, MN (USA). Dept. of Civil and 
Mineral Engineering. Sep 1980. 123p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI. 

This scoping document addresses the problem of generating at 
shallow depth (at the NSTF) the thermomechanical response to be 
expected in a deep (1000 meter) underground nuclear waste 
repository. The analysis is based upon linear elastic theory. 


12778 (RHO-BWI-HP-006) Safety analysis for operation of 
the hydrothermal corrosion test systems. Delegard, C.H. Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations. May 1982. 35p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-77RL01030. Available 
from OSTI; INIS. 

The description and safety considerations in the operation of two 
flow-through hydrothermal corrosion test systems. 4 figs. 


12779 (RHO-BWI-PAP-001-Rev.1) Basalt Waste Isolation 
Project Pertormance Assessment Pian: Revision 1. Sonnich- 
sen, J.C. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. 11 Jun 1984. 106p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO6- 
77RL01030. Available from OSTI; INIS. 

The Basalt Waste Isolation Project (BWIP) Performance Assess- 
ment Plan defines the approach to analysis and use of BWIP 
Performance Assessment activities for all phases of the project. 
The report describes both preciosure and postclosure activities. 
Preclosure activities address system safety during construction, 
operation, retrival, and decommissioning. Post-closure activities ad- 
dress repository isolation capability to determine compliance with 
regulatory criteria. The plan and schedule of activities is consistent 
with the 1982 Nuclear Waste policy Act. The plan is a living docu- 
ment and will be revised periodically in response to management 
and technical needs. 5 refs., 13 figs., 7 tabs. 


12780 (RHO-BWI-PD-017) The Basalt Waste Isolation 
Project field reactive tracer test strategy. Wallick, E.I. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. 6 Aug 1986. 65p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

The Basalt Waste Isolation Project (BWIP) field reactive tracer 
test strategy provides a means of evaluating the in situ solubility of 
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redox-sensitive radionuclides that may be released from a geologic 
repository for permanent disposal of commercial spent nuclear fuel 
and high-level radioactive waste. This work is necessary to deter- 
mine if the site geological system is effective in precipitating or 
retarding the movement of key radionuclides that couki potentially 
migrate away from the waste package environment and to refine 
estimates of distribution coefficients and retardation factors for per- 
formance assessment mass transport modeling. In the report, 
methods of field reactive tracer testing involving single- and paired- 
borehole configurations are discussed and evaluated. The kinds of 
reactive tracers that would be most critical to the BWIP are exam- 
ined theoretically and practically. Sequencing of development work, 
field testing, and laboratory studies is discussed. 58 refs., 18 figs., 
5 tabs. 


12781 (RHO-BWI-SQ-001) Investigation of the surface 
characteristics of the Cold Creek syncline. DeLannoy, C.R. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Sep 1980. 15p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This preliminary report presents the results of a study to assess 
the potential impacts of Hanford Site surface features on the oper- 
ating performance of a geologic repository in basalt. This study 
was conducted in response to a site qualification criterion that 
states that the repository site and its buffer surroundings shall pos- 
sess surface characteristics which are compatible with waste 
disposal. The significant surface characteristics considered in this 


study include topography, surface geology, ecology, surface hy- 
drology and climate. 6 refs., 7 figs. 


12782 (RHO-BWI-SQ-003) An evaluation of conceptual 
monitoring programs for a nuclear waste ory In basalt. 
Jones, K.A. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. 8 Oct 1980. 37p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

This preliminary report addresses the objectives of a monitoring 
program which will be required to assess site performance in the 
vicinity of a nuclear waste repository. Discussion is organized ac- 
cording to geologic, hydrologic, and environmental monitoring 
programs. A possible monitoring strategy for baseline, construction, 
operational, and post-closure monitoring, with applications to the 
Basalt Waste Isolation Project, is presented. 21 refs., 7 figs., 1 tab. 


12783 (RHO-BWI-SQ—004) Impacts of exploration and test- 
ing on site performance. Jones, K.A. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. 24 Oct 
1980. 16p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

Basalt Waste Isolation Project (BWIP) borehole drilling and Ex- 
ploratory Shaft Test Facility (ESTF) development involve minor 
localized impacts on the site hydrogeologic system. These impacts 
are in the form of voids created by the penetrations of the natural 
geologic site barriers and increases in the permeability of adjacent 
rock. Long-term impacts of borehole drilling and the ESTF can be 
minimized through carefully controlled siting, design specifications, 
construction techniques, and through the design of an effective 
borehole plugging system. 9 refs., 3 figs., 1 tab. 


12784 (RHO-BWI-TD-020) Use and modification of the Uni- 
versal Distinct Element Code (UDEC) for basalt block test 
analysis: Final report. Cramer, M.L. (Applied Mechanics, Inc., 
Lakewood, CO (USA)). Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations; Applied Mechanics, Inc., 
Lakewood, CO (USA). 1 Oct 1985. 292p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This report represents the final phase of the ongoing analysis 
program which sought to use discrete element numerical modeling 
methods to assess the basic deformational mechanisms of closely 
jointed basalt based on the results from the Near-Surface Test Fa- 
cility (NSTF) Block Test. The current work involved the development 
and use of a three-dimensional version of the Universal Distinct El- 
ement Code (UDEC) to verify the results inferred from the previous 
two-dimensional modeling effort. Generally, the results of this work 





were in agreement with and thus did verify the previous analyses. 
The characterization of the basalt deformational mechanisms pro- 
vided by this program will enable results from the Block Test and 
other small-scale tests to be extrapolated to the overall rock mass 
behavior to support repository design activities. 90 figs., 12 tabs. 


12785 (RHO-BWI-TD-021) Summary of preliminary hydro- 
logic testing results, Grande Ronde interflow, test interval No. 
6 in DC-12: Supporting document. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. 14 Nov 1980. 
9p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

This report summarizes the preliminary results of hydrologic tests 
conducted in an interflow zone within the Grande Ronde Basalt to 
evaluate the effects of drilling fluid on hydraulic property and hydro- 
chemical characterization. Preliminary analysis of data obtained 
indicates that no discernible impact was evident through the use of 
drilling mud on the characterization of hydraulic properties and/or 
hydrochemistry for this test horizon. 1 ref., 2 figs., 1 tab. 


12786 (RHO-BWI-TD-022) Repository seal material devel- 
opment physical testing program results. Clayton, L.G. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Sep 1981. 81p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This document presents results of laboratory tests conducted in 
fiscal years 1980 and 1981 under contract CPFF 700 by 
Woodward-Clyde Consultants. The purpose of the physical testing 
was to develop preliminary repository sealing material data for ma- 
terials identified in previous preconceptual studies for sealing of a 
repository in basalt. Materials tests included expansive cements, 
mortars, cement grouts, and clay-sand mixtures. Tests were 
performed to develop crushing strengths, permeability, and segre- 
gation characteristics to yield information useful in assessing 
potential physical stability of candidate plug materials under simu- 
lated host rock environments, and also develop host rock plug 


interface permeability data. Many of the basalt sand-clay speci- 
mens tested were required to be fully saturated prior to measuring 
some key laboratory values. Saturation was not obtained within the 
available test time and a complete set of results was not obtained. 


12787 (RHO-BWI-TD-023) Block Test No. 1 final report: 
Results from experimental and numerical analyses at elevated 
temperatures. Cramer, M.L. (Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations); Berlin, G.T.; 
Heath, R.E.; Keating, J.J. Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations; Morrison-Knudsen Co., 
Inc., Boise, ID (USA). Dec 1985. 215p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030;AC06-80RL10000. Available from OSTI; INIS. 

A series of thermal, mechanical and thermomechanical tests 
have been performed on a 2 meter by 2 meter by 2 meter block of 
jointed basalt in the Near-Surface Test Facility on the Hanford Site. 
Results from this test include values for the rock mass deformation 
moduli, the coefficient of thermal expansion and thermal conductiv- 
ity as a function of confining stress, temperature and loading 
direction. The performance of a variety of instruments under hostile 
conditions was evaluated. Finite and discrete element modeling 
methods were used in the analysis of data. 26 refs., 109 figs., 37 
tabs. 


12788 (RHO-BWI-TI-001-Vol.1) Assessment of voicanic and 
geothermal activity in the Pasco Basin and vicinity: Volume 1, 
Narrative report. Davis, J.D. (Fugro, Inc., Long Beach, CA (USA)). 
Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations; Fugro, Inc., Long Beach, CA (USA). 27 Jun 1980. 
204p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO06-77RL01030. Available from OSTI; INIS. 

Event network analyses indicate the most likely volcanic hazard 
to the Pasco Basin is influx of ash fall tephra from source areas in 
the Cascade Range. Less likely, but still notable, is the possibility 
of water flooding the Pasco Basin as a result of volcanic damming 
of one or more major drainages in the region. The least probable 
hazards include (1) influx of ash flows from eruptions in the Cas- 
cade Range or the Basin and Range Province, (2) renewed flood 


basalt volcanism, and (3) breaching of a repository by a dike or fis- 
sure. It is highly unlikely that volcanism will pose a direct threat to 
the integrity of any nuclear waste repositories in the Pasco Basin. 
Low-temperature geothermal water (20°-90°C) is present at ran- 
dom locations within the Pasco Basin and vicinity. This water may 
represent a potential resource only for direct heating purposes. 
Available data indicate no geothermal reservoirs with temperatures 
high enough and depths shallow enough for economical 

of electricity are present within the Pasco Basin. 70 refs., 16 figs., 
7 tabs. 


12789 (RHO-BWI-TI-001-Vol.2) Assessment of voicanic and 
geothermal activity in the Pasco Basin and vicinity: Volume 2, 
Bibliography. Fugro, Inc., Long Beach, CA (USA). 30 May 1980. 
207p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

This bibliography has been compiled from many sources includ- 
ing previously published bibliographies on the Columbia Plateau 
basalts as discussed in the accompanying Narrative Report. Refer- 
ence lists from reports acquired for the study have also been 
checked for additional citations. A Vydec word processing system 
has been utilized for bibliographic data storage. This has allowed 
continuous updating and editing throughout the period of the con- 
tract. Separate bibliographies for the Karroo and Deccan Trap 
Basalts, included at the back of this volume, are preceded by blue 
dividers. 


12790 (RHO-BWI-TI-003) Development of a program for 
baseline seismic monitoring for a nuclear waste repository: Fi- 
nal report. Caggiano, J.A. (Rockwell international Corp., Richland, 
WA (USA). Rockwell Hanford Operations). Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Woodward-Clyde Consultants, San Francisco, CA (USA). 30 Jul 
1980. 165p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

This generic report develops the rationale and background for 
seismic monitoring of candidate site(s) in Columbia River Basalt at 
the Hanford Site, addresses the collection and analysis of 
earthquake (seismic) data, identifies necessary equipment, and de- 
velops a program for collection of baseline earthquake data at a 
candidate repository site. This program, when implemented, will 
gather baseline earthquake data for (1) use in site verification, (2) 
development of seismic design criteria and design analysis, (3) as- 
sessing natural and induced stress in Columbia River Basalt 
before, during, and after repository construction. The report also in- 
cludes an extensive bibliography. 


12791 (RHO-BWI-T--004) Assessment of the effects of sur- 
ficial geologic processes in the Pasco Basin: Final report. 
Davis, J.D. Woodward-Clyde Consultants, San Francisco, CA 
(USA). 2 Jul 1980. 84p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

Based on a review of available literature, an estimate is made of 
rates of operation of surficial geologic processes and the new ef- 
fect of the operation of such processes over the next one million 
years. It is believed that the net effect of the operation of denuda- 
tion, aggradation, uplift and subsidence over the next one million 
years will be less than 100 meters of downcutting of the present 
surface. 147 refs., 14 figs., 12 tabs. 


12792 (RHO-BWI-TI-006) Tectonic study, analysis, and as- 
sessment of the Pasco Basin and vicinity, Washington. 
Caggiano, J.A. (Shannon and Wilson, Inc., Seattle, WA (USA)). 
Shannon and Wilson, Inc., Seattle, WA (USA). 15 Sep 1980. 466p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

This document reviews existing literature and data in situ stress 
and tectonic models for the Pasco Basin and vicinity. Field check- 
ing and review of geologic maps and interpretations were 
conducted at selected localities in the Pasco Basin and region. 
Cross sections were prepared from existing data show the aerial 
distribution and thickness of major geologic units down to the up- 
per mantle. A refined tectonic model is presented that combines 
the best elements of various hypotheses and is a reasonable work- 
ing hypothesis to be used as a guide to further data gathering. 
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12793 (RHO-BWI-TI-007) US Bureau of Mines borehole de- 
formation gage baseline algorithm: Supporting document. 
White, W.F.; Kim, Kunsoo. Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations. Sep 1980. 15p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

This document provides the baseline algorithm for the US Bu- 
reau of Mines Borehole Deformation Gages (USBM Gages) used 
at the Near-Surface Test Facility (NSTF) as a part of the Rock In- 
strumentation System (RIS) for Full Scale Heater Tests (FS) #1 
and #2. It represents the baseline information available at the time 
of publication. The purpose of this document is to state the algo- 
rithm to be used for the USBM gage at the NSTF, the basis for the 
equation, the method used to arrive at the constants in the equa- 
tion, and to identify further instrument testing necessary to improve 
the understanding of the instrument's response in this high temper- 
ature, hard rock environment. 4 refs. 


12794 (RHO-BWI-TI-008) IRAD vibrating wire stressmeter 
baseline algorithm. White, W.F.; Kim, Kunsoo. Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations. 
Sep 1980. 13p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC06-77RL01030. Available from OST}; 
INIS. 

This document provides the baseline algorithm for the IRAD Vi- 
brating Stressmeters (IRAD Gages) used at the Near-Surface Test 
Facility (NSTF) as a part of the Rock Instrumentation System (RIS) 
for Full Scale Heater Tests (FS) #1 and #2. It represents the base- 
line information available at the time of publication. The purpose of 
this document is to state the algorithm to be used for the IRAD 
gage at the NSTF, the basis for the equation, the method used to 
arrive at the constants in the equation, and to identify further in- 
strument testing necessary to improve the understanding of the 
instrument's response to this high temperature, hard rock environ- 
ment. 2 refs. 


12795 (RHO-BWI-TI-009) Multiple position borehole exten- 
someter baseline algorithm. White, W.F.; Kim, Kunsoo. Rockwell 
international Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Sep 1980. 26p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

This document provides the baseline algorithm for the Multiple 
Position Borehole Extensometers (MPBX’s) used at the Near- 
Surface Test Facility (NSTF) as a part of the Rock Instrumentation 
System (RIS) for Full Scale Heater Tests (FS) #1 and #2. It repre- 
sents the baseline information available at the time of publication. 
The purpose of this document is to state the algorithm to be used 
for the MPBX’s at the NSTF, the basis for the equations, the 
method used to arrive at the constants in the equations, and to 
identify further instrument testing necessary to improve the under- 
standing of the instrument's purpose in this high temperature, hard 
rock environment. 5 refs., 5 figs. 


12796 (RHO-BWI-TI-010) Answers to questions from 
Waste Isolation Systems Panel. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. 1980. 79p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

This set of questions and answers was prepared as part of the 
US Department of Energy’s (DOE) response to a letter from Dr. 
Thomas H. Pigford to Donald Veith dated August 28, 1980. Mr. 
Veith directed tne Office of Nuclear Waste Isolation (ONWI) to pre- 
pare a response to this letter and the Basalt Waste Isolation 
Project (BWIP) was directed to support this effort. Mr. J.O. Duguid 
at ONWI has taken the BWIP response and combined it with other 
responses in order to prepare a coherent answer to Dr. Pigford’s 
letter. The questions, which are written in italics, were derived from 
the August 28, 1980 letter and are in the order in which they occur 
in the letter. The order of the questions is important because the 
questions are interrelated and were grouped in paragraphs. Some 
of the questions are incomplete when taken out of context. The an- 
swers, which follow each question, were written in a manner which 
could be readily incorporated in the DOE response to Dr. Pigford. 
The answers include the most recent information available; there- 
fore, some of the information has not been previously published. 
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Wherever reference material was available it was cited. In many 
cases the reference material will provide a more complete answer 
than that which is provided here. 


12797 (RHO-BWI-TI-011) Economic geology of the Pasco 
Basin, Washington, and vicinity. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. Sep 1980. 
328p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

This document assesses the geologic potential for the occur- 
rence and development of mineral and fossil fuels within the Pasco 
Basin. In addition, an inventory is made of high-unit-value mineral 
resources within a 200 mile radius of the Hanford Site. An inven- 
tory of all mineral resources is given for an area encompassed 
within 100 kilometers of the Hanford Site. An appendix, plates and 
a bibliography are included. 23 figs., 15 tabs. 


12798 (RHO-BWI-Ti-018) Measurement of rock mass de- 
formation properties by the borehole jacking method at the 
near-surface test facility. Shuri, F.S. (Foundation Sciences, Inc., 
Portland, OR (USA)); Dodds, D.J.; Kim, Kunsoo. Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Foundation Sciences, Inc., Portland, OR (USA). Oct 1980. 23p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-77RL01030. Available from OSTI; INIS. 

This document describes the test and test results in a series of 
76 borehole jacking tests to develop an understanding of the range 
of the modulus values for in situ deformation of Pomona basalt at 
the Near Surface Test Facility. 14 refs., 12 figs., 3 tabs. 


12799 (RHO-BWI-TI-020) Status of initial phase of site- 
specific seismic monitoring: Basalt Waste Isolation Project. 
Rohay, A.C. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. 30 Jan 1981. 25p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO6- 
77RL01030. Available from OSTI; INIS. 

This report presents the status of the initial phase of site-specific 
seismic monitoring work conducted under the Basalt Waste Isola- 
tion Project. This work is currently organized under two main 
elements: (1) a portable array; and (2) a baseline data collection 
array. Progress toward the development of each array is discussed 
along with an interpretation of preliminary data obtained from the 
test of a borehole seismometer at potential repository depths. The 
text is supplemented by nine figures and one table. 9 figs., 1 tab. 


12800 (RHO-BWI-TI-021) Basalt Waste Isolation Project 
reference conditions for long-term risk assessment caicula- 
tions. Carrell, D.J. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. Jan 1981. 72p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

One of the studies being conducted by the Basalt Waste Isola- 
tion Project (BWIP) is an assessment of long-term risks associated 
with a hypothetical repository located at the Hanford Site. In order 
to perform such an assessment, it is necessary to develop a set of 
reference conditions to be used in risk calculations. This document 
contains the reference conditions to be used during preliminary risk 
assessment studies. Much of this information is based on field and 
laboratory data; however, some information is based on assump- 
tions made by technical experts within the BWIP. Before final risk 
assessments can be completed, these assumptions will be verified 
by additional field and laboratory studies which are presently under 
way. 17 refs., 20 figs., 20 tabs. 


12801 (RHO-BWI-TI-022) BWIP [Basalt Waste Isolation 
Project] technical information: Design guidelines for a spent 
fuel waste package for a repository in basalt. Anderson, W.J. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Feb 1981. 24p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 

Technical information in the form of waste package design guide- 
lines for a repository in basalt are needed to support the National 
Waste Terminal Storage (NWTS) waste package design effort. The 
guidelines are based on results of the BWIP repository design, site 
characterization and waste package studies. Discussions of factors 





to be considered in waste package design approaches are pro- 
vided, along with preferred and undesirable approaches identified 
during BWIP studies. 9 refs., 6 figs., 1 tab. 


12802 (RHO-BWI-TI-024) Supporting document: Applice- 
bility of the Near-Surface Test Facility program to repository 
design. Rockwell International Corp., Richland, WA (USA). Rock- 
well Hanford Operations. Dec 1981. 99p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract ACO06-77RL01030. 
Available from OSTI; INIS. 

This report discusses the relationship and value of the Near- 
Surface Test Facility (NSTF) Testing program to the process of 
designing and building a nuclear waste repository. The importance 
of the program is addressed from the standpoint of knowledge of 
basalt behavior gained and of time savings accrued from the oper- 
ation of the test program. The testing which has been done or is 
presently planned at the NSTF, plus additional testing which should 
be done in order to proceed with the repository design, is dis- 
cussed. This report concludes that the NSTF Testing Program has 
been and can continue to be an invaluable tool in the process of 
designing and constructing a nuclear waste repository. 10 refs., 30 
figs., 12 tabs. 


12803 (RHO-BWI-TI-041) Hollow inclusion stress cell base- 
line algorithm. White, W.F.; Kim, Kunsoo. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. Mar 
1981. 12p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

This document provides the baseline algorithm for the CSIRO 
Hollow inclusion Stress Cell (HISC) used at the Near-Surface Test 
Facility (NSTF) as a part of the rock instrumentation system for 
Block Test #1 (BT #1). It represents the baseline information avail- 
able at the time of publication. The purpose of this document is to 
state the algorithm to be used for the HISC at the NSTF for BT #1 
and the basis for the equations used. 


12804 (RHO-BWI-Ti-042-Rev.2) Operational test guidelines 
and support data for jointed Block Test #1. Cramer, M.L. Rock- 
well international Corp., Richland, WA (USA). Rockwell Hanford 
Operations. Mar 1984. 32p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-77RL01030. Available 
from OSTI; INIS. 

Technical data and general guidelines are provided as primary 
input for the formulation of operating test procedures needed for 
Block Test #1. Specific statements on the various responsibilities of 
the organizations involved with the test are described along with a 
step by step description of the loading sequence and the heater 
schedule to be followed during Step 2 of the test. 


12805 


(RHO-BWI-TI-044) Initial experiments on the hy- 
drothermal interaction of supercaicine and supercaicine plus 
basalt with groundwater at 300°C and 300 bars. Jenkins, D.M. 


Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Sep 1980. 65p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This report describes the initial results on two experiments in- 
volving a mixture of supercaicine + groundwater (SPCW 1-1) and 
basalt + supercaicine + groundwater (BSPW 1-1). Both experi- 
ments were run in Dickson-type rocker bombs at 300°C, 300 bars 
and with a 10:1 ratio of water to solid. Solution samples were 
taken periodically over the 30-day duration of the runs. Solution 
analyses revealed that only Na, Si, Mo, Rb, and Cr were present in 
any appreciable amount, with very minor amounts of U and rare 
earth elements. Groundwater buffered by unsintered supercalcine 
has pH values that level off to about 9.5 after 300 hours. Ground- 
water buffered by unsintered supercalcine + basalt has pH values 
that continue to decrease after 700 hours and that are markedly 
lower, the final pH value being 7.5. A reconnaissance examination 
of the run products showed a considerable degree of reaction after 
30 days. The only reliability identified phase was pollucite 
(CsAlSiz0¢) which appears as both spherical nodules and euhe- 
dral crystals. 9 refs., 4 figs., 7 tabs. 


12806 (RHO-BWI-TI-057) The nature and importance of the 
minerals industry in the Hanford Site region of Washington 


and Oregon. Leaming, G.F. Leaming ( ) Associates, 
Marana, AZ (USA). 1 Jun 1981. 75p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This document analyzes the economics of the extractive mineral 
industry in the vicinity of the Hanford Site with respect to gross, net 
and net present value of mineral produced, and impact of the indus- 
try on the local economy economics. Comparisons are made with 
other areas of the Columbia Plateau and with other western states. 
It is concluded that the mineral industry within 100 kilometers of a 
proposed terminal waste repository site is relatively insignificant in 
terms of net resource values and in terms of employment, personal 
income, and tax revenues. 112 refs., 7 figs., 16 tabs. 


12807 (RHO-BWI-TI-069) Borehole Assessment Needs 
Plan. Oston, S.G. (Analytic Sciences Corp., Reading, MA (USA)); 
Scott, J.I. Rockwell International Corp., Richland, WA (USA). Rock- 
well Hanford Operations; Analytic Sciences Corp., Reading, MA 
(USA). 5 Mar 1982. 98p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-77RL01030. (TR-3677). 
Available from OSTI; INIS. 

This report describes the methodology and results of a study 
performed by The Analytic Sciences Corp. (TASC) for the Basalt 
Waste Isolation Project (BWIP). The objective of the work was to 
provide an independent evaluation of needs for additional bore- 
holes as part of the BWIP Site Characterization activities. Basic 
strategy evaluates the contributions of additional boreholes to con- 
fidence that relevant EPA, NRC and DOE performance criteria can 
be met. The technical approach consists of a criteria and data 
review, a statistical analysis of borehole data using Kriging tech- 
niques, and an evaluation of BWIP repository performance for 
selected scenarios. 30 refs., 7 figs., 15 tabs. 


12808 (RHO-BWI-T--072) Sorption behavior of selected ra- 
dionuclides on potential backfill materials. Salter, P.F. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. 26 Apr 1982. 14p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

The sorption behavior of selected radionuclides on two potential 
backfill materials, crushed basalt and sodium-bentonite, has been 
investigated. Radionuclide distribution coefficients (Kd), using a 
batch equilibrium technique, have been determined for U, Se, Np, 
Tc, Pu, Cs and Sr sorption on basalt and associated secondary 
minerals and for U, Np, Cs and Sr on bentonite under expected 
repository conditions. Based on these sorption data, a backfill com- 
posed of a mixture of crushed basalt and bentonite strongly sorbs 
Cs, Sr and Am under oxidizing and reducing conditions. Neptunium 
is strongly sorbed only under reducing conditions. Uranium is mod- 
erately sorbed by the backfill under reducing conditions. lodine, Tc 
and Se are poorly sorbed under oxidizing conditions; however, it is 
expected that Tc and Se will be precipitated and/or sorbed by the 
backfill under reducing conditions. 4 refs., 1 fig., 4 tabs. 


12809 (RHO-BWI-TL-075) The acceptability of the ONWI 
waste package evaluation code BARIER. Vershel, R.B. Rockwell 
international Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Jun 1982. 27p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

An evaluation of BARIER, a computer code which represents the 
processes affecting waste package degradation was performed us- 
ing actual output from the code on the BWIP PRIME 750 computer. 
Two recommendations are presented — modification of the existing 
code and development of a code which utilizes portions of the 
BARIER as well as other available codes. 3 refs., 4 figs., 5 tabs. 


12810 (RHO-BWI-TI-076) Thermal and mechanical proper- 
ties data for Hanford Site Basalts: Input for National Bureau of 
Standards. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. May 1982. 54p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract ACO06- 
77RL01030. Available from OSTI; INIS. 

This report provides a summary of the laboratory determined 
thermal and mechanical properties data for Hanford Site Basalts. It 
was prepared as a working draft for input to the National Bureau of 
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Standards and it is not scheduled to be updated as new data be- 
comes available. 23 refs., 7 figs., 20 tabs. 


12811 (RHO-BWI-TI-078) An assessment of geologic data 
needs requiring borehole drilling and testing to support site 
characterization activities for a nuclear waste repository in 
basalt. Rockwell Intemational Corp., Richland, WA (USA). Rock- 
well Hanford Operations. Jun 1982. 83p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This document provides a systematic assessment of the data 
needed from boreholes for geologic characterization of the site, the 
reference repository location, the Cold Creek syncline, and the 
Pasco Basin region as they pertain to characterizing a repository 
site in Columbia River basalt. This document supports the “Test 
Plan for Obtaining Geotechnical Data requiring Usage of Boreholes 
to Support Site Characterization for a Nuclear Waste Repository in 
Basalt.” 16 refs., 2 figs., 1 tab. 


12812 (RHO-BWI-T-O079) An assessment of hydrologic 
data needs requiring borehole drilling and testing to support 
site characterization activities for a nuclear waste repository 
in basalt. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Jun 1982. 143p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

This document provides a systematic assessment of the data 
needed from boreholes for hydrologic characterization of the site, 
the reference repository location, the Cold Creek syncline, and the 
region as they pertain to characterizing a repository site in 
Columbia River basalt. 52 refs., 29 figs., 12 tabs. 


12813 (RHO-BWI-T--080) An assessment of rock mechan- 
ics data needs requiring borehole drilling and testing to 
support site characterization activities for a nuclear waste 
repository in basalt. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. Jun 1982. 84p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

This document provides a systematic assessment of the data 
needed from boreholes for rock mechanic characterization of the 
site, the reference repository location, the Cold Creek syncline, and 
the region as they pertain to characterizing a repository site in 
Columbia River basalt. 25 refs., 6 figs., 6 tabs. 


12814 (RHO-BWI-TI-082) A user's guide to BARIER imple- 
mented on the PRIME 750 Computer. Vershel, R.B. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. 27 Jul 1982. 14p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

This document addresses the information needed to implement 
the Waste Package Evaluation Code BARIER on the Basalt Waste 
Isolation Project's PRIME 750 Computer. 7 tabs. 


12815 (RHO-BWI-Ti-088-Rev.A-O) Stress calculations for 
BWIP [Basalt Waste Isolation Project] Conceptual Design: Re- 
vision A-0. Baxter, J.T. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations); Topcubasi, A.F. Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations; KE/PB, Richland, WA (USA). Aug 1982. 70p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

This report summarizes the results of two- and three-dimensional 
analyses of the canister storage boreholes and the room crown for 
the current Nuclear Waste Repository in Basalt (NWRB). Analyses 
evaluated excavation induced stress concentrations and thermal 
stresses due to emplacement of a nuclear waste form. Reported 
values represent a preliminary numerical analysis undertaken to 
corroborate the NWRB Conceptual Design prepared by KE/PB. 8 
figs., 8 tabs. 


12816  (RHO-BWI-T+090) Preliminary results of hydrologic 
testing the Middle Sentinel Bluffs Basalt Vesicular Zone at 
Borehole RRL-2 (3,057—3,172 feet). Strait, S.R.; Spane, F.A. Jr. 
Rockwell International Corp., Richland, WA (USA). Rockwell 


Hanford Operations. Dec 1982. 25p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This report presents preliminary results and description of hydro- 
logic test activities for the Middle Sentinel Bluffs Basalt Vesicular 
Zone at Borehole RRL-2 over the depth interval 3,057 to 3,172 
feet. Hydrologic tests conducted include an over-pressure pulse 
test and constant head injection test. 3 refs., 6 figs., 2 tabs. 


12817 (RHO-BWI-TI-093) Documentation of speciation pro- 
grams. Liddell, K.C. (Washington State Univ., Pullman, WA (USA). 
Dept. of Chemical Engineering); Jacobs, G.K. Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Washington State Univ., Pullman, WA (USA). Dept. of Chemical 
Engineering. 27 Oct 1982. 105p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Contract SA-99326. Available from OSTI; INIS. 

This topical report, documents a computer program used to cal- 
culate the aqueous species distribution of radionuclides in Grande 
Ronde groundwater. The report includes a listing of the program 
and a sample calculation using neptunium. 5 refs. 


12818 (RHO-BWI-TI-094) Position on minimum thickness 
of the flow interior of Candidate Repository Horizons. Lehnhoff, 
T.F.; Krug, A.D. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Oct 1982. 12p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

A linear elastic analysis of the relationship between roof thick- 
ness and crown stress of excavated repository openings was 
conducted to establish a criterion for the minimum thickness of the 
flow interior required for construction in Candidate Repository Hori- 
zons. A value of 80 feet was found adequate for construction and to 
be compatible with the NWRB Conceptual Design. 3 refs., 3 figs. 


12819 (RHO-BWI-TI-104) User’s guide for RAFSCATT. Ja- 
cobs, G.K.; Petrarca, J.R. Rockwell international Corp., Richland, 
WA (USA). Rockwell Hanford Operations. Oct 1982. 48p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-77RL01030. Available from OSTI; INIS. 

This document describes the application and use of the com- 
puter program RAFSCATT (Release Rates As a Function of 
Solubility, Containment, And Water Travel Time). RAFSCATT en- 
ables the user to calculate the Maximum Permissible Release Rate 
(MPR) from the engineered system of a repository. The MPR may 
be calculated for a user-selected combination of containment times 
(radionuclide inventories), radionuclide solubilities, radionuclide re- 
tardation factors, groundwater flow rates through the repository, 
groundwater travel times to the accessible environment, and ra- 
dionuclide release limits to the accessible environment. In this 
manner, the sensitivity of MPR to the geochemical behavior of ra- 
dionuclides and hydrologic conditions may be determined. 1 fig., 1 
tab. 


12820 (RHO-BWI-TI-106-Rev.1) The effect of sample size 
on the uniaxial compressive strength of core trom the umatilla 
flow. Hulstrom, L.C. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. Apr 1985. 19p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO6- 
77RL01030. Available from OSTI; INIS. 

This tabulation of laboratory data contains the results of physical 
and mechanical property testing performed on core from the 
Umatilla flow to provide information on the possible variation in 
compressive strength with varying core specimen diameter. 5 refs., 
2 figs., 2 tabs. 


12821 (RHO-BWI-TI-107) Preliminary results of hydrologic 
testing the Umtanum basalt entablature at Borehole RRL-2 
(3762-3805 feet). Strait, S.R.; Spane, F.A. Jr. Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations. 
Nov 1982. 37p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC06-77RL01030. Available from OSTI; 
INIS. ; 

This report presents preliminary results and description of hydro- 
logic test activities for a section of Umtanum basalt entablature at 
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Borehole RRL-2 over the depth interval 3762 to 3805 feet. Hydro- 
logic tests conducted include a four step constant head injection 
test and one over-pressure pulse test. 6 refs., 7 figs., 3 tabs. 


12822 (RHO-BWI-TI-109) Preliminary results of hydraulic 
testing the Middle Sentinel Bluffs basalt colonnade/entablature 
at Borehole RRL-2 (3,175-3,244 feet). Strait, S.R.; Spane, F.A. Jr. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Nov 1982. 37p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This report presents preliminary results and description of hy- 
draulic test activities for a section of Middle Sentinel Bluffs basalt 
colonnade/entablature at borehole RRL-2 over the depth interval 
3,175 to 3,244 feet. Hydrologic tests conducted include a four step 
constant head injection test and one over-pressure pulse test. 6 
rets., 7 figs., 3 tabs. 


12823 (RHO-BWI-Ti-113-Rev.1) Principle borehole report: 
Borehole RRL-2: Revision 1. Wintczak, T.M. Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations. 
Jan 1984. 134p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract ACO6-77RL01030. Available from OSTI; 
INIS. 

The Principal Borehole, RRL-2, was drilled to provide information 
required for shaft design, selection of porthole locations and site 
suitability studies. The borehole meets objective 1 of the Test Plan 
for Exploratory Shaft - Phase | and Phase Il. The report represents 
the results of borehole drilling, the geological and geophysical log- 
ging, and the testing associated with Borehole RRL-2. 20 refs., 26 
figs., 23 tabs. 


12824 (RHO-BWI-TI-119-Rev.2) Exploratory Shaft test port- 
holes configuration: Revision 2. Plowman, D.E. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions; Raymond Kaiser Engineers, Inc., Oakland, CA (USA); 
Parsons, Brinckerhoff, Quade and Douglas, Inc., Oakland, CA 
(USA). 31 Mar 1987. 27p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-77RL01030. Available 
from OSTI; INIS. 

Portholes are required at strategic locations in the Exploratory 
Shaft liner to facilitate borehole drilling and testing of the surround- 
ing rock formations. Borehole drilling and testing through portholes 
will assist in determining effective grout seal between casting and 
rock; obtaining grout and rock samples for visual and laboratory 
testing; performance of hydrologic, geologic, and geomechanical 
tests in situ; and determining water inflow prior to breakout at the 
selected shaft station horizon. 3 refs., 6 figs., 3 tabs. 


12825 (RHO-BWI-TI-120) BWIP [Basalt Waste Isolation 
Project] crack growth studies. James, L.A. (Westinghouse 
Hanford Co., Richland, WA (USA)); Blackburn, L.D. Rockwell Inter- 
national Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Westinghouse Hanford Co., Richland, WA (USA). Jan 1983. 39p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

The potential mechanisms of environmentally assisted cracking 
in waste package containers and existing information relative to 
cracking behavior of ferrous alloys in elevated temperature aque- 
ous environments are reviewed relative to environments expected 
in an NWRB. The design approach using limiting stress/flaw size 
combinations defined by stress intensity factors is discussed as it 
applies to container design confirmation to preclude container 
cracking. A program is proposed to generate crack growth data on 
low carbon and 9Cr-1Mo steels and their weldments in synthetic 
Grande Ronde groundwater. 14 refs., 11 figs., 3 tabs. 


12826 (RHO-BWI-TI-127) Description of the experimental 
approach and procedures used by the Basalt Waste Isolation 
Project in conducting hydrothermal tests on ™T 
borosilicate glass. Coles, D.G.; Apted, M.J. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. Jun 
1983. 14p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 
A series of hydrothermal tests have been conducted on a 76-68 
borosilicate glass, doped with Tc, both alone and in the presence 


of reference Umtanum basalt. At 200°C and 30 MPa, a steady- 
state concentration for °°Tc of approximately 65 mg/L (~6.5 x 
10-*M) was found for the borosilicate glass + Grande Ronde 
groundwater test. For the 200°C and 30 MPa test on borosilicate 
lass + basalt + Grande Ronde groundwater, on early steady-state 

Te concentration of about 25 mg/L (~2.5 x 10-5M) was 
reached. After about 800 hours run duration, however, °°Tc con- 
centration began to decrease to a final steady-state value of 0.01 
mg/L (1.0 x 10-?M). Geochemical reactions controlling this 
behavior are discussed and the possible impact of these °°Tc con- 
centration on waste form and waste package performance in an 
NWRB are reviewed. 13 refs., 1 fig., 1 tab. 


12827 (RHO-BWI-T-129) An assessment of the suitability 
of five overcoring techniques for stress determination in a 
jointed basalt. Gregory, E.C. (Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations); Rundle, T.A.; 
McHenry, J.M.; McCabe, W.M.; Kim, K.; Leijon, B.A.; Nolting, R.M; 
Goodman, R.E. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Feb 1983. 2038p. Sponsored by U.S. 
DOE Radioactive Waste M ment. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

Overcoring tests were conducted at the Near-Surface Test Facil- 
ity (NSTF) using the US Bureau of Mines borehole deformation 
gauge, the C.S.|.R.O. hollow inclusion stress cell, the cast epoxy 
inclusion, the Lulea triaxial strain cell, and the C.S.I.R. “doorstop- 
per” gauge to assess the suitability of each technique for in situ 
stress determination in a closely jointed basalt. This effort is in sup- 
port of the Basalt Waste Isolation Project which is studying the 
feasibility of locating a nuclear waste repository in basalt. Testing 
at the NSTF provided information for the evaluation of overcoring 
techniques so that one or more can be selected to obtain in situ 
stress data at the reference repository horizon. Even though some 
problems were experienced, the borehole deformation gauge and 
doorstopper proved the most successful. 30 refs., 53 figs. 16 tabs. 


12828 (RHO-BWI-T--130) Hydrologic test results for the 
Rattlesnake Ridge interbed and Pomona basalt flow top at 
Borehole DB-15. Strait, S.R.; Brown, W.R. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. Jul 
1983. 22p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

This report presents results and description of hydrologic test ac- 
tivities for the Rattlesnake Ridge interbed and Pomona basalt flow 
top at Borehole DB-15. Hydrologic tests conducted include con- 
stant discharge air-lift and constant discharge submersible pumping 
tests. An observed hydraulic head for the test interval was 409 + 1 
feet above mean sea level. Transmissivity values determined from 
hydrologic tests performed, ranged between 493 and 469 ft?/day. 
The best estimate of transmissivity is 480 ft?/day. The best esti- 
mate of equivalent hydraulic conductivity, based on an effective 
test thickness of 56 feet is 8.6 ft/day. 4 refs., 7 figs., 2 tabs. 


12829 (RHO-BWI-TI-131) Hydrologic test results for the 
Selah interbed at borehole DB-15. Strait, S.R.; Brown, W.R. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Aug 1983. 25p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 

This report presents results and description of hydrologic test ac- 
tivities for the Selah interbed at borehole DB-15. Hydrologic testing 
included a constant discharge submersible pumping test. A pro- 
jected hydraulic head for the test interval is 406 + 1 ft above mean 
sea level. The best estimate of transmissivity is 7.7 ft?/day. The 
best estimate of equivalent hydraulic conductivity, based on an ef- 
fective test thickness of 22 ft, is 0.34 ftday. 4 refs., 8 figs., 2 tabs. 


12830 (RHO-BWI-TI-132-Rev.2) Tabulation of Young’s mod- 
uli and Poisson’s ratio determinations from uniaxial and 
triaxial compressive strength tests from boreholes RRL-2, 
RRL-6, and RRL-14: Revision 2. Craig, P.A. (Rockwell Interna- 
tional Corp., Richland, WA (USA). Energy Systems Group). 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Jan 1985. 49p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 
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The attached tabulation of laboratory data contains the resulting 
Young’s modulus and Poisson's ratio of the load deformation 
curves from boreholes in the Referenced Repository Location 
(RRL). Calculations were performed in response to a request from 
the Manager, Modeling and Analysis Group, BWIP Engineering 
Development Department. Work was done in the Rock Mechanics 
Laboratory in the 2101-M Building, 200 East Area, under the 
auspices of the Materials Testing Group, Engineered Barriers De- 
partment. Further analysis of the data is the responsibility of the 
Modeling and Analysis Group, Engineering Development Depart- 
ment. 5 refs., 2 figs. 


12831 (RHO-BWI-TI-140) Irradiation-corrosion of iron-base 
alloys in Hantord Grande Ronde groundwater. Westerman, R.E. 
(Pacific Northwest Lab., Richland, WA (USA)). Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Pacific Northwest Lab., Richland, WA (USA). Jul 1983. 12p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

The corrosion behavior of four iron-base alloys was investigated 
in a gamma radiation field (~3 x 10° rad/hr) to time exposures of 
up to 13 months. Synthetic Grande Ronde groundwater was 
pumped through a bed of crushed basalt in the bottom of an auto- 
clave operating at 250°C prior to contacting the specimens. All 
alloys exhibited acceptably low uniform corrosion rates. The high- 
est steady-state rate observed was 11 yum/yr (0.43 milV/yr) based on 
linear corrosion kinetics. A cast steel containing chromium and 
molybdenum generally exhibited the greatest resistance to corro- 
sion. 4 refs., 1 fig., 4 tabs. 


12832 (RHO-BWI-TI-141) Hydrothermal reaction of simu- 
lated waste forms with barrier materials under conditions 
expected in ae nuclear waste ory In basalt. Myers, J.; 
Apted, M.J.; Mazer, J.J. Rockwell international Corp., Richland, 
WA (USA). Rockwell Hanford Operations. Sep 1983. 183p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

Simulated spent fuel, simulated defense high-level waste, and 
simulated and ®*Tc-doped commercial high-level waste (PNL 76- 
68) were reacted with groundwater, both in the presence and 
absence of basalt, simulating expected conditions for a nuclear 
waste repository located in basalt at the Hanford Site, Washington. 
Experiments were performed in gold bag sampling autoclaves at 
temperatures between 90°C and 300°C, at 30 megapascals pres- 
sure. During the course of the experiments, samples of the fluid 
phase were periodically withdrawn from the autoclaves and were 
analyzed for pH as well as major, minor, and trace cations and an- 
ions. At 200°C and 300°C, all dissolved species displayed either 
steady-state concentrations or decreasing concentrations after the 
first 1,000 hrs. At 100°C, some dissolved components had not 
reached steady-state concentrations after 6000 hr. Solids charac- 
terization suggests that the formation of secondary alteration 
phases such as alkali feldspar, smectite clays, scapolite, and a va- 
riety of uranium-bearing silicate phases, imposes solubility limits on 
the release of many analog elements of potential radionuclides. 
These steady-state (or solubility) concentration limits can be cou- 
pled with measured hydrologic flow rates to calculate radionuclide 
release rates from the waste form for a nuclear waste repository 
located in basalt. 


12833 (RHO-BWI-TI-142) Hydrologic test results of the 
Cold Creek interbed and Asotin basalt flow top at Borehole 
DB-15. Strait, S.R.; Brown, W.R. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. Oct 1983. 23p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

This report presents results and description of hydrologic test ac- 
tivities for the Cold Creek interbed and Asotin basalt flow top at 
Borehole DB-15. Hydrologic testing included a constant discharge 
submersible pumping test. An observed hydraulic head for the test 
interval was 407.6 + 0.5 feet above mean sea level. Transmissivity 
values determined from hydrologic tests performed ranged 
between 1570 ft?/day and 1810 ft@/day. The best estimate of trans- 
missivity is 1700 ft?/day. The best estimate of equivalent hydraulic 
conductivity, based on effective test thickness of 96 feet, is 18 ft/ 
day. 4 refs., 8 figs., 12 tabs. 
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12834 (RHO-BWI-TI-150) Results of hydrologic testing of 
the Cold Creek interbed and Umatilla basalt flow top at Bore- 
hole DC-15. Jackson, R.L. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations); Prater, L.S.; Raymond, 
J.R. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations; Pacific Northwest Lab., Richland, WA (USA). 
Aug 1983. 26p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC06-77RL01030. Available from OSTI; 
INIS. 

Results and a description of hydrologic testing of the Cold Creek 
interbed and Umatilla basalt flow top are presented in this report. 
The isolated test interval is from 713 to 787 ft below land surface. 
Hydrologic test results are assigned to the Cold Creek interbed 
(721 to 769 ft) and Umatilla basalt flow top (769 to 787 ft). Hydro- 
logic tests conducted between March 21 and March 26, 1980 
included a constant discharge airlift pumping tests and a constant 
discharge submersible pumping test. An observed hydraulic head 
for the interval was about 359 ft above mean sea level. Transmis- 
sivity values determined from tests performed range from 28 to 29 
ft?/day, with an assigned best estimate of 29 ft?/day. The best esti- 
mate of equivalent hydraulic conductivity, based on an effective 
test thickness of 66 ft, is 0.4 ft/day. 3 refs., 6 figs., 4 tabs. 


12835 (RHO-BWI-TI-152) Enviromechanical testing of AIS! 
1020 steel in Hanford Grande Ronde groundwater. Pitman, S.G. 
(Pacific Northwest Lab., Richland, WA (USA)); Westerman, R.E.; 
Fish, R.L. Rockwell International Corp., Richland, WA (USA). Rock- 
well Hanford Operations; Pacific Northwest Lab., Richland, WA 
(USA). Jul 1983. 38p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-76RL01830. Available from 
OSTI; INIS. 

The relative susceptibility of AIS! 1020 steel to environmentally 
assisted cracking (EAC) in Hanford Grande Ronde groundwater 
was investigated using slow-strain-rate (SSR) testing techniques. 
The groundwater flow rate and oxygen concentration levels were 
higher than those anticipated in the repository environment. No 
EAC was evident at a strain rate of 10-4/s. At a strain rate of 2 x 


10-7/s, and in highly strained regions of the specimen, evidence of 
EAC was observed. The SSR data are only used to assess rela- 
tive, EAC susceptibility of candidate canister materials and cannot 
be used for quantitative prediction of materials behavior. 9 refs., 15 
figs., 5 tabs. 


12836 (RHO-BWI-TI-155) Chemical and physical properties 
of waste package packing materials. Wood, M.|.; Relyea, J.F.; 
Lane, D.L.; Carlson, R.A. Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations. Aug 1983. 71p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

Data has been gathered to develop a preliminary understanding 
of the behavior of crushed basalt and sodium bentonite alone as 
well as mixtures of 75% crushed basalt-25% sodium bentonite, the 
current reference candidate material. The material properties inves- 
tigated included: (1) chemical stability under dry thermal and 
hydrothermal conditions; (2) radionuclide sorption capacity and 
solubility limits; and (3) hydraulic conductivities as a function of ma- 
terial density and temperature. The primary results of these studies 
indicate that: (1) the phase structure and swelling potential of ben- 
tonite remain intact up to dehydration temperatures of 370°C; (2) 
the primary hydrothermal reaction in a basalt-bentonite mixture is 
the alteration of basalt glass to smectites, zeolites, and quartz; (3) 
minor reaction of bentonite to form albite and quartz occurs with a 
slight enrichment of potassium in the bentonite phase; (4) the mo- 
bility of cationic radionuclides is low in the presence of basalt and 
bentonite under the expected reducing waste package geochemical 
conditions because of low solubility and high sorption; and (5) 
moderate density basalt-bentonite mixture (>1.7 g/em®) are char- 
acterized by low hydraulic conductivities (<1 x 10-® cm/sec). 


12837 (RHO-BWI-TI-159) Preliminary corrosion models for 
BWIP [Basalt Waste Isolation Project] canister materials. Fish, 
R.L.; Anantatmula, R.P. Rockwell international Corp., Richland, WA 
(USA). Rockwell Hanford Operations. 1983. 35p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO6- 
77RL01030. Available from OSTI; INIS. 





Waste package development for the Basalt Waste Isolation 
Project (BWIP) requires the generation of materials degradation 
data under repository relevant conditions. These data are used to 
develop predictive models for the behavior of each component of 
waste package. The component models are exercised in perfor- 
mance analyses to optimize the waste package design. This 
document presents all repository relevant canister materials corro- 
sion data that the BWIP and others have developed to date, 
describes the methodology used to develop preliminary corrosion 
models and provides the mathematical description of the models 
for both low carbon steel and Fe9CriMo steel. Example environ- 
menttemperature history and model application calculations are 
presented to aid in understanding the models. The models are pre- 
liminary in nature and will be updated as additional corrosion data 
become available. 6 refs., 5 tabs. 


12838 (RHO-BWI-TI-163) Specification of rock intrumente- 
tion locations and orientations for Full-Scale Heater Test No. 
1. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Dec 1983. 39p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

Instrument installed locations and orientations are given for Full- 
Scale Heater Test #1 conducted at the Near Surface Test Facility. 
Location specifications are given for the original installation of all 
thermocouples, Multiple-Position Borehole Extensometers, US Bu- 
reau of Mines Borehole Deformation Gages, and Vibrating Wire 
Stressmeters. 3 figs. 


12839 (RHO-BWI-TI-164) Specification of rock Instrumen- 
tation locations and orientations for Full-Scale Heater Test No. 
2. Perko, L.N. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Dec 1983. 42p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract ACO06- 
77RL01030. Available from OSTI; INIS. 

Instrument installed locations and orientations are given for Full- 
Scale Heater Test #2 conducted at the Near-Surface Test Facility. 
Location specifications are given for the original installation of all 
thermocouples, Multiple-Position Borehole Extensometers, US Bu- 
reau of Mines Borehole Deformation Gages, and Vibrating Wire 
Stressmeters. 3 figs. 


12840 (RHO-BWI-TI-166) Hydrologic test results for the 
upper Cohassett flow interior at Borehole DC-16A, Hanford 
Site, Washington. Brown, W.R.; Bruce, S.R.; Strait, S.R. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Feb 1984. 38p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

The results and description of hydrologic test activities for the 
upper Cohassett flow interior at borehole DC-16A, over the depth 
interval 3088 to 3256 ft, are presented in this report. The tests 
were conducted between March 29 and April 11, 1983. Hydrologic 
tests conducted include: over-pressure pulse, constant discharge 
air-lift pumping, slug injection, and constant head injection tests. 
Preliminary results from hydrologic tests performed indicate trans- 
missivity values ranging from 2.2 x 10-1 to 6.9 x 10° ft@/day, with 
an assigned best estimate of 2.4 x 10-' ft®/day. The best esti- 
mate of equivalent hydraulic conductivity based on a thickness for 
the effective test interval of 168 ft, is 1.4 x 10-% ft/day. Individual 
zones within the interval may possess higher and/or low hydraulic 
conductivities than calculated for the effective test section. 10 refs., 
8 figs., 4 tabs. 


12841 (RHO-BWI-T--168) Radionuclide sorption kinetics 
and column sorption studies with Columbia River basalts. Bar- 
ney, G.S. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations); Ames, L.L.; McGarrah, J.E.; Walker, 
B.A. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations; Pacific Northwest Lab., Richland, WA (USA). 
Sep 1983. 55p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC06-77RL01030. Available from OSTI; 
INIS. 

The kinetics of radionuclide sorption and desorption reactions in 
basalt-groundwater systems were evaluated at 60°C using a batch 
equilibration method. It was found that many sorption reactions on 
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surfaces of fresh (unaltered) basalt from the Umtanum and Cohas- 
sett flows are slow. Some reactions require more than 50 days to 
reach a steady state. Sorption of neptunium and uranium in oxidiz- 
ing (air saturated) groundwater appears to be controlled by slow 
reduction of these elements by the basalt surfaces. The resulting 
lower oxidation states are more strongly sorbed. Technetium and 
selenium, which are anionic under oxidizing conditions, are not 
measurably sorbed on fresh basalt surfaces, but are slightly sorbed 
on the altered surfaces of flow top basalt. Under reducing condi- 
tions, where the groundwater contains dilute hydrazine, sorption is 
faster for neptunium, uranium, technetium, selenium, and lead. Plu- 
tonium sorption rates were not affected by the groundwater Eh. It 
was shown that radium was precipitated rather than sorbed under 
the conditions of these experiments. Umtanum flow top material 
sorbed radionuclides much faster than fresh basalt surfaces due to 
its greater surface area and cation exchange capacity. Desorption 
rates for plutonium, uranium, neptunium, technetium, and selenium 
were generally much less than sorption rates (especially for reduc- 
ing conditions). These radionuclides are irreversibly sorbed on the 
basalts. 25 refs., 20 figs., 19 tabs. 


12842 (RHO-BWI-T--173) Magnetotelluric survey in the 
Hanford area of southcentral Washington. Halpin, D.L. 
(Geotronics Corp., Austin, TX (USA)). Rockwell international Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Geotronics 
Corp., Austin, TX (USA). May 1982. 526p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

This report presents the results of a magnetotelluric survey per- 
formed in south-central Washington in 1981 for Rockwell Hanford 
Operations by Geotronics Corporation. The data and a preliminary 
interpretation of the data are included in the report. The interpreta- 
tion is presented as profiles, isopach, and structural maps of 
geoelectric layers based on a partial grid of magnetotelluric sites. 9 
refs. 


12843 (RHO-BWI-TI-174) Shaft seal design concepts for a 
nuclear waste repository in basalt. Clayton, L.G.; Gallagher, 
S.A.; Hanson, D.J. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. 23 Mar 1984. 75p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-77RL01030. Available from OSTI; INIS. 

Shaft seal design concepts for a nuclear waste repository in 
basalt presented in this document are composed of discrete com- 
ponents. These components are used in a modular fashion to 
design shaft seals which address expected shaft conditions. The 
components were chosen to function in one or more of the follow- 
ing areas: (1) to provide structural stability, (2) to provide low 
hydraulic conductivity, and (3) to provide sorptive properties. Re- 
dundancy and diversity a stressed in developing the seal design 
concepts. The shaft seal concepts presented are not intended to 
be conceptual designs, but rather are intended to serve as a basis 
for developing seal conceptual design requirements, to guide per- 
formance model development, and to identify requirements for 
testing. 33 refs., 27 figs., 3 tabs. 


12844 (RHO-BWI-TI-175) Hydrologic test results for the 
Rocky Coulee flow interior at Borehole DC-4. Thorne, P.D. (Pa- 
cific Northwest Lab., Richland, WA (USA)); Spane, F.A. Jr. 
Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations; Pacific Northwest Lab., Richland, WA (USA). Dec 
1983. 40p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

The results and description of hydrologic testing activities for the 
Rocky Coulee flow interior at borehole DC-4, over the depth inter- 
val 2894 to 2942 ft, are presented in this report. Hydrologic tests, 
including an over-pressure pulse test and a constant head injection 
test, were conducted during April and May 1983. Results from hy- 
drologic tests performed indicate transmissivity values ranging from 
7.9 x 10-7 to 1.7 x 10-® ft?/day. The best estimate of equivalent 
hydraulic conductivity, based on an effective test interval thickness 
o 48 ft, is 2.5 x 10-® ft/day. Best estimate values obtained from 
testing fall within the lower range of hydraulic properties previously 
reported for similar Grande Ronde Basalt horizons. 16 refs., 8 figs., 
4 tabs. 
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12845 (RHO-BWI-TI-176) Effects of drilling fluid invasion 
on hydraulic characterization of low lity basalt hori 
zons: A field evaluation. Thorne, P.D. (Pacific Northwest Lab., 
Richland, WA (USA)); Spane, F.A. Jr. Rockwell International Corp., 
Richland, WA (USA). Energy Systems Group. Feb 1984. 107p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-77RL01030. Available from OSTI; INIS. 

This document reports the results of a recent field test to evalu- 
ate the effects of drilling fluid invasion on hydraulic characterization 
of low permeability basalt horizons. The test formation selected for 
the field evaluation was an 81 foot section of Roza flow colonnade 
and entablature at borehole DB-2. The test design of the field eval- 
uation included an initial phase of hydrologic testing (Phase |), 
followed by: injection of drilling fluid into the test section, removal 
of drilling fluid from the borehole, and a final phase of hydrologic 
testing (Phase Il). 26 refs., 10 figs., 10 tabs. 


12846 (RHO-BWI-TI-178) Magnetotelluric quality control 
study and calibration survey. Shoham, Y. (Geotronics Corp., 
Austin, TX (USA)). Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations; Geotronics Corp., Austin, TX 
(USA). May 1981. 160p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-77RL01030. Available 
from OSTI; INIS. 

We have performed a managetotelluric study in order to evaluate 
the data quality and reliability of magnetotelluric information ob- 
tained for Rockwell Hanford Operations by two sub-contractors. 
The motivation for performing this study resulted from: relatively 
poor and variable data quality and some major disagreements be- 
tween the results obtained in these two surveys. Geotronics’ task 
was to perform an analysis based on the material included in these 
survey reports and other available information. 


12847 (RHO-BWI-TI-182) Transport of radionuclides by 
bentonite and silica colloids in a GR-3 synthetic groundwater- 
interim report. Ames, L.L. (Pacific Northwest Lab., Richland, WA 
(USA)); McGarrah, J.E.; Walker, B.A. Rockwell Intemational Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Pacific North- 
west Lab., Richland, WA (USA). Aug 1983. 27p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO6- 
76RL01830. Available from OSTI; INIS. 

Radionuclide distributions in groundwater-colloid-basalt systems 
were measured using GR-3 groundwater and crushed Umtanum 
basalt at 60°C. The objective was to estimate the potential for ra- 
dionuclide transport from a nuclear waste repository in basalt by 
colloids suspended in groundwater. Three colloids were studied — a 
bentonite colloid representing a potential component of packing or 
backfill materials in the repository, and two hydrated silica colloids 
which might represent those generated from a glass waste form. 
The radioelements studied included isotopes of neptunium, 
uranium, selenium, technetium, and radium. Measurements of ra- 
dionuclide distributions in experiments with the bentonite colloid 
showed that uranium was sorbed strongly on the colloid (under 
both oxidizing and reducing conditions) but was readily transferred 
to basalt when it was added to the system. Sorption of neptunium, 
technetium, and selenium on the colloid was greatly enhanced by 
using reducing conditions. Only small amounts of neptunium and 
technetium were transferred to the basalt under reducing condi- 
tions, but most of the selenium was readily transferred under these 
conditions. 


12848 (RHO-BWI-TI-186) Borehole RRL-14 report. Patter- 
son, J.K. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Jan 1984. 56p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract ACO06- 
77RL01030. Available from OSTI; INIS. 

Borehole RRL-14 is part of the Basalt Waste Isolation Project's 
subsurface site selection and characterization activities. This report 
summarizes the drilling and coring operations, geologic logging, 
geophysical logging and hydrological testing, between August 1982 
and June 1983. 11 refs., 7 figs., 5 tabs. 


12849 (RHO-BWI-TI-188) Evaluation of hydraulic head 
measurements in DC-1: Final report. Grisak, G.E. (GTC Geologic 
Testing Consultants, Houston, TX (USA)); Leonhart, L.S. Rockwell 
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International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions; GTC Geologic Testing Consultants, Houston, TX (USA). Nov 
1983. 58p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

Historical records of hydraulic head, borehole drilling and testing 
histories, and construction reports were reviewed in an effort to iso- 
late data essential for an evaluation of piezometer integrity at 
DC-1. Model runs using the HCTM three-dimensional finite differ- 
ence groundwater simulation code were performed to simulate 
possible time-variant behavior of the piezometer seals. Recommen- 
dations were issued on the type of testing required for further 
evaluation. 19 figs. 


12850 (RHO-BWI-TI-268) Final results of thermal conduct- 
vivity tests on basalt cores. Feves, M.L. (Foundation Sciences, 
Inc., Portland, OR (USA)). Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations; Foundation Sciences, 
Inc., Portiand, OR (USA). Nov 1983. 155p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract ACO06- 
77RL01030. Available from OSTI; INIS. 

This report presents results of thermal conductivity tests of basalt 
core and calibrated reference materials. Thermal conductivity was 
measured on basalt specimens which were previously tested by 
another laboratory so that laboratory procedures and results from 
different laboratories could be directly compared. Basalt specimens 
of varying thickness were tested in order to evaluate the testing 
equipment sensitivity to specimen geometry. Specimens were pre- 
pared by sequentially sawing and grinding the 32-mm-thick 
Rockwell-supplied basalt specimens to 15, 8 and 5 mm in order to 
minimize effects due to variations in mineralogy and grain size. 
Test results indicated that measured thermal conductivity was re- 
lated to specimen size and test temperature. Primary reference 
materials with thermal conductivity in the range of 1 to 7 Wim-K 
are not available from the National Bureau of Standards. 2 refs. 


12851 (RHO-BWI-TI-269) X-ray diffraction study of se- 
lected Cohassett and Rocky Coulee flowtops. Rawson, S.A. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Jun 1985. 544p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

Ongoing studies of the secondary mineralogy of basaltic flowtops 
require a thorough characterization of the phases formed by alter- 
ation of the host basalt. As a part of that characterization, this 
document presents x-ray diffractograms collected on secondary 
minerals separated from the Rocky Coulee and Cohassett flow- 
tops. The data include diffractograms of bulk separates (—325 
mesh) of secondary minerals and diffractograms of <2 and <1 
micrometer separates made to characterize the phyllosilicate as- 
semblage. Computer-generated lists of two-theta peak positions 
and calculated d-spacings accompany the diffractograms. The 
phases identified by x-ray diffraction are tabulated for each sample. 
The x-ray diffraction analysis and sample preparation were con- 
ducted in accord with Basalt Operating Procedures. 


12852 (RHO-BWI-TI-272) The status of hydrothermal test- 
ing in fixed-volume vessels. Schramke, J.A. (Pacific Northwest 
Lab., Richland, WA (USA)). Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations; Pacific Northwest Lab., 
Richland, WA (USA). Mar 1985. 39p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

Experiments have been carried out to determine the feasibility of 
using fixed-volume titanium autoclaves for the hydrothermal testing 
of waste-package components for the Basalt Waste Isolation 
Project. These fixed-volume autoclaves are relatively inexpensive 
and easy to operate, but sampling in these autoclaves can be con- 
ducted only after the autoclave has cooled room temperature. The 
Basalt Waste Isolation Project has been conducting hydrothermal 
testing of waste package components in Dickson-type rocking au- 
toclaves. These experiments have been conducted at pressures up 
to 30MPa, and the design of these Dickson-type autoclaves per- 
mits the at-temperature sampling of the fluid. Thus, the results 
obtained from experiments conducted in the fixed-volume auto- 
claves could differ from the results of Dickson-type autoclave 
experiments because of quench reactions or pressure differences. 





12853 (RHO-BWI-TI-274) A preliminary assessment of wa- 
ter inflow into proposed excavations in the Cohassett flow 
interior. Baker, S.M. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. May 1985. 26p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

To support safety and feasibility evaluations of the proposed 
repository construction and operation, an assessment is necessary 
of the potential for inflow of groundwater to the repository excava- 
tions from the surrounding saturated rock. This report provides 
preliminary estimates of groundwater inflow based on simple mod- 
els appropriate to the current understanding of available data, and 
shows sensitivities in determining water inflow to uncertain parame- 
ters. Steady state inflow to the repository is estimated to be on the 
order of 100 gpm. An accident case of intersecting a 6 meter diam- 
eter drift with a flow top of high hydraulic conductivity (10-5 m/s) 
shows an initial inflow of about 3,400 gpm, decreasing to less than 
2,000 gpm after one hour. Based on available data, this is consid- 
ered to be a bounding analysis. The calculated inflow is a value 
which is routinely dealt with in underground excavations. 7 figs. 


12854 (RHO-BWI-TI-278) Analysis of solids from initial 
200°C, 30 MPa hydrothermal tests with fully-radicactive waste 
glass and spent fuel. Thomas, L.E. (Westinghouse Hanford Co., 
Richland, WA (USA)); Mastel, B.; Jenson, E.D. Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Westinghouse Hanford Co., Richland, WA (USA). 13 Jun 1985. 
26p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

Solids from 200°C, 30 MPa hydrothermal tests with ATM-6 simu- 
lated waste glass and Turkey Point spent fuel in simulated Grande 
Ronde groundwater were analyzed by SEM, EDS and XRD to 
identify the reaction products and locate elements released by 
waste form dissolution. Unreacted glass contained about 2% dis- 
persed crystalline phases (RuO2, Ru metal and an unidentified 
phase) in a nearly pore-free, homogeneous matrix, and was sup- 
plied as 150 to 200 um diameter particles with electrostatically 
attached fines. Reaction of the glass with ground-water in a 1364 
hour test (BSF-02) produced mainly zeolite P, a hydrated Na- 
aluminosilicate containing uranium and cesium. Pollucite (a Cs-rich 
zeolite) and weeksite (a uranyl silicate mineral) were identified as 
minor reaction products which formed colloidal-size particles. The 
glass particles partly dissolved during the test and additionally 
formed 2-4 um thick altered surface layers. In a companion 1823 
hour test with glass and basalt, BSF-03, mesostasis glass regions 
of the basalt were preferentially attacked, and the common zeolite 
mineral clinoptilolite was the sole reaction product. The presence of 
basalt appeared to inhibit reaction of the ATM-6 waste glass with 
groundwater. 13 refs., 8 figs., 2 tabs. 


12855 (RHO-BWI-TI-279) Spring inventory of the upper 
Cold Creek syncline. Singleton, K.; Premzic, R. Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations. 4 
Dec 1985. 16p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract ACO6-77RL01030. Available from OSTI; 
INIS. 

An intensive search was conducted in upper Cold Creek Valley 
from March 18—April 20, 1985, to locate and identify perennial 
spring discharge areas. This report documents efforts made to |o- 
cate these springs for use in chemical analyses. 3 refs., 3 figs., 5 
tabs. 


12856 (RHO-BWI-TI-281) Parametric analysis of release of 
radionuclides from a waste ge in basalt. Oliver, D.L. 
Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations. 22 Jul 1985. 37p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 

In this work the effects of several parameters on the predicted 
release of radionuclides from the waste package are investigated. 
Both analytical and numerical solutions were employed in this anal- 
ysis. The following parameters and phenomena were investigated. 
The diffusion coefficient, the host rock porosity, the retardation fac- 
tors in the host rock and in the packing material, solubility limited 
release, inventory limited release, and the effects of the adjacent 
tunnel. It is expected that the analyses presented in this work will 
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enhance the understanding of certain important aspects related to 
the prediction of the release of radionuclides from the waste pack- 
age. This work is preliminary in nature. Not all parameters that 
could impact the release of radionuclides have been investigated. 
However, the analysis presented is expected to illustrate the ef- 
fects of the varying selected parameters on the release rates. The 
parameters used in this work are assumed values. The intent is to 
investigate the sensitivities rather than assess the actual perfor- 
mance of the waste package. 11 refs. 


12857 (RHO-BWI-TI-282) Width and infilling of fractures in 
four Grande Ronde basalt flows beneath the reference reposi- 
tory location. Lindberg, J.W. Rockwell International Coprp., 
Richland, WA (USA). Rockwell Hanford Operations. 17 Mar 1986. 
88p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

Fracture widths were measured and percentages of secondary 
mineral infilling types were estimated on 3194 primary fractures in 
basalt core in order to characterize the distribution of width and the 
nature of the secondary infillings. The core samples were from the 
Rocky Coulee, Cohassett, McCoy, and Umtanum flows in core 
holes RRL-2, 6, 14, and DC-16A. Fracture width was characterized 
by calculating statistics of width samples, constructing cumulative 
frequency plots, and comparing the percentages of fractures with 
various predominating infilling types (including voids) among basalt 
flows, infraflow structures, and fracture width groups. Basalt flows, 
infraflow structures, and core holes cannot be differentiated consis- 
tentiy on the basis of fracture width. There is only one population 
of widths, and that population can be characterized by a log- 
normal distribution, and arithmetic mean of 0.23mm, and a 
standard deviation of 0.49mm. 6 refs., 13 figs., 12 tabs. 


12858 (RHO-BWI-TI-283) Examination of solids from 
200°C hydrothermal tests with fuel. Thomas, L.E. (West- 
inghouse Hanford Co., Richland, WA (USA)); Mastel, B.; Jenson, 
E.D. Rockwell international Corp., Richland, WA (USA). Rockwell 
Hanford Operations; Westinghouse Hanford Co., Richland, WA 
(USA). 9 Aug 1985. 20p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

A series of hydrothermal experiments using fully-loaded spent 
light-water reactor (LWR) fuel have been initiated in the presence 
of reference groundwater (GR-4) at 200°C. The experiments are 
designed to investigate the geochemical interaction of spent fuel 
with the other constitutents of a nuclear waste repository in basalt. 
Three experiments have been closely investigated recently in an 
attempt to characterize the solids present. Of particular interest are 
secondary solid phases—those which formed during the experiment 
by reaction among constitutents. Of the three experiments, two 
contained only spent fuel and groundwater. These ran two and 
three months respectively. A third run contained reference Cohas- 
set basalt and ran for six months. Solids were characterized using 
x-ray powder diffractometry and scanning electron microscopy 
(SEM) with energy-dispersive x-ray spectrometry (EDS). 


12859 (RHO-BWI-TI-284) ADINA/ADINAT verification and 
benchmarking analyses relevant to the Basalt Waste Isolation 
Project. Voss, C.F.; Bastian, R.J.; Garnich, M.R. Pacific Northwest 
Lab., Richland, WA (USA). Sep 1985. 181p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract ACO06- 
77RL01030. Available from OSTI; INIS. 

This report presents the verification and benchmark testing re- 
sults for the finite element analysis code ADINA/ADINAT, 1981 
version. Sixteen thermal and five structural verification problems 
and their solutions are presented as well as one ANSYS bench- 
mark problem, the thermomechanical analysis of a generic 
repository. Additionally, 104 verification problems supplied by AD- 
INA Engineering, Inc., with the ADINA/ADINAT program were run 
and compared to the output files supplied by ADINA Engineering. 
21 refs., 11 figs., 16 tabs. 


12860 (RHO-BWI-TI-290) Assessment of environmental 
corrosion effects on Basalt Waste Isolation Project exploratory 
shaft liner. Becker, D.L. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations); Graber, M.J. Rockwell 
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international Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions; Westinghouse Hanford Co., Richland, WA (USA). 8 Nov 
1985. 34p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

As part of the Basalt Waste Isolation Project (BWIP), two Ex- 
ploratory Shafts, called ES | and ES Il, will be sunk to a depth of 
3400 ft by the blind boring method. The shafts’ steel liners will 
have a design life of ~100 years. The carbon steel and the high- 
strength low-alloy steel (ASTM A588) materials to be used are 
expected to be exposed to a moist air atmosphere on the interior 
liner surface that will result in a zone continuous wetting. The exte- 
rior surface of the liners will be exposed to a layer of grout and 
possibly groundwater, should there be a discontinuity in the grout. 
A set of environmental conditions were selected and corrosion rate 
studies were performed on carbon steel and high-strength low-alloy 
steel, to evaluate possible corrosion effects. 21 refs., 5 figs. 


12861 (RHO-BWI-TI-292) Feasibility assessment of copper- 
base waste package container materials in a repository in 
basalt: Fiscal year 1985 status report. Anantatmula, R.P. Rock- 
well International Corp., Richiand, WA (USA). Rockwell Hanford 
Operations. Sep 1985. 105p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

The results of FY 1985 corrosion testing and design develop- 
ment efforts are presented in support of a feasibility assessment of 
copper-base materials for use in waste container applications for a 
proposed nuclear waste repository in basalt. Two materials were 
included in the assessment activities: (1) high purity copper (UNS 
C10200), and (2) Cupronickel 90-10 (UNS C70600). Testing activi- 
ties during FY 1985 included general corrosion, pitting corrosion, 
and environmentally assisted cracking studies. The FY 1985 waste 
package design studies considered consolidated spent nuclear fuel 
and West Valley high-level waste. 6 refs., 5 figs., 2 tabs. 


12862 (RHO-BWI-T}-293) Preliminary stratigraphic and 
structural model of the Reference Repository Location, Han- 
ford Site. Landon, R.D.; Bijornstad, B.N. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. Jan 
1986. 252p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

A preliminary stratigraphic and structural mode! has been devel- 
oped for the Reference Repository Location (RRL), Hanford Site, 
Washington State. The model is based on integration of outcrop, 
borehole, and geophysical data. It is a three-dimensional represen- 
tation of the RRL subsurface. The model provides a stratigraphic 
and structural framework for use in geologic and hydrologic studies 
of the RRL. This model can serve as a predictive tool for future 
borehole locations within the RRL. The model is in a flexible com- 
puter format, which will allow for efficient updating of the model as 
new data become available, and for display of contour maps, block 
diagrams, and cross sections. 2 tabs. 


12863 (RHO-BWI-TI-296) Concentrations of dissolved 
methane (CH,) and nitrogen (N2) in groundwaters from the 
Hanford Site, Washington. Early, T.O. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. 14 Mar 
1986. 30p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

This document reports all available dissolved gas concentration 
data for groundwaters from the Hanford Site as of June 1985. De- 
tails of the computational procedures required to reduce data 
obtained from the field measurements made by the Basalt Waste 
Isolation Project are provided in the appendix. Most measured val- 
ues for methane concentration from reference repository boreholes 
are in the range of from 350 to 700 mg/L for the Cohassett flow 
top. Because of the uncertainties associated with these measure- 
ments, it is currently recommended that a conservative methane 
concentration of 1200 mg/L (methane saturated) in groundwater be 
considered the most reasonable upper-bounding value. 16 refs., 2 
figs., 2 tabs. 


12864 (RHO-BWI-TI-298) Buffering capacity and redox 
control in water-rock systems. Grandstaff, D.E. (Temple Univ., 
Philadelphia, PA (USA). Dept. of Geology); Ulmer, G.C.; Arthur, 
R.C. Rockwell international Corp., Richland, WA (USA). Rockwell 
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Hanford Operations; Temple Univ., Philadelphia, PA (USA). Dept. 
of Geology. 24 Sep 1985. 31p. Sponsored by U.S. DOE Radioac- 
tive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

The parameters which influence and control the redox halo that 
results in an elevated temperature water-rock interaction are de- 
fined and an empirical set of equations is derived that can be used 
to predict the water/rock ratio which will just avoid exceeding the 
redox buffering capacity of the water-rock interaction. Perhaps the 
most important conclusion of this treatment is the realization that 
the pertinent redox values are controlled, not by the primary rock 
phases, but by the secondary resultant phases that form by the 
water-rock interaction. The exact redox values may “slide” with 
time as the secondary phase assemblage changes. This document 
provides the basis for interpreting ongoing redox capacity experi- 
ments and for the initial evaluation of the redox capacity of the 
basalt necessary to determine the amount and composition of 
packing required by the waste package to achieve its design objec- 
tives. 6 refs. 


12865 (RHO-BWI-T+-299) Geoengineering design parame- 
ters workshop: Proceedings. St. John, C.M. (Agapito (J.F.T.) 


and Associates, Grand Junction, CO (USA)); Kim, Kunsoo. Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations. 12 Dec 1985. 97p. Sponsored by U.S. DOE Radioac- 
tive Waste Management. DOE Contract AC06-77RL01030. 
(CONF-8506402-: Geoengineering design parameters workshop, 
Rapid City, SD (USA), 25 Jun 1985). Available from OSTI; INIS. 

A one-day workshop on the subject of the geotechnical design 
parameters, in situ stress and rock mass strength, for a nuclear 
waste repository in basalt was held in Rapid City, South Dakota, 
on June 25, 1989. A panel comprised of five widely recognized ex- 
perts in the field of rock mechanics, met to discuss the state of 
stress at the Hanford Site and the strength of a basalt rock mass. 
This report summarizes the discussions that took place and 
presents a set of final position statements developed collabora- 
tively by the panel and the workshop moderator. The report 
concludes with a set of specific recommendations for future actions 
considered necessary to adequately define the in situ stress and 
the rock mass strength at the Hanford Site and to document the 
position of the Basalt Waste Isolation Project in respect to these 
two critical design parameters. 


12866 (RHO-BWI-TI-302) Status report on secondary min- 
erals in Rocky Coulee and Cohassett flowtops. Horton, D.G. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Sep 1985. 108p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This report presents the current status of mineralogic, petro- 
graphic and geochemical studies of secondary minerals in Rocky 
Coulee and Cohassett flowtops. This study is part of a larger and 
ongoing study to characterize the distribution and petrology of sec- 
ondary minerals in the environment of a possible high level nuclear 
waste repository in the Cohassett flow within the reference reposi- 
tory location at the Hanford Site. 52 refs., 13 tabs. 


12867 (RHO-BWI-TI-309) Determining the reversibility of 
oxidation-reduction reactions in groundwater: Milestone final 

, June ember 1985. Runnells, D.D. (Colorado Univ., 
Bouléer, CO (USA). Dept. of Geological Sciences). Rockwell inter- 
national Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Colorado Univ., Boulder, CO (USA). Dept. of Geological Sciences. 
10 Dec 1985. 45p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

This report summarizes initial developmental work done under 
contract to the BWIP in FY-85 to determine the reversibility of 
oxidation-reduction reactions in a basalt groundwater system. None 
of the data reported is considered licensable because all the work 
was performed, with the BWIP’s consent, without an approved QA 
plan. Three electrochemical techniques are currently being utilized 
in the project. These are cyclic scanning voltammetry, chrono- 
coulometry, and potentiometry. Using cyclic scanning voltammetry, 
which is the major experimental technique being used, information 
about the degree of reversibility of both the homogeneous redox 





reaction in solution and the heterogeneous reaction at the elec- 
trode surface can be obtained. 29 refs., 19 figs. 


12868 (RHO-BWI-TI-312) Progress report on the hy- 
drothermal interaction of defense waste glasses with besalt 
and groundwater at 150°C. Lane, D.L.; Allen, C.C.; Adee, R.R. 
Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations. 26 Dec 1985. 28. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

A series of hydrothermal experiments have been completed us- 
ing borosilicate glass formulations of Savannah River Laboratory 
(SRL) Defense High Level Waste (DHLW) to develop baseline data 
on the glass behavior under hydrothermal conditions. These exper- 
iments, part of the Basalt Waste Isolation Project Hot Cell program, 
were designed to investigate the radionuclide release characteris- 
tics of the waste form as a function of time, temperature, and 
waste package components. This initial series, conducted at 150°C 
for periods up to 6 months, were performed in Dickson rocking au- 
toclaves to allow “at temperature” sampling of solutions at intervals 
during the test. 23 refs., 41 figs., 15 tabs. 


12869 (RHO-BWI-TI-313) Preliminary evaluation of 
plezometer responses at DC-19, DC-20, and DC-22, during 
construction of DC-23W. Spane, F.A. Jr. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. Feb 
1986. 100p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

Water-level and pressure responses at reference repository loca- 
tion (RRL) piezometer sites DC-19, -20, and -22 were examined 
over a four-month period (August through November 1985) to eval- 
uate any effects on baseline monitoring caused by construction 
activities at DC-23W. During the period of investigation, discern- 
able changes in water level and pressure were observed within five 
Saddle Mountains piezometers, nine Wanapum piezometers, and 
four Grande Ronde piezometers at the RRL monitoring facilities. 
Only changes monitored within the Wanapum Basalt can be 
definitely correlated with construction activities that occurred at DC- 
23W. 22 refs., 37 figs., 4 tabs. 


12870 (RHO-BWI-TI-314) Neer-Surface Test Facility Phase 
1 tests rock mass thermal pr determinations. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions; Applied Mechanics, Inc., Lakewood, CO (USA). 23 Apr 1984. 
8ip. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

This report presents a summary of the pre-test characterization 
of intact basalt thermal properties and post-test analyses to estab- 
lish basalt rock mass thermal properties from Full-Scale Heater 
Test No. 2 and the Jointed Block Test experimental observations in 
Pomona basalt at the Near-Surface Test Facility (NSTF). It was 
concluded that thermal conductivity and heat capacity, averaged 
over the range of temperatures and stresses encountered in the 
tests, may be accurately determined from the full-scale field tests 
conducted at the NSTF. These rock mass thermal properties have 
been used in the subsequent thermomechanical analysis of the 
Near-Surface Test Facility Full- Scale Heater tests. 23 refs., 26 
figs., 8 tabs. 


12871 (RHO-BWI-TI-322) Pertormance sensitivity analysis 
of the repository seals subsystem: Access drift study. Seitz, 
R.R.; Davis, J.D.; Allen, R.D. Rockwell international Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations. May 1986. 55p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

This study conservatively assesses the sensitivity of radionuclide 
releases into repository shafts from access drifts backfilled with 
only crushed basalt, only 75% crushed basalt-25% bentonite, or a 
combination of these backfills. The parameters for which sensitivity 
was assessed are (1) lengths of drift segments backfilled with 
crushed basalt and crushed basalt bentonite, (2) hydraulic conduc- 
tivities of crushed basalt backfill, crushed basalt-bentonite backfill 
and the damaged rock zone (DRZ), (3) radiogenic heat load, (4) 
container life, and (5) effects of groundwater pumping. Radionu- 
clide flux ratio is selected as the basis of the performance goal by 
which drift seals performance is measured. Radionuclide flux ratio 


is defined as the mass of radionuclides entering the base of the 
shaft divided by the mass of radionuclides transported out of the 
two modeled waste emplacement rooms. The performance goal 
assigned to drift seals is to limit the radionuclide flux ratio to 1% or 
less. Although drifts backfilled from shaft to emplacement room 
with the 75% crushed basalt-25% bentonite mixture are shown to 
have the least radionuclide flux ratio, the performance of a 61-m 
(200-ft) length of backfilled drift, equally divided between drifts on 
opposite sides of the shaft, is substantially better than that required 
by the performance goal. Such backfilled drift nts are sev- 
eral orders of magnitude less permeable than drifts filled only with 
crushed basalt. 21 refs., 23 figs., 16 tabs. 


12872 (RHO-BWI-TI-329) Design, drilling, and construction 
of well RRL-2B, and nest RRL-2C. Jackson, R.L.; 
Swanson, L.C.; Diediker, L.D.; Jones, R.L.; Ledgerwood, R.K. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Jun 1986. 181p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This document describes the design, drilling and construction of 
the well RRL-2B and piezometer nest RRL-2C at the RRL-2 loca- 
tion. Well RRL-2B will act as the discharge well for performing 
large-scale hydraulic tests in units of the Grande Ronde Basalt. 
Piezometer nest RRL-2C will act as the primary observation points 
in the vicinity of the RRL-2 location. Water levels will also be mea- 
sured in RRL-2C as part of the piezometer baseline monitoring 
program. Well RRL-2B is completed as a 12.25-in. (31.12-cm) 
open hole at the interim depth of 2858 ft (871.1 m). On compietion 
of testing the Rocky Coulee flow top, the well will be deepened to 
the next horizon for testing. 33 refs., 25 figs., 4 tabs. 


12873 (RHO-BWI-TI-345) NSTF [Near-Surtace Test Facility] 
Phase 1: Rock properties report. Skelly, W.A.; Van Roosendaal, 
D.J. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. 31 Aug 1986. 64p. by U.S. DOE 
Radioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This document summarizes the results of laboratory rock proper- 
ties testing of core samples from the Phase | field test locations 
(Area 1, 2, 3, and 5) at the Near-Surface Test Facility (NSTF). A 
comparison of physical, mechanical, and thermal properties of 
specimens obtained prior to Phase | testing show little variation be- 
tween Areas 1, 2, and 3. Rock properties at Area 5, however, 
depart consistently from other Phase | locations. Heated triaxial 
tests on intact specimens reveal that intact rock strength is sensi- 
tive to temperature. Thermal properties testing showed that specific 
heat correlates with temperature. Additional test imens were 
recovered from the vicinity of Full-Scale Heater Test 2 (FS-2) (Area 
2) after the 800 day heater test to determine the effect of in situ 
heating on rock properties. intact uniaxial compressive strength 
and apparent porosity correlate with peak FS-2 sample tempera- 
ture. 50 refs., 13 figs., 34 tabs. 


12874 


(RHO-BWI-TL-002) Conceptual ES-Il test plan de- 
talls. Rockwell international Corp., Richland, WA (USA). Rockwell 
Hanford Operations; Lawrence Berkeley Lab., CA (USA). 21 Apr 
1982. 111p. Sponsored by U.S. DOE Radioactive Waste Man- 


agement. DOE Contract AC06-77RL01030;AC03-76SF00098. 
Available from OSTI; INIS. 

This letter report describes our general recommendations on 
conceptual details for ES-Il testing. This data will be utilized in the 
final preparations of testing requirements for ES-Il. 


12875 (RHO-BWI-TL-005) Rock mechanics instrumentation 
modifications tor thermomechanical field tests in basalt at the 
Neer-Surtace Test Facility. Ames, R.R.; Gregory, E.C.; Kim, K.; 
McCabe, W.M. Rockwell International Corp., Richiand, WA (USA). 
Rockwell Hanford Operations. Feb 1983. 79p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

In situ tests to characterize the thermomechanical behavior of 
basalt have been conducted at the Near-Surface Test Facility. 
Montoring of the rock mass response required the modification of 
existing geotechnical instrumentation. Additionally, characterization 
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of the instrument response was necessary for the changing tem- 
peratures in field testing because of initial design for constant 
temperatures. The Basalt Waste Isolation Project (BWIP) has 
made an extensive effort to overcome the limitations of the existing 
monitoring instruments by modification and response characteriza- 
tions for use beyond the range of their original design. This report 
summarizes the initial effort to improve the performance and re- 
sponse characterization of four basic geotechnical instruments 
used in monitoring the Full-Scale Heater Tests conducted at the 
Near-Surface Test Facility. These instruments are thermocouples, 
multiple-position borehole extensometers, borehole deformation 
gauges, and vibrating wire stressmeters. 16 refs., 37 figs., 1 tab. 


12876 (RHO-BWI-TL-009) Test design requirements: Ther- 
mal conductivity probe testing. Heath, R.E. Rockwell 
international Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. 4 Sep 1985. 23p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

This document establishes the test design requirements for 
development of a thermal conductivity probe test. The thermal con- 
ductivity probe determines in situ thermal conductivity using a line 
source transient heat conduction analysis. This document presents 
the rationale for thermal conductivity measurement using a thermal 
conductivity probe. A general test description is included. Support 
requirements along with design constraints are detailed to allow 
simple design of the thermal conductivity probe and test. The 
schedule and delivery requirements of the responsible test de- 
signer are also included. 7 refs., 1 fig. 


12877 (RHO-BWi-TL-012) A fracture mechanics testing 
program for the Basalt Waste Isolation Project. ingraffea, A.R. 
Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations. 5 Jan 1984. 323p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 

This report presents a comprehensive pian for the measurement 
and use of rock fracture toughness in the construction and design 
of the Nuclear Waste Repository in Basalt. Specifications of testing 
geometry, necessary testing equipment are discussed, as well as 
specifications of testing and data interpretation techniques. Actual 
and potential uses for fracture toughness information in geotechni- 
cal structural analysis and design are addressed as well as how 
these uses related to the BWIP. Available techniques for integra- 
tion of fracture toughness data into numerical methods for 
prediction of crack propagation are presented. An extended bibliog- 
raphy and numerous appendixes of supporting material are also 
included. 47 refs., 31 figs. 


12878 (RHO-BWI-TL-013) Test design requirements: 
Canister-scale heater test. Schauer, M.!. (Morrison-Knudsen Co., 
Inc., Richland, WA (USA)); Craig, P.A.; Stickney, R.G. Rockwell 
international Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions; Morrison-Knudsen Co., Inc., Richland, WA (USA). Mar 1986. 
25p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

This document establishes the Test Design Requirements for the 
design of a canister scale heater test to be performed in the Ex- 
ploratory Shaft test facility. The purpose of the test is to obtain 
thermomechanical rock mass response data for use in validation of 
the numerical models. The canister scale heater test is a full scale 
simulation of a high-level nuclear waste container in a prototypic 
emplacement borehole. Electric heaters are used to simulate the 
heat loads expected in an actual waste container. This document 
presents an overview of the test including objectives and justifica- 
tion for the test. A description of the test as it is presently 
envisioned is included. Discussions on Quality Assurance and 
Safety are also included in the document. 12 refs., 1 fig. 


12879 


(RHO-BWI-TL-014) Test design requirements for 
overcoring stress measurements. Stickney, R.G. Rockwell inter- 
national Corp., Richland, WA (USA). Rockwell Hanford Operations. 
Dec 1985. 18p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract ACO6-77RL01030. Available from OSTI; 
INIS. 
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This document establishes the test design requirements for a se- 
ries of overcoring stress measurements to be performed in the 
Exploratory Shaft Facility. The stress measurements will be made 
to determine the in situ state of stress within the candidate reposi- 
tory horizon and to determine the magnitude and distribution of the 
stresses induced by the mined openings of the facility. The 
overcoring technique involves the measurement of strain (or defor- 
mation) in a volume of rock as the stress acting on the rock 
volume is relieved. This document presents an overview of the 
measurements, including objectives and rationale for the measure- 
ments. A description of the measurements is included. The support 
requirements are identified as are constraints for the design of the 
measurements. Discussions on Quality Assurance and Safety are 
also included in the document. 13 refs. 


12880 (RHO-BWI-TN-001) Test instructions for the port- 
hole drilling demonstration at the Near Surface Test Facility. 
Brockman, P.K. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. 30 Jun 1983. 28p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

This document establishes the test instructions for the porthole 
drilling demonstration, pressure testing of the ball valve and 
blowout preventer assembly, and the placement of hydrologic and 
geomechanics instrumentation to be completed at the Near Sur- 
face Test Facility. 6 refs., 5 figs. 


12881 (RHO-BWI-TN—002-Rev.1) Test Instructions for eval 
uation of the anchorage system of the multiple position 
borehole extensometers used at the Near-Surtace Test Facil 

: Revision 1. Kasza, G.L. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. 23 Jul 1984. 
19p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-77RL01030. Available from OSTI, INIS. 

The objective of this Post-Test Extensometer evaluation is to as- 
certain the anchorage ability of the downhole Multiple Position 
Borehole Extensometer (MPBX) anchors. Tasks to be performed 
include MPBX Anchor Creep Tests and MPBX Anchor Pull Tests. 
Information gained from these tests will assist in the evaluation of 
instrument performance over the period of the Full-Scale Heater 
Test and provide information to assist in future instrument develop- 
ment. 3 refs., 6 figs. 


12882 (RHO-BWI-TN-003) Test instructions for the hor- 
zontal borehole demonstration at the Near-Surface Test 
Facility. McLellan, G.W. (Rockwell International Corp., Richland, 
WA (USA). Energy Systems Group). Rockwell international Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Rockwell Inter- 
national Corp., Richland, WA (USA). Energy Systems Group. Mar 
1984. 26p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI, PO 
Box 62, Oak Ridge, TN 37831; OSTI, INIS. 

This test outlines the planned activities designed to demonstrate 
the horizontal borehole drilling and testing operations at the Near 
Surface Test Facility prior to the performance of these methods 
within the Exploratory Shaft underground facility. This document 
will also lead to establishing the operating and safety procedures 
which will be implemented in the Exploratory Shaft long exploratory 
borehole drilling and testing program. 7 refs., 3 figs., 1 tab. 


12883 (RHO-BWI-TN-006) Test instructions of the Com- 
monwealth Scientific and Industrial Research Organization 
triaxial hollow inclusion strain cell. Erb, D.B. Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations. 
Feb 1986. 73p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC06-77RL01030. Available from OSTI; 
INIS. 

This document presents the detailed, step-by-step process for all 
phases of the testing including borehole drilling, pre-test prepara- 
tions, gage installation, gage overcoring, and _ post-test 
characterization. Also presented are Optim datalogger operation, 
required equipment and calibrations, test layout, test condition lim- 
its, test data collection and analysis, personnel requirements, 
safety, schedules, Quality Assurance requirements, test record re- 
quirements, and environmental considerations. Test equipment and 





instructions will then be modified and improved based upon field 
observations and test analysis. 5 figs., 4 tabs. 


12884 (RHO-BWI-TN—016) Plezometer seal test specifica- 
tion. Benny, H.L. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Westinghouse 
Hanford Co., Richland, WA (USA). 22 Sep 1987. 8p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO6- 
87RL10930. Available from OSTI; INIS. 

This document specifies the data collection requirements for 
measurement of the hydraulic conductivity of a Piezometer sealing 
grout mixture. This information will be used in the design of 
Piezometer Seals. 8 refs., 2 figs., 1 tab. 


12885 (RHO-BWI-TP-001-Rev.2) Supporting document test 
plan for jointed Block Test No. 1: Revision 2. Cramer, M.L. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Feb 1984. 31p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This document provides a description of, and the construction 
guidelines for, the Jointed Block Test #1 to be conducted in the 
Near-Surface Test Facility. Block Test #1 (BT #1) is designed to 
develop testing techniques and determine the rock mass response 
of a representative block of basalt at ambient and elevated temper- 
atures. Confining pressure will be applied using hydraulic flatjacks 
(pressure cells) installed in slots cut on four sides of the block and 
a cable anchor tendon system. The temperature will be elevated by 
electric heaters internal and external to the block. Instrumentation 
within the test block will measure the rock deformation properties, 
thermal conductivity and the thermal expansion coefficient at vari- 
ous temperatures and confining pressures. 23 refs., 9 figs., 4 tabs. 


12886 (RHO-BWI-TP-—015) Test plan for suitability assess- 
ment of five overcoring stress measurement techniques. 
Gregory, E.C.; Rundle, T.A.; McCabe, W.M.; Kim, K. Rockwell 


International Corp., Richland, WA (USA). Rockwell Hanford Opera- 


tions. Aug 1982. 58p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract ACO06-77RL01030. Available from 
OSTI; INIS. 

Tests are to be conducted at the Near-Surface Test Facility 
(NSTF) to assess the suitability of five overcoring techniques for in 
situ stress determination in a jointed basalt. The overcoring meth- 
ods to be investigated use the following instrumentation to 
measure strain relief by overcoring a pilot borehole: USBM bore- 
hole deformation gage, CSIRO hollow inclusion stress cell, cast 
epoxy inclusion, the Lulea triaxial strain cell and the “doorstopper” 
biaxial strain cell. The tests are to provide data regarding the state 
of stress below the NSTF. This information is to be used in the 
evaluation of each method of overcoring. During the course of field 
testing, an attempt is to be made to adapt conventional overcoring 
techniques and analytical methods to the basalt medium. If over- 
coring stress determination in basalt is shown suitable, then 
additional studies will be identified to further adapt a technique for 
use at depth. In addition to the five overcoring techniques to be 
tested at the NSTF, stress measurements by Hydrofracturing are to 
be conducted to provide data for direct comparison with overcoring 
results. 16 refs., 18 figs. 


12887 (RHO-BWI-TP-017) Scoping test plan for field and 
engineering testing of waste packages for a repository in 
basalt. Barney, G.S.; Moore, E.L. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. Oct 1982. 82p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

A scoping test plan for conducting field and engineering testing 
to support the design and development of waste packages for a 
repository in basalt is presented. The test plan covers four test ar- 
eas, as follow: a waste package backfill performance field test, a 
waste package backfill development and emplacement/retrieval 
field test, a waste package materials degradation engineering test, 
and a radionuclide migration field test. 


12888 § (RHO-BWI-TP-018) Test plan for in situ stress mee- 
surement by hydraulic fracturing method in borehole RRL-2. 


Rundle, T.A. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. 21 Sep 1982. 15p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO6- 
77RL01030. Available from OSTI; INIS. 

Hydrofracturing tests are to be performed to obtain information 
regarding the magnitudes and the orientations of the principal 
stresses in the candidate repository horizons at the reference 
repository location. The tests are to be carried out in borehole 
RRL-2 located in the central portion of the reference repository 
location, A-H Site. This series of tests is to be limited to the perfor- 
mance of a maximum of 12 tests in borehole RRL-2. Six of the 
tests will be performed in the Umtanum flow and six in the middie 
Sentinel Bluffs flow. Borehole intervals to be tested will be chosen 
after careful examination of core logs and core photographs. 6 
refs., 3 figs. 


12889 (RHO-BWI-TP-021) Seismic surveillance test plan. 
Rohay, A.C.; Rasmussen, N.H.; Taliman, A.M. Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations. 
30 Mar 1983. 40p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract ACO6-77RL01030. Available from 
OSTI; INIS. 

This test plan provides a justification and description of surface 
and borehole seismic surveillance networks operated for the pur- 
pose of providing characterization data on the tectonic setting of 
the reference repository location (RRL) and surrounding area, pro- 
viding input for seismic design and seismic design confirmation, 
and providing input to pre- and post-closure performance assess- 
ment to support development of a nuclear repository in basalt. 
Specific seismic surveillance objectives supportive of this purpose 
are: (1) determine occurrence of seismic events in the RRL, Cold 
Creek syncline, Pasco Basin, and the Columbia Plateau (i.e., re- 
gion); (2) determine the locations (hypocenters) of seismic events 
in the same areas; (3) determine source parameters of causative 
faults in the RRL and vicinity; and (4) determine characteristics of 
subsurface vibratory motion due to seismic events. 


12890 (RHO-BWI-TP-025) Test plan for the porthole 
drilling demonstration at the Near-Surface Test Facility. Rock- 
well International Corp., Richland, WA (USA). Rockwell Hanford 
Operations. 10 Jun 1983. 19p. Sponsored by U.S. DOE Radioac- 
tive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This test plan outlines the planned activities designed to demon- 
strate the small diameter drilling and testing operations at the Near 
Surface Test Facility prior to the performance of this 
within the Exploratory Shaft (ES). This document will also lead to 
establishing the operating and safety procedures which will be im- 
plemented in the ES portholes drilling and testing program. 7 refs., 
6 figs. 


12891 (RHO-BWI-TP-028-Rev.1) Test plan: Cresshole seis- 
mic geophysical testing: Revision 1. Lanigan, D.C. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Jul 1984. 19p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

This document provides a description of crosshole seismic and 
refraction survey testing to be performed in the Near-Surface Test 
Facility. The testing is designed to evaluate the applicability of 
crosshole seismic geophysical techniques for anomaly detection 
and disturbed rock zone definition, and to be used for rock mass 
characterization. 8 refs., 4 figs. 


12892 (RHO-BWI-TP-029) Test plan tc sssess the feasibil- 
ity of using a borehole deformation guage in the fracture 
interval while conducting hydraulic fracturing stress measure- 
ments. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Oct 1983. 26p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

Tests are to be conducted at the Near-Surface Test Facility 
(NSTF) to evaluate the performance of a prototype hydrofrac/ 
borehole deformation measurement device developed by the Engi- 
neering Development Department. Test results will be used to 
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evaluate the performance of the instrument and define further de- 
velopment of the device for use in the Exploratory Shaft (ES) tests. 
This device may offer advantages over conventional methods of 
measuring rock mass deformational properties in a borehole. The 
test method to be developed during the course of testing can be 
used to assess the spatial variability of rock mass deformational 
properties at the ES facility. 8 figs. 


12893 (RHO-BWI-TP—030) Test plan for in situ stress mea- 
surement by the hydraulic fracturing method in boreholes 
RRL-6 and DC-4. Rundle, T.A. Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations. 7 Oct 1983. 19p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-77RL01030. Available from OSTI; INIS. 

Hydrofracturing tests are to be performed to obtain experimental 
data regarding the magnitudes and orientations of the principal 
stresses in candidate repository horizons within the reference 
repository location (RRL). The tests are to be conducted in bore- 
holes RRL-6 and DC-4 located in the reference repository location 
on the Hanford Site. This series of tests is to be limited to the per- 
formance of a maximum of 16 tests in each borehole. Basalt flows 
to be tested in borehole RRL-6 include the Rocky Coulee, Cohas- 
sett, McCoy Canyon, and Umtanum. Testing in borehole DC-4 will 
be in the Rocky Coulee and Cohassett basalt flows. 


12894 (RHO-BWI-TP-032) Large shaft development test 
plan: Volume 1, Blind shaft drilling. Krug, A.D. (Rockwell Inter- 
national Corp., Richland, WA (USA). Rockwell Hanford Operations). 
Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations; Pacific Northwest Lab., Richiand, WA (USA). Mar 
1984. 29p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

This test plan proposes the conduct of a large shaft development 
test at the Hanford site in support of the repository development 
program. The purpose and objective of the test plan is to obtain 
the information necessary to establish feasibility and to predict the 
performance of the drilling system used to drill large diameter 
shafts. The test plan is based upon drilling a 20 ft diameter shaft to 
a depth of 1,000 feet. The test plan specifies series of tests to 
evaluate the performance of the downhole assembly, the perfor- 
mance of the rig, and the ability of the system to cope with 
geologic hazards. The quality of the hole produced will also be de- 
termined. This test plan is considered to be preliminary in that it 
was prepared as input for the decision to determine if development 
testing is required in this area. Should the decision be made to 
proceed with development testing, this test plan shall be updated 
and revised. 6 refs., 2 figs., 3 tabs. 


12895 (RHO-BWI-TP-033) Large shaft development test 
plan: Volume 2, Liner. Krug, A.D. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations; Pacific Northwest Lab., 
Richland, WA (USA). Mar 1984. 18p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 

This test plan proposes the conduct of shaft liner tests as part of 
the large shaft development test proposed for the Hanford Site in 
support of the repository development program. The objectives of 
these tests are to develop techniques for measuring liner alignment 
(straightness), both construction assembly alignment and downhole 
cumulative alignment, and to assess the alignment information as 
a real time feedback to aid the installation procedure. The test plan 
is based upon installing a 16 foot ID shaft liner into a 20 foot diam- 
eter shaft to a depth of 1000 feet. This test plan is considered to 
be preliminary in that it was prepared as input for the decision to 
determine if development testing is required in this area. Should 
the decision be made to proceed with development testing, this 
test plan shall be updated and revised. 6 refs., 2 figs. 


12896 (RHO-BWI-TP-034) Large shaft development test 
plan: Volume 3, Grout. Krug, A.D. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations; Pacific Northwest Lab., 
Richland, WA (USA). Feb 1984. 61p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 
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This test plan proposes the conduct of tests of the grout im- 
placed as part of the large shaft development test proposed for the 
Hanford Site in support of the repository development program. 
The objectives of these tests are to develop the methodology to 
determine the feasibility of successfully grouting the annulus of a 
large diameter shaft. The test plan is based upon grouting inplace 
a 16 foot ID liner in a 20 foot diameter in a 1000 foot shaft. Spe- 
cific objectives are to: determine the material properties of the 
grout implaced in the shaft annulus; evaluate the ability of the 
grout to completely displace the drilling fluid during grout implace- 
ment; determine the ability of a grout to act as a barrier to 
hydraulic transport; and assess the suitability of using nondestruc- 
tive testing methods for assessing the completeness of grouting, 
the presence of voids, and the effectiveness of bonding between 
the grout and shaft wall. This test plan is considered to be prelimi- 
nary in that it was prepared as input for the decision to determine if 
development testing is required in this area. Should the decision 
be made to proceed with development testing, this test plan shall 
be updated and revised. 33 refs., 11 figs., 2 tabs. 


12897 (RHO-BWI-TP-035) Long horizontal canister hole 
boring test plan. Krug, A.D. (Fenix and Scisson, Inc., Tulsa, OK 
(USA)). Rockwell International Corp., Richland, WA (USA). Rock- 
well Hanford Operations; Fenix and Scisson, Inc., Tulsa, OK 
(USA). 2 Mar 1984. 50p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

This test plan proposes the conduct of long horizontal canister 
hole boring tests at the Near Surface Test Facility in support of the 
repository development program. The purpose and objective of the 
tests are to demonstrate the overall feasibility of horizontal hole 
boring methodologies determined as having the highest probability 
of being successful in meeting the NWRB program technical, 
schedule, and cost goals for installation of nuclear waste emplace- 
ment holes at the Hanford Site. The test plan is based upon the 
present long-term storage concept for the NWRB which is to place 
cylindrical nuclear waste canisters in 30 inch diameter by 200 foot 
long horizontal holes which are to be bored into basalt formations 
at the repository level. These holes are to be bored from mined 
tunnels or drifts, called placement rooms, which are 20 feet wide 
by 10 feet high. 6 refs., 11 figs. 


12898 (RHO-BWI-TP—036) Tunnel boring waste test plan. 
Patricio, J.G. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Korbin/Fruin- 
Colnon (Joint Venture) (USA). Mar 1984. 27p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract ACO06- 
77RL01030. Available from OSTI; INIS. 

The test plan has been prepared in anticipation of the need to 
excavate certain repository openings by relying upon mechanical 
excavation techniques. The test plan proposes that specific techni- 
cal issues can be resolved and key design parameters defined by 
excavating openings in basalt near the surface, utilizing a full face 
tunnel boring machine (TBM). The purpose and objective of this 
type of testing will define the overall feasibility and attributes of me- 
chanical excavation in basalt. The test plan recognizes that 
although this technology is generally available for underground con- 
struction for some geologic settings, the current state of technology 
for excavation in basalt is limited and the potential for improvement 
is considerable. The test plan recommends that it is economically 
advantageous to conduct additional testing in the laboratory to al- 
low refinement of this plan based on the laboratory results. Thus, 
this test plan is considered preliminary in nature, with respect to 
detailed testing recommendations. However, the gross design at- 
tributes and resource requirements of a near-surface TBM 
demonstration are considered to be valid. 15 refs., 7 figs., 3 tabs. 


12899 (RHO-BWI-TP-037) Rock support system develop- 
ment test plan. Patricio, J.G. (Rockwell International Corp., 
Richiand, WA (USA). Rockwell Hanford Operations). Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions; IT D’Appolonia Waste Management, Inc. (USA). 30 Mar 
1984. 121p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 





The Test Plan has been prepared to support design activities for 
the development of a rock support system for a Nuclear Waste 
Repository in Basalt (NWRB). The rock support system is assumed 
to consist of a combination of shotcrete and rock bolts. The seven 
testing activities include mix development and physical testing of 
shotcrete, durability testing of shotcrete, durability testing of rock 
bolt grouts, field tests on rock bolts, field testing of shotcrete, and 
heated room test. The objective of the Test Plan is to develop re- 
quired data through combined laboratory, field, and office studies 
for design and design validation of the rock support system. The 
overall Test Plan is developed to provide a logical progression from 
laboratory tests performed to characterize fundamental thermome- 
chanical properties of shotcrete and grouts, to field tests on rock 
bolts and shotcrete, and in situ performance tests. 21 refs., 15 
figs., 33 tabs. 


12900 (RHO-BWI-TP-039) Integrity testing plans for se- 
lected Hantord Site monitoring wells. Brown, W.R. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Jan 1985. 44p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

Verifiable water-level data from Hanford Site monitoring wells is 
essential to understanding the groundwater flow system of the 
Hanford Site. Information collected during integrity testing of se- 
lected monitoring wells will verify the suitability of these structures 
for monitoring purposes. This document provides as-built drawings 
and integrity testing plans for boreholes DB-1, -2, -4, -7, -9, -11, - 
12, -14, DH-8B and the O'Brian, Enyeart, and Ford wells. The tests 
to be conducted and a schedule of testing activities is provided in 
these plans. 14 figs., 3 tabs. 


12901 (RHO-BWI-TP—050) Test plan for plezometer bore- 
hole seal materials. Givens, C.A. (Westinghouse Hanford Co., 
Richland, WA (USA)). Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations; Westinghouse Hanford Co., 
Richland, WA (USA). 23 Sep 1987. 19p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract ACO06-77RL01030. 
Available from OSTI; INIS. 

This test plan covers laboratory testing to determine the shrink- 
age properties and hydraulic conductivity of piezometer borehole 
grout seal material to be used in DC-24 and DC-28. 3 figs., 1 tab. 


12902 (RHO-BWI-TR-02) Qualification and training system 
plan. Palmer, L.A. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. 11 May 1987. 11p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

This SD applies to all major project participants. It establishes 
responsibilities, requirements, and controls for managing the train- 
ing function. It directs preparing participant Q&T plans/procedures. 
It defines the role of the integrating contractor and cites training re- 
quirement references. 


12903 (RHO-BWI-TRP-001) Near-Surface Test Facility 
Phase 2 site characterization report. Wintczak, T.M. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Aug 1981. 175p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Order Number 
DE90005886. Available from OSTI; INIS. 

This report is a description of the geology and characterization of 
the rock mass of the area in which the Phase II qualification tests 
at the Near-Surface Test Facility were to be performed. The Near- 
Surface Test Facility is located on Gable Mountain within the Han- 
ford Site near Richland, Washington. It is located in the Pomona 
Member, an upper flow in the Columbia River Basalt Group, and is 
approximately 150 feet (47.5 m) below the surface. Core logging 
from the instrument boreholes coupled with joint mapping, 
statistics, and other test data provided the basis for a detailed char- 
acterization of the rock masses. All references to and descriptions 
of Phase Il testing are not valid due to the cancellation of Phase Il 
after the completion of this report. 13 refs., 51 figs., 13 tabs. 


12904 (RHO-BWI-TRP—003) Measurement verification 
tices of the Basalt Waste Isolation Project (BWIP) Basalt 
Materials Research Laboratory. West, M.H.; Homi, C.S.; Payne, 


J.R.; Baechler, M.O.; Jones, T.E. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. Jan 1983. 25p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

The relative precision for groundwater analyses completed in the 
Basalt Materials Research Laboratory (BMRL) is typically on the 
order of 1-3% for inductively coupled plasma atomic emission 
spectroscopy measurements and better than 1% for anion analyses 
by ion chromatography. Excellent recoveries are found for known 
analyte additions to groundwater and synthetic Grande Ronde wa- 
ter. For the suite of elements currently under investigation, matrix 
effects do not pose a significant problem. The analytical results 
from the Basalt Waste Isolation Project laboratory for United States 
Environmental Protection Agency quality control standards are well 
within the 95% confidence interval as reported for the interlabora- 
tory average. Results from BMRL participation in the United States 
Geological Survey Analytical Evaluation Program for Standard Ref- 
erence Water Samples are presented. 9 refs., 6 tabs. 


12905 (RHO-BWI-TRP-005) Performance testing of the 
Doorstopper biaxial strain cell: Ti RS+-0223. Stick- 
ney, R.G. (RE/SPEC, Inc., Rapid City, SD (USA)); Senseny, P.E.; 
Hansen, F.D. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations; RE/SPEC, Inc., Rapid City, SD 
(USA). Nov 1983. 376p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

A laboratory testing program was conducted to evaluate the per- 
formance of the Council for Scientific and Industrial Research 
(CSIR) “Doorstopper” biaxial strain cell. This work was conducted 
in support of the Basalt Waste Isolation Project's in situ stress 
measurement program to be carried out within the reference repos- 
itory horizon. Performance tests were designed to (1) select an 
adhesive suitable for installation of the Doorstopper, (2) evaluate 
the component parts of the Doorstopper, and (3) test the perfor- 
mance of the Doorstopper and selected adhesive. Test conditions 
were selected to simulate those expected at the reference reposi- 
tory horizon during overcoring (temperatures ranging from 40°C to 
65°C with a humidity of up to 100 percent). 10 refs. 


12906 (RHO-BWI-TS—003) Hydrothermal reaction of 
Columbia River basalt and Hanford groundwater. Moore, E.L.; 
Ulmer, G.C.; Grandstaff, D.E. Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations. Apr 1982. 62p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO06-77RL01030. Available from OST]; INIS. 

This report presents results of experiments in which an artificially 
prepared Grande Ronde ground-water was reacted with Grande 
Ronde Columbia River basalt at 200 and 300°C, 300 bars, and 
water: rock mass ratios of 5 and 10. Duration of the experiments 
were as much as 4000 hours. Secondary reaction products formed 
during the experiments include: potassium feldspar, illite, smectite, 
scapolite, zeolite, wairakite, and a silica phase. Solutions composi- 
tion was appreciably modified during the experiments, silica, 
potassium, aluminum, and sulfide increased; wherease sulfate, flu- 
oride, sodium, and total dissolved carbonate decreased. The pH 
initially decreased as low as 6.5 from an initial value of about 8.2. 
The pH then rose during the experiments and stabilized near 7.5. 
Solution composition was still changing slowly at the end of the ex- 
periments, indicating that the experiments had not come either to 
equilibrium or to steady state. At 300°, the calculated solution Eh 
was ca —0.7, calculated f02 was 10-%'. 38 refs., 23 figs., 7 tabs. 


12907 (RHO-BWI-TS—004) Results of hydrothermal reac- 
tions in the system spent fuel/groundwater/basalt at 200° and 
300°C and 300 bars. McKeon, G.L. (Temple Univ., Philadelphia, 
PA (USA)); Ulmer, G.C.; Grandstaff, D.E.; Kimberley, M.M. Temple 
Univ., Philadelphia, PA (USA); North Carolina State Univ., Raleigh, 
NC (USA). 25 Aug 1982. 35p. Sponsored by U.S. DOE Radioac- 
tive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

This report presents results of two experiments in which syn- 
thetic Grande Ronde groundwater was reacted with Columbia 
River basalt and simulated spent fuel at 200° and 300°C, 300 
bars, and a water:simulated spent fuel mass ratio of 20:1:1. Sec- 
ondary reaction products that formed during the 300°C experiment 
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(BSF-1) included: illite, potassium feldspar, smectite, a poorly crys- 
talline silica phase, and weeksite or boltwoodite. Concentrations of 
U, Th, Sm, Pd, and Te in solution were low during the experiments. 
Mo, Cs, and | were present in higher concentrations and, thus, 
were fairly mobile. The concentrations of radionuclide analogs were 
generally greater and, therefore, more mobile at 200° than they 
were at 300°C. The calculated high temperature pH values at 200° 
and 300°C were slightly lower (more acidic) than the equivalent 
basalt-water experiments. 12 refs., 8 figs., 6 tabs. 


12908 (RHO-BWI-TS—005) Interaction of borosilicate glass, 
basalt and groundwater at 300°C, 300 bars . Clemens, 
J.D. (Arizona State Univ., Tempe, AZ (USA). Dept. of Chemistry); 
Holloway, J.R.; Kacoyannakis, J.R. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations. Mar 1982. 
34p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

In this report we present experimental results which bear upon 
the efficacy of borosilicate glass as a geologically stable waste- 
form. The experiments were designed to yield data applicable to 
the behavior of the borosilicate glass-Umtanum basalt-Grande 
Ronde groundwater system at the U.S.D.E. Hanford Site. Jenkins 
et al. (1982) have previously made a similar evaluation of a super- 
calcine wasteform under the same conditions. We are able to 
compare the effect of basalt on element levels in groundwater for 
the wasteforms. 12 refs., 14 figs., 12 tabs. 


12909 (RHO-BWI-TS—006) The system borosilicate glass- 
basalt-groundwater at 200°C and 300 bars. Clemens, J.D. 
(Arizona State Univ., Tempe, AZ (USA). Dept. of Chemistry); Hol- 
loway, J.R.; Kacoyannakis, J.F.; Hara, L.Y.; Peterson, L.M. 
Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations; Arizona State Univ., Tempe, AZ (USA). Dept. of 
Chemistry. Jul 1982. 30p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

This report is a continuation of an earlier report on the interac- 
tion of borosilicate glass, Umtanum basalt and Grande Ronde 
groundwater at 300°C and 300 bars (Clemens et al., 1982). Here 
we present the results of a similar set of experiments at 200°C 
and 300 bars. The results bear upon the efficacy of borosilicate 
glass as a stable wasteform in the context of the US Department 
of Energy, Hanford Site. We are able to compare borosilicate glass 
behavior at 200°C and 300°C and contrast the behavior of this 
wasteform with that of supercalcine under similar conditions (Jenk- 
ins et al., 1982). The experiments also allow us to assess the 
effect of the presence or absence of basalt in the system. 7 refs., 
16 figs., 8 tabs. 


12910 (RHO-BWI-TS—008) Slow-strain-rate testing of 9% 
Cr, 1% Mo wrought steel and ASTM cast steel in Hanford 
Grande Ronde groundwater. Pitman, S.G. (Pacific Northwest 
Lab., Richland, WA (USA)). Rockwell international Corp., Richland, 
WA (USA). Rockwell Hanford Operations; Pacific Northwest Lab., 
Richland, WA (USA). Aug 1984. 19p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-76RL01830. 
Available from OSTI; INIS. 

Strength and ductility data are presented for a cast low-carbon 
steel (A27) and a low-alloy steel (A387) in both air and a basalt 
groundwater environment. These data are used in conjunction with 
fracture mode analyses to evaluate the susceptibility of these ma- 
terials to environmentally assisted cracking processes. Implications 
of the observed behavior relative to waste package container de- 
sign and container material selection are discussed. The work was 
performed during FY 1984. 1 ref., 5 figs., 6 tabs. 


12911 
ence materials for comparative thermal conductivity 
measurement apparatus: Volume 1, Program report. Hulstrom, 
L.C. (Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations). Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations; Dynatech R/D Co., Cam- 
bridge, MA (USA). Mar 1985. 432p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract ACO6-77RL01030. 
Available from OSTI; INIS. 


(RHO-BWI-TS-011) interlaboratory testing of refer- 
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As part of the process to establish thermal conductivity testing 
capabilities for the Basalt Waste Isolation Project (BWIP) Rock Me- 
chanics Laboratory, Dynatech R/D Company was contracted to: (a) 
build a test apparatus based on the guarded longitudinal heat flow 
comparative method; and (b) conduct an interlaboratory testing 
program to establish the thermal conductivity of the two reference 
materials which are used with the apparatus. This two volume doc- 
ument presents the results of the interlaboratory testing program in 
which seven internationally recognized sources of reliable thermo- 
physical property measurements participated. Volume 1 presents 
the program plan, the experimental results, the analysis that was 
performed, and the overall results and conclusions. Volume 2 con- 
tains the full details of each method, apparatus, experimental 
technique, and results that were supplied by each of the seven 
participants. 11 refs., 9 figs., 20 tabs. 


12912 (RHO-BWI-TS—014) Pitting behavior of low-carbon 
steel. Lumsden, J.B. (Rockwell International Corp., Thousand 
Oaks, CA (USA). Science Center); Fish, R.L. Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Rockwell international Corp., Thousand Oaks, CA (USA). Science 
Center. Dec 1985. 24p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC06-77RL01030. Available 
from OSTI; INIS. 

Anodic and cathodic potentiodynamic polarization curves were 
obtained for low-carbon steel (A27, Grade 60-30) exposed to a 
synthetic groundwater/packing material mixture at temperatures 
from 50° to 200° after 1 h, 1 day, and 1 week exposure times. 
Passivation was observed at 200, 150 and 100°C. The pitting po- 
tential and the corrosion current density were determined from the 
polarization curves. In a separate test series, the corrosion poten- 
tial and polarization resistance are being monitored continuously 
during exposure to the synthetic groundwater/packing material mix- 
ture at 100, 150, and 200°C. Both the corrosion potential and the 
corrosion rate as determined from the polarization resistance are 
decreasing or have reached a steady-state with time of exposure. 
The corrosion potential for a given material has always remained 
below its pitting potential. 4 refs., 11 figs., 2 tabs. 


12913 (SAND-88-1496) User's manual for CAMCON: Com- 
pliance Assessment Methodology Controller. Rechard, R.P. 
(Sandia National Labs., Albuquerque, NM (USA)); luzzolino, H.J.; 
Rath, J.S.; Gilkey, A.P.; McCurley, R.D.; Rudeen, D.K. Sandia Na- 
tional Labs., Albuquerque, NM (USA). Oct 1989. 213p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
Order Number DE90005777. Available from NTIS, PC A10/MF A01 
- OSTI; GPO Dep. 

This manual describes the use of and computer programs used 
by CAMCON: Compliance Assessment Methodology CONtroller. 
CAMCON is a group of menu driven procedural files that assist an 
analyst in controlling the flow of data and linkage of computer pro- 
grams for assessing compliance of the Waste Isolation Pilot Plant 
with Subpart B, Environmental Standards for the Management and 
Disposal of Spent Nuclear Fuel, High-Level, and Transuranic 
Radioactive Wastes, 40 CFR 191. Although many of the main com- 
puter programs used in CAMCON were developed elsewhere, 
several main computer programs and numerous support programs 
and input and output translators where developed specifically for 
CAMCON. Hence, besides describing the tools and procedures 
used to link computer programs, this manual also describes use of 
these newly developed computer programs. 44 refs., 32 figs., 5 
tabs. 


12914 (SAND-89-2376C) Miller scaling of finger properties 
in sandy solls: An indirect method for estimating finger width 
and velocity. Glass, R.J. Sandia National Labs., Albuquerque, NM 
(USA). 1989. 20p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC04-76DP00789. (CONF-8910334— 
1: United States Department of Agriculture (USDA) conference, 
Riverside, CA (USA), 11-13 Oct 1989). Order Number 
DE90005314. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Wetting front instability is gravity driven and breaks a uniform flat 
front into vertically moving fingers. Linear stability analysis, dimen- 
sional analysis, and experimentation have yielded formulations in 
two-dimensional systems. Nondimensionalizing the flow equations 





yields scaled forms of the conductivity and moisture characteristics 
containing the microscopic length scale; fluid density; fluid dynamic 
viscosity; and fluid surface tension. 39 refs., 5 figs., 1 tab. 


12915 (SAND-89-2546) Events and processes for con- 
structing scenarios for the release of transuranic waste from 
the Waste Isolaton Pilot Plant, southeastern New Mexico. 
Hunter, R.L. Sandia National Labs., Albuquerque, NM (USA). Dec 
1989. 40p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. Order Number DE90005778. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP), located in southeastern 
New Mexico, is a research and development facility to demonstrate 
safe disposal of defense-generated transuranic waste. Perfor- 
mance assessment comprises scenario development and 
screening and probability assignment; consequence analysis; sen- 
sitivity and uncertainty analysis; and comparison with a standard. 
This report examines events and processes that might give rise to 
scenarios for the long-term release of waste from the WIPP and 
begins to screen and assign probabilities to them. The events and 
processes retained here will be used to develop scenarios during 
the WIPP performance assessment; the consequences of scenar- 
ios that survive screening will be calculated and compared with the 
standard. 84 refs., 4 figs., 3 tabs. 


12916 (SKB-TR-89-11) Prediction of hydraulic conductivity 
and conductive fracture frequency by multivariate analysis of 
data from the Klipperaas study site. Andersson, J.E. (Swedish 
Geological Co., Uppsala (Sweden)); Lindqvist, L. Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden). 10 May 
1989. 143p. Order Number DE90616496. Available from NTIS (US 
Sales Only), PC A07/MF A01 - OSTI; INIS. 

The present study is a pilot study on the possibility to predict the 
hydraulic conductivity and conductive fracture frequency in bore- 
holes in crystalline rock using multivariate data analysis. The data 
set included data from core mapping, fracture fillings, geophysical 
logs, tubewave measurements and hydraulic tests from five deep 
boreholes at the Klipperaas study site. In the study, multivariate 
data analysis proved to be a powerful technique to systematically 
analyze an extensive data material and to study different correla- 
tion structures within the data set. With the models derived, about 
80-90% of the variation of hydraulic conductivity of an input data 
set (consisting of 233 conductivity values in 1 m-sections) could be 
explained by utilizing 35-45% of the total information contained in 
the data set. The hydraulic conductivity of about 4500 one meter 
sections was predicted. The predicted transmissivity was generally 
in good agreement with measured transmissivity values in 20 m- 
sections. The predicted values in 1 m-sections provided a more 
detailed picture of the hydraulic conductivity distribution along the 
boreholes. The predicted conductivities were found to be very un- 
evenly distributed. The highest values generally occur in borehole 
intervals with altered and deformed rock with increased fracture 
density. The predicted conductive fracture frequency (CFF) was 
also unevenly distributed. Fissure fillings, in particular iron miner- 
als, are regarded as useful information in predicting the CFF. The 
predicted average CFF of the rock mass varied between 0.17 0.25 
(conductive) fractures per meter. This corresponds to an average 
fracture spacing of about 4-6 m. The frequency of subhorizontal 
fractures in granite generally correlates best to the hydraulic con- 
ductivity. The study also showed that both the geological and 
hydrogeological properties of different rock types may vary consid- 
erably within a site. 


12917 (SKB-TR-89-12) Hydraulic interference test and 
tracer tests within the Braendan area, Finnsjoen study site: 
The fracture zone project - phase 3. Andersson, J.E. (Swedish 
Geological Co, Uppsala (Sweden)); Ekman, L.; Gustafsson, E.; 
Nordqvist, R.; Tiren, S. Swedish Nuclear Fuel and Waste Manage- 
ment Co., Stockholm (Sweden). Jun 1988. 272p. Order Number 
DE90616497. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

The report covers the performance and interpretation of a series 
of hydraulic interference tests and a tracer test in fracture zone 2 
within the Breandan area, Finnsjoen. The interference test were 
performed by pumping from isolated sections of one borehole and 
recording the resutling pressure changes in multiple-observation 
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sections (generally five) in adjacent boreholes as well as in the 
pumping borehole. The tracer test was performed by pulse injec- 
tion of tracers in isolated sections of the near-region observation 
boreholes and monitoring the break-trough of tracers in the pump- 
ing borehole. The interference tests showed that different response 
patterns were generated in the near-region and in the more distant 
region from the pumping borehole. In the near-region, primary re- 
sponses in high-conductive, low-porosity flow paths between the 
boreholes generally dominate. The tracer test also indicates that 
the primary responses may be strongly influenced by local hetero- 
geneities. At longer distances more averaged responses generally 
occurred with similar responses in the multiple-sections in the bore- 
holes. The hydraulic interference test as well as the tracer test 
documented a very high transmissivity of zone 2, particularily in its 
upper part. The interference tests indicated hydraulic interaction 
between zone 2 and the over- and underlying rock. Zone 2 was 
found to be bounded and may be represented by a triangular- 
shaped area. Interflow to zone 2 occured during pumping, possibly 
via other fracture zones. Responses due to the pumping occurred 
at long distances (up to about 1.5 km) from the pumping borehole. 
A numerical model was used to simulate the responses of the in- 
terference tests. Good agreement was achieved between simulated 
and observed responses from the most distant boreholes but de- 
creased agreement in the near-region boreholes. This fact was 
attributed to local heterogeneities im the near-region. 


12918 (SKB-TR-89-15) Comparison between radar data 
and geophysical, geological and hydrological borehole paera- 
menters by multivariate analysis of data. Caristen, S. (Swedish 
Geological Co, Uppsala (Sweden)); Lindqvist, L.; Olsson, O. 
Swedish Nuclear Fuel and Waste Management Co., Stockhoim 
(Sweden). Mar 1989. 231p. Order Number DE90616498. Available 
from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

The object of the present work is to study the correlation be- 
tween radar reflectors and a geological and hydraulical 
parameters from the boreholes. An additional objective is to show 
what information can be gained by the borehole radar with respect 
to waterflow and geological structures in crystalline rock. The tool 
for making the data modelling is Multivariate Data Analysis 
(SIMCA). For the data modelling there are two algorithms available 
in the SIMCA software. One for Principal Co analysis and 
one for Partial Least Squares regression analysis (PLS and PLS2). 
The PLS method gives the best result for the purpose of correla- 
tion between radar intensity and other variables. The result from 
the Principal Components, PLS, and PLS2 analysis shows that the 
strongest correlations results in a division between highly fractured 
rock and low fractured rock at all sites. Also, PLS and PLS2 analy- 
sis show that there is a good correlation between high radar 
intensity and highly fractured rock in the boreholes at all sites. The 
correlation between radar intensity and hydraulic condictivity is 
more ambiguous. Two of the investigated sites. Stripa and 
Finnsjoen, exhibit good correlation between radar intensity and hy- 
draulic condictivity, while the correlation at Aevroe is lower and at 
Saltsjoetunnel it is poor. Hydraulic conductivity was not included in 
the analysis of the Klipperaas data. The best correlaiton in the data 
from Klipperaas was obtained between radar intensity and frac- 
tured lithological contracts. The degree of correlation between 
radar intensity and lithological contacts at the other four sites was 
lower than for Klipperaas. (24 figs., 37 tabs., 30 refs). 


12919  (SKB-TR-89-16) Swedish hard rock laboratory. Eval- 
uation of 1988 year preinvestigations and description of the 
target area, the island of . Gustafson, G.; Stanfors, R.; 
Wikberg, P. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). Jun 1989. 16ip. Order Number 
DE90616499. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

The site investigations for the Swedish Hard Rock Laboratory 
have been focussed on the southern part of the Aespoe island. 
Geological, geohydrological and chemical investigations have been 
made in three deep boreholes on Aespoe. The results are used to 
evaluate previous predictions of the properties of the rock mass 
and to set up new predictions, more detailed than the previous 
ones. At the southern part of Aespoe a basic rock type called the 
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Aespoe diorite dominates at the depths of 300-600 m. The hy- 
draulic conducticity is lower here than in the surrounding Smaaland 
Granite. The groundwater chemistry in contact with the Aespoe 
Diorite has a high iron content. The methods and techniques used 
for the investigations have been optimized and integrated. During 
the drilling operation both hydraulic tests and groundwater sam- 
pling were performed. (authors). 


12920 (SKB-TR-89-20) WP-Cave - assessment of feasibil- 
ity, safety and development potential. Swedish Nuclear Fuel and 
Waste Management Co., Stockholm (Sweden). Sep 1989. 72p. Or- 
der Number DE90616500. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

According to SKB R and D-programme 1986, alternative disposal 
methods will be investigated to provide a basis for selecting a site 
and a repository system for the Swedish spent nuclear fuel. The 
present report is a comparison between the WP-Cave and the 
reference concept KBS-3. The comparison has resulted in the fol- 
lowing conclusions: - Both concepts are judged to be able to 
provide adequate safety. - A utilization of the potential of the WP- 
Cave requires, however, extensive development in areas where 
the current state of knowledge and available data are incomplete. - 
The higher temperatures in the WP-Cave lead to greater uncer- 
tainty as to long-term performance. Reducing this uncertainty 
would require many yaers of research and substantial resources. - 
Both repositories, including the barriers they incorporate, could be 
built with a normal adaption of available technology. -it is not pos- 
sible to say today whether it would be simpler to find suitable sites 
for one design or the other. - The WP-Cave is considerably more 
expensive. A future research direction based on a concentrated 
emplacement of spent fuel along the lines of the WP-Cave is 
therefore judged to entail greater uncertainty as regards the possi- 
bilities of achieving acceptable safety and to require greater 
resources for research and development, at the same time as the 
costs of building the repository would be higher. The studies of the 
WP-Cave as an integral system should therfore be discontinued. 
Certain barrier designs in the WP-Cave could also be utulized in 
repository designs with lower temperature, for example the reduc- 
tion potential of the steel canisters and the hydraulic cage’s 
diversion of groundwater. Studies within these areas are being 
conducted within SKB and should continue. 


12921 (STRIPA-TR-88-10) Site characterization and valide- 
tion - drift and borehole fracture data. Stage 1. Gale, J. 
(Fracflow Consultants Inc., St Johns, NF (Canada)); Straahle, A. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Sep 1988. 119p. Order Number DE90616501. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

This report describes the procedures used in mapping fractures 
intersecting seven scanlines along the southern and eastern 
boundaries of the Site Characterization and Validation (SCV) site 
and the procedures used in logging and orienting the fractures in- 
tersecting the core from six ‘boundary boreholes’ that were drilled 
as part of the site characterization program for the SCV site at the 
360 m level in the Stripa mine. Scanline mapping along the mine 
drifts provided a detailed description of the fracture geomentry on 
the boundaries of the SCV site. The cores from the boundary bore- 
holes have been logged, reconstructed and oriented using a 
borehole Televiewer and a borehole TV camera and the true frac- 
ture orientations calcilated. This has provide additional data on the 
fracture geometry within the SCV site. The fractire data from both 
the scanlines and the core logging are presented in the appen- 
dices. In addition, an initial analysis has been completed of the 
fracture orientations, trace lengths and spacings. Based on the 
variation in fracture orientations over the SCV site, there are two 
strong subvertical fracture sets or or clusters and a poorly repre- 
sented sub-horizontal fracture set. An empirical approach, based 
on the ’blind zone’ concept has been used to correct for orientation 
bias and to predict the orientations of the fracture system that will 
be intersected by the C and D boreholes in stage Ill. (33 figs., 6 
tabl., 19 refs.). 


12922 (STRIPA-TR-89-03) Site characterization and valida- 
tlon. Stage 2 - Preliminary predictions. Olsson, O. (ABEM AB, 
Uppsala (Sweden)); Black, J.H.; Gale, J.E.; Holmes, D.C. Swedish 
Nuclear Fuel and Waste Management Co., Stockholm (Sweden). 
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May 1989. 186p. Order Number DE90616502. Available from NTIS 
(US Sales Only), PC A09/MF A01 - OSTI; INIS. 

The Site Characterization and Validation (SCV) project is de- 
signed to assess how well we can characterize a volume of rock 
prior to using it as a repository. The programme of work focuses 
on the validation of the techniques used in site characterization. 
The SCV project contains 5 stages of work arranged in two ‘cycles’ 
of data-gathering, prediction, and validation. The first stage of work 
has included drilling of 6 boreholes (N2, N3, N4, W1, W2 and V3) 
and measurements of geology, fracture characteristics, stess, 
single borehole geophysical logging, radar, seismics and hydroge- 
ology. The rock at the SCV site is granite with small lithological 
variations. Based essentially on radar and seismic results 5 ‘frac- 
ture zones’ have been identified, named GA, GB, GC, GH and Gl. 
They all extend acroos the entire SCV site. They aer basically in in 
two groups (GA, GB, GC and GH, Gl). The first group are aligned 
N40 degree E with a dip of 35 degree to the south. The second 
group are aligned approximately N10 degree W dipping 60 degree 
E. From the stochastic analysis of the joint data it was possible to 
identify three main fracture orientation clusters. The orientation of 
two of these clusters agree roughly with orientation of the main 
features. Cluster B has roughly the same orientation as GH and 
Gl, while features GA, GB and GC have an orientation similar to 
the more loosely defined cluster C. The orientation of the third 
cluster (A) is northwest with a dip to northeast. It is found that 94% 
of all measured hydraulic transmissivity is accounted for by 4% of 
the tested rock, not all of this ‘concentrated’ transmissivity is with 
the major features defined by geophysics. When the hydraulic con- 
nections across the site are examied they show that there are 
several welldefined zones which permit rapid transmission of hy- 
draulic signals. These are essentially from the northeast to the 
southwest. (66 figs., 21 tabs., 33 refs.). 


12923 (STRIPA-TR-89-05) The Stripa project. Annual re- 
port 1988. Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden). May 1989. 126p. Order Number 
DE90616503. Available from NTIS (US Sales Only), PC A07/MF 
AO1 - OSTI; INIS. 

With a list of previously published reports (73). 

The Stripa project is an international project being performed un- 
der the sponsorship of the OECD Nuclear Energy Agency (NEA). 
The project concerns research related to the disposal of highly ra- 
dioactive waste in crystalline rock. The Research and Development 
Division of the Swedish Nuclear Fuel and Waste Management 
Company (SKB) hsa been enstrusted with the management of the 
project, under the direction of representatives from each participat- 
ing country. The aim of this report is to inform the OECD Nuclear 
Energy Agency and the participants in the project about the gen- 
eral progress of work during 1988. (36 figs., 4 tabs.). 


12924 (UCID-21653) Engineering assessment and certifi- 
cation of integrity of the 612-R1 tank system. Pettrilli, J.E. 
(Science Applications International Corp., San Diego, CA (USA)). 
Lawrence Livermore National Lab., CA (USA). 29 Mar 1989. 53p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90005680. Available from NTIS, 
PC A04/MF A01 - OSTI; GPO Dep. 

This Engineering Assessment and Certification of Integrity is the 
response to 40 CFR 265.191 for an existing tank system that 
stores hazardous waste and does not have secondary contain- 
ment. This technical assessment has been reviewed by an 
independent, qualified, California-registered professional engineer, 
who has certified the tank system to be adequately designed and 
compatible with the stored waste so that it will not collapse, rup- 
ture, or fail. This document will be kept on file at the facility. 


12925 (UCID-21685) Remedial investigation and feasibility 
study for the Lawrence Livermore National Laboratory Site 300 
Pit 7 Complex. Taffet, M.J. (Lawrence Livermore National Lab., 
CA (USA)); Oberdorfer, J.A.; Mclivride, W.A. Lawrence Livermore 
National Lab., CA (USA). Oct 1989. 263p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90005685. Available from NTIS, PC A12/MF A01 - OSTI. 

This report summarizes the results and conclusions of the inves- 
tigation of tritium and other compounds in ground water in the 





vicinity of landfills at the Lawrence Livermore National Laboratory 
(LLNL) Site 300 Pit 7 Complex. 91 refs., 110 figs., 43 tabs. 


12926 (UCID-21685-App.) Remedial investigation and fee- 
sibility study for the Lawrence Livermore National Laboratory 
Site 300 Pit 7 complex: ices. Taffet, M.J. (Lawrence Liv- 
ermore National Lab., CA (USA)); Oberdorfer, J.A.; Mclivride, W.A. 
Lawrence Livermore National Lab., CA (USA). Oct 1989. 293p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90005686. Available from NTIS, 
PC A13/MF A01 - OSTI; GPO Dep. 

This report contains eleven appendices for the investigation and 
feasibility study of the Lawrence Livermore Laboratory. 47 figs., 31 
tabs. (KS) 


12927 (UCRL-21219) Comparing risks from low-level ra- 
dioactive waste disposal on land and in the ocean: A review 
of agreements/statutes, scenarios, processing/packaging/ 
disposal technologies, models, and decision analysis meth- 
ods. Moskowitz, P.D. (Brookhaven National Lab., Upton, NY 
(USA)); Kalb, P.D.; Morris, S.C.; Rowe, M.D.; Marietta, M.; 
Anspaugh, L; McKone, T. Lawrence Livermore National Lab., CA 
(USA). Oct 1989. 250p. Sponsored by U.S. DOE Defense 
Programs; Environmental Protection Agency. DOE Contract W- 
7405-ENG-48. (EPA-520/1-89-028). Order Number DE90005358. 
Available from NTIS, PC A12/MF A01 - OSTI; GPO Dep. 

This report gives background information on: The history of LLW 
disposal in the US; agreements, statutes and regulations for the 
disposal of LLW; disposal scenarios and alternative treatment op- 
tions for LLW; methods and models which could be used to assess 
and compare risks associated with land and ocean options for LLW 
disposal; technical and methodological issues associated with com- 
paring risks of different options; and, roles of decision making 
approaches in comparing risks across media. 63 refs., 23 figs., 33 
tabs. 


12928 (UCRL-50027-88) Environmental report for 1988. 
Environmental Protection Guidance and Monitoring Series. Kamel- 
garn, M.B.; Brekke, D.D.; Holland, R.C. (eds.). Lawrence Livermore 
National Lab., CA (USA). [1988]. 147p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90005790. Available from NTIS, PC A07/MF A01 - OSTI; GPO 
Dep. 

This report is prepared for the US Department of Energy by the 
Environmental Protection Department at the Lawrence Livermore 
National Laboratory. It presents the results of LLNL’s environmental 
monitoring and compliance effort and provides an assessment of 
the impact of LLNL operations on the environment. 80 refs., 4 tabs. 


12929 (UCRL-—99513) Fabrication and closure development 
of nuclear waste containers for storage at the Yucca Mountain, 
Nevada repository. Russell, E.W. (Lawrence Livermore National 
Lab., CA (USA)); Nelson, T.A.; Domian, H.A.; LaCount, D.F.; Rob- 
itz, E.S.; Stein, K.O. Lawrence Livermore National Lab., CA (USA). 
Apr 1989. 9p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract W-7405-ENG-48. (CONF-891006—12: 
Joint international waste management conference, Kyoto (Japan), 
23-28 Oct 1989). Order Number DE90005245. Available from 
NTIS, PC A02/MF A01; OSTI; INIS. 

US Congress and the President have determined that the Yucca 
Mountain site in Nevada is to be characterized to determine its 
suitability for construction of the first US high-level nuclear waste 
repository. Work in connection with this site is carried out within the 
Yucca Mountain Project (YMP). Lawrence Livermore National Lab- 
oratory (LLNL) has the responsibility for designing, developing, and 
projecting the performance of the waste package for the perma- 
nent storage of high-level nuclear waste. Babcock & Wilcox (B & 
W) is involved with the YMP as a subcontractor to LLNL. B & W’s 
role is to recommend and demonstrate a method for fabricating the 
metallic waste container and a method for performing the final clo- 
sure of the container after it has been filled with waste. Various 
fabrication and closure methods are under consideration for the 
production of containers. This paper presents progress to date in 
identifying and evaluating the candidate manufacturing processes. 
2 refs., 1 fig., 7 tabs. 


12930 (UCRL—100624) Laboratory study of fracture healing 
in Topopah Spring tuff: Implications for near field hydrology. 
Lin, Wunan; Daily, W.D. Lawrence Livermore National Lab., CA 
(USA). Sep 1989. 23p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract W-7405-ENG-48. (CONF-890928-18: 
Nuclear waste isolation in the unsaturated zone: FOCUS ’89, Las 
Vegas, NV (USA), 18-21 Sep 1989). Order Number DES90005325. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Seven Topopah Spring tuff samples were studied to determine 
water permeability in this rock under pressure and temperature 
conditions similar to those expected in the near field of a nuclear 
waste package. Six of the seven samples were studied under 
isothermal condition; the other was subjected to a thermal gradient. 
Four of the six fractured samples contained a reopened, healed, 
natural fracture; one contained an induced tensile fracture and the 
other contained a saw-cut. The fracture surfaces were examined 
using scanning electron microscope (SEM) before and after the ex- 
periments and the water that flowed through the samples was 
sampled for chemical analysis. The experimental durations ranged 
from about 3 months to almost 6 months. Water permeability of the 
fractured samples was found to decrease by more than three or- 
ders of magnitude when the sample temperature increased to 
150°C. The sharpest decrease in permeability occurred when the 
temperature was increased above 90°C. Permeability of the intact 
sample did not change significantly under the similar experimental 
conditions. When the temperature returned to room conditions, the 
water permeability did not recover. The mechanical strength of one 
healed sample was about half that of the intact rock. SEM studies 
of the fracture surfaces and water chemical analysis of the water 
suggested that both dissolution and deposition occurred on the 
fracture surfaces. Smoothing of fracture asperities because of 
dissolution and deposition was probably the main cause of the per- 
meability decrease. Deposition of dissolved silica was probably the 
main cause of fracture healing. 12 refs., 6 figs., 1 tab. 


12931 (UCRL-100777) On the infiltration of a liquid front 
in an unsaturated, fractured medium. Nitao, J.; 
Buscheck, T. Lawrence Livermore National Lab., CA (USA). Aug 
1989. 40p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract W-7405-ENG-48. (CONF-890928—19: Nuciear 
waste isolation in the unsaturated zone: FOCUS '89, Las Vegas, 
NV (USA), 18-21 Sep 1989). Order Number DE90006001. Avail- 
able from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The unsaturated zone at Yucca Mountain, Nevada, is currently 
under scientific investigation as a proposed site for the permanent 
storage of high-level nuclear waste. A deeper understanding of 
fracture-matrix interaction needed for the prediction of water move- 
ment around an in the repository. We show that the liquid front 
movement can be classified into physically interpretable, distinctive 
flow regimes. Asymptotic solutions for the front movement are 
given for each flow period and comparisons with numerical solu- 
tions are made. In addition to applications in nuclear waste 
storage, the results of our study is relevant to hazardous waste 
disposal, petroleum recovery, and flow in soil macropores. 17 refs., 
13 figs., 6 tabs. 


12932 (UCRL-100790) Current status of waste package de- 
signs tor the Yucca Mountain Project. Ballou, L.B. Lawrence 
Livermore National Lab., CA (USA). Jul 1989. 8p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract 
W-7405-ENG-48. (CONF-890736-76: 30. annual meeting of the In- 
stitute of Nuclear Materials Management, Orlando, FL (USA), 9-12 
Jul 1989). Order Number DE90005252. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

Conceptual designs for waste packages containing spent fuel or 
high-level waste glass have been developed for use in a repository 
at Yucca Mountain. The basis for these designs reflects the unique 
nature of the expected service environment associated with dis- 
posal in welded tuff in the unsaturated zone. In addition to a set of 
reference designs, alternative design concepts are being consid- 
ered that would contain and isolate the waste radionuclides in a 
more aggressive service environment. Consideration is also being 
given to the feasibility of a concept known as “heat tailoring” that 
employs the thermal energy released by the wasteforms to enhance 
and extend the performance of the containers. 5 refs., 3 figs. 
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(UCRL-101097) Evaluation of copper, aluminum 
bronze, and | for YMP [Yucca Mountain Project] 
container material. Kass, J.N. Lawrence Livermore National Lab., 
CA (USA). May 1989. 33p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract W-7405-ENG-48. (CONF- 
8802159-1: Workshop on waste container corrosion, Winnepeg 
(Canada), 9-10 Feb 1988). Order Number DE90005249. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

In this presentation, | will discuss our evaluation of the materials 
copper, 7% aluminum bronze, and 70/30 copper-nickel. These are 
three of the six materials currently under consideration as potential 
waste-packaging materials. | should mention that we are also con- 
sidering alternatives to these six materials. This work is part of the 
Yucca Mountain Project (YMP), formerly known as the Nevada Nu- 
clear Waste Storage investigations (NNWSI) Project. The 
expected-case environment in our proposed vault is quite different 
from that encountered at the WIPP site or that expected in a Cana- 
dian vault. Our proposed site is under a desert mountain, Yucca 
Mountain, in southern Nevada. The repository itself will be located 
approximately 700 feet above the water table and 300 to 1200 feet 
below the surface of the mountain. The variations in these num- 
bers are due to the variations in mountain topography. 


12934 (UEA-RR-1) Planning and consultation procedures 
for low-level radioactive waste disposal: a comparative analy- 
sis of overseas experience. Kemp, R. East Anglia Univ., Norwich 
(UK). Environmental Risk Assessment Unit (ERAU). Mar 1989. 
1382p. Available from the British Library Document Supply Centre, 
Boston Spa, Wetherby, West Yorks. LS23 7BQ. Available from the 
British Library Document Supply Centre, Boston Spa, Wetherby, 
West Yorks. LS23 7BQ. 

The results are presented of a study the purpose of which was 
to learn from experience in countries other than the UK, of plan- 
ning and public consultation procedures associated with the 
establishment of low-level radioactive waste (LLW) disposal sites. 
information on LLW developments in the United States, Canada, 
France, Holland, Switzerland, Sweden, and West Germany was 
sought. Particular regard was given to the efficacy of public consul- 
tation and negotiation procedures; the key aspects bearing on the 
public acceptability of LLW proposals; and the form and effect of 
any compensation mechanisms in operation. The main findings in- 
clude: (i) Public acceptability of radioactive waste proposals 
depends upon a combination of basic understanding, trust, consul- 
tation and negotiation. (ii) There is no overall correct approach. (iii) 
The greatest success overseas appears to be linked to some com- 
bination of the following elements: authority and clarity in the 
exposition of radioactive waste management policy; the early in- 
volvement of local authority organisations in site selection; careful 
attention to the potential contribution of authoritative independent 
advisory groups; the development and nurturing of local liaison 
committees to establish good communications at the local level; 
careful consideration of means of devolving some power to local 
authority level for safety reassurance; and the development of an 
incremental, openly negotiated approach to compensation. (au- 
thor). 


12935 (USGS-OFR-83-377, pp. 1-24) Geologic investiga- 
tions. Orkild, P.P. (Geological Survey, Denver, CO (USA)); 
Baldwin, M.J.; Townsend, D.R. Geological Survey, Denver, CO 
(USA). 1983. Sponsored by U.S. Department of Defense; U.S. 
DOE Defense Programs. DOE Contract Al08-76DP00474. In Geo- 
logic and geophysical investigations of Climax stock intrusive, 
Nevada. Available from OSTI; USGS Open-File Services Section, 
Box 25425, Federal Center, Denver, CO 80225. 

The Climax stock is a composite granitic intrusive of Cretaceous 
age, composed of quartz monzonite and granodiorite, which in- 
trudes rocks of Paleozoic and Precambrian age. Tertiary volcanic 
rocks, consisting of ash-flow and ash-fall tuffs, and tuffaceous sedi- 
mentary rocks overlie the sedimentary rocks and the stock. Erosion 
has removed much of the Tertiary volcanic rocks. Hydrothermal al- 
teration of quartz monzonite and granodiorite is found mainly along 
joints and faults and varies from location to location. The Paleozoic 
carbonate rocks have been thermally and metasomatically altered 
to marble and tactite as much as 457 m (1500 ft) from the contact 
with the stock, although minor discontinuous metasomatic effects 
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are noted in all rocks out to 914 m (3000 ft). Three major faults 
which define the Climax area structurally are the Tippinip, Bound- 
ary and Yucca faults. North of the junction of the Boundary and 
Yucca faults, the faults are collectively referred to as the Butte 
fault. The dominant joint sets and their average attitudes are N 32° 
W, 22° NE; N 60° W, vertical and N 35° E, vertical. Joints in out- 
crop are weathered and generally open, but in subsurface, the 
joints are commonly filled and healed with secondary minerals. 12 
rets., 6 figs., 1 tab. 


12936 (USGS-OFR-83-377, pp. 25-39) Gravity investige- 
tlons. Healey, D.L. (Geological Survey, Denver, CO (USA)). 
Geological Survey, Denver, CO (USA). 1983. Sponsored by U.S. 

ent of Defense; U.S. DOE Defense Programs. DOE Con- 
tract Al08-76DP00474. In Geologic and geophysical investigations 
of Climax stock intrusive, Nevada. Available from OSTI; USGS 
Open-File Services Section, Box 25425, Federal Center, Denver, 
CO 80225. 

A large density contrast exists between the Paleozoic rocks (in- 
cluding the rocks of Climax stock) and less dense, Tertiary volcanic 
rocks and alluvium. This density contrast ranges widely, and herein 
for interpretive purposes, is assumed to average 0.85 Mg/m* 
(megagrams per cubic meter). The large density contrast makes 
the gravity method a useful tool with which to study the interface 
between these rock types. However, little or no density contrast is 
discernible between the sedimentary Paleozoic rocks that surround 
the Climax stock and the intrusive rocks of the stock itself. There- 
fore the gravity method can not be used to define the configuration 
of the stock. Gravity highs coincide with outcrops of the dense Pa- 
leozoic rocks, and gravity lows overlie less-dense Tertiary volcanic 
rocks and Quaternary alluvium. The positions of three major faults 
(Boundary, Yucca, and Butte faults) are defined by steep gravity 
gradients. West of the Climax stock, the Tippinip fault has juxta- 
posed Paleozoic rocks of similar density, and consequently, has no 
expression in the gravity data in that area. The gravity station 
spacing, across Oak Spring Butte, is not sufficient to adequately 
define any gravity expression of the Tippinip fault. 18 refs., 5 figs. 


12937 (USGS-OFR-83-377, pp. 40-77) Magnetic investige- 
tions. Bath, G.D. (Geological Survey, Denver, CO (USA)); Jahren, 
C.E.; Rosenbaum, J.G.; Baldwin, M.J. Geological Survey, Denver, 
CO (USA). 1983. Sponsored by U.S. Department of Defense; U.S. 
DOE Defense Programs. DOE Contract Al08-76DP00474. In Geo- 
logic and geophysical investigations of Climax stock intrusive, 
Nevada. Available from OSTI; USGS Open-File Services Section, 
Box 25425, Federal Center, Denver, CO 80225. 

Air and ground magnetic anomalies in the Climax stock area of 
the NTS help define the gross configuration of the stock and de- 
tailed configuration of magnetized rocks at the Boundary and 
Tippinip faults that border the stock. Magnetizations of geologic 
units were evaluated by measurements of magnetic properties of 
drill core, minimum estimates of magnetizations from ground mag- 
netic anomalies for near surface rocks, and comparisons 
of measured anomalies with anomalies computed by a 
three-dimensional forward program. Alluvial deposits and most sed- 
imentary rocks are nonmagnetic, but drill core measurements 
reveal large and irregular changes in magnetization for some 
quartzites and marbles. The magnetizations of quartz monzonite 
and granodiorite near the stock surface are weak, about 0.15 A/m, 
and increase at a rate of 0.00196 A/m/m to 1.55 A/m, at depths 
greater than 700 m (2300 ft). The volcanic rocks of the area are 
weakly magnetized. Aeromagnetic anomalies 850 m (2800 ft) 
above the stock are explained by a model consisting of five vertical 
prisms. Prisms 1, 2, and 3 represent the near surface outline of the 
stock, prism 4 is one of the models developed by Whitehill (1973), 
and prism 5 is modified from the model developed by Allingham 
and Zietz (1962). Most of the anomaly comes from unsampled and 
strongly-magnetized deep sources that could be either granite or 
metamorphosed sedimentary rocks. 48 refs., 23 figs., 3 tabs. 


12938 (WHC-EP-0142-2) Groundwater maps of the Han- 
ford Site Separations Area, January 1989. Kasza, G.L.; Schatz, 
A.L. Westinghouse Hanford Co., Richland, WA (USA). Mar 1989. 
13p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC06-87RL10930. Order Number DE90004787. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 





The groundwater maps of the Hanford Site Separations Area, 
dated January 1989, are prepared by the Environmental Engi- 
neering and Technology Function, Environmental Division, 
Westinghouse Hanford Company. The groundwater maps are up- 
dated on a semiannual basis and are complementary to the 
Hanford Site water table map prepared by Pacific Northwest Labo- 
ratory. The Separations Area consists of the 200 East and 200 
West areas and the surrounding vicinity on the Hanford Site. 
Chemical processing operations are carried out in the Separations 
Area by Westinghouse Hanford for the US Department of Energy - 
Richland Operations Office. This set of groundwater maps consists 
of: (1) Separations Area depth-to-water map, (2) Separations Area 
water table map, and (3) a map comparing the potentiometric sur- 
face of the Rattlesnake Ridge confined aquifer with the water table 
of the unconfined aquifer. The field measurements for these maps 
were collected during the period January 19 to February 8, 1989, 
and are listed in Table 1. For clarity, the locating prefixes have 
been omitted from all well numbers shown on the maps. Wells in 
the 200 Areas have the prefix 299, and the wells outside of these 
areas have the prefix 699. 


12939 (WHC-EP-—0182-17) Tank farm surveillance and 
waste status summary report for August 1989. Thurman, J.M. 
Westinghouse Hanford Co., Richland, WA (USA). Oct 1989. 36p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO06- 
87RL10930. Order Number DE90004788. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This report is Westinghouse Hanford Company’s official inventory 
for high-level radioactive waste stored in underground tanks at the 
Hanford Site. Data that depict the status of stored, high-level waste 
and tank vessel integrity are contained within the report. The intent 
of the report is to provide data on each of the existing 177 under- 
ground waste tanks and provide supplemental information regarding 
tank anomalies and ongoing investigations. 2 figs., 17 tabs. 


12940 (WHC-EP-0196-2) Annual status report of the plan 
and schedule to discontinue disposal of contaminated liquids 
into the soil column at the Hanford Site, Fiscal year 1989. Mil- 
likin, E.J. Westinghouse Hanford Co., Richland, WA (USA). Sep 
1989. 55p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO6-87RL10930. Order Number DE90004783. Available 
from NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 

The policy of the US Department of Energy (DOE) requires that 
the use of the soil column to treat and retain contaminants from liq- 
uid waste streams be discontinued at the earliest date practicabie in 
favor of waste minimization, wastewater treatment, and engineered 
disposal of concentrated waste. Included within the document is the 
current status of the projects and associated costs presented in the 
Plan and Schedule to discontinue disposal of contaminated liquids 
into the soil column at the Hanford Site. 13 refs., 4 figs., 3 tabs. 


12941 (WHC-EP—0226) Sampling plan for retrievably 
stored contact-handled transuranic waste at the Hanford Site. 
Anderson, B.C.; Duncan, D.R. Westinghouse Hanford Co., Rich- 
land, WA (USA). Dec 1989. 16p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract ACO06-87RL10930. Order Number 
DE90004474. Available from NTIS, PC A07/MF A01 - OSTI; GPO 


p. 

The Hanford Site generates and/or stores transuranic (TRU) 
waste generated by national defense programs. This waste is 
buried in trenches of several different designs or configurations and 
is also stored in above-ground interim storage areas. The US 
Atomic Energy Commission defined TRU waste as a separate 
waste category and declared that it must be stored in a form that 
was retrievable as comtamination-free packages. The Waste Isola- 
tion Pilot Plant (WIPP) is a research and development facility 
designed to demonstrate the safe and environmentally acceptable 
disposal TRU waste from national defense programs. Disposal will 
consist of retrieving the waste and treating it as necessary in the 
Waste Receiving and Processing (WRAP) facility to certify it for 
shipment to WIPP. Treatment of hazardous waste components will 
also be required in WRAP. The geal of the program is to obtain the 
information needed to plan and design facilities and equipment 
required to retrieve, examine, treat, certify, and dispose of the re- 
trievably stored CH-TRU waste. The program is divided into three 
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phases; this document describes Phase 2 of the program. 7 refs., 
4 figs., 6 tabs. 


12942 (WHC-SA-0619) Protective barrier development: 
Overview. Wing, N.R. (Westinghouse Hanford Co., Richland, WA 
(USA)); Gee, G.W. Westinghouse Hanford Co., Richland, WA 
(USA). Oct 1989. 13p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract ACO6-87RL10930. (CONF-891053-14: 28. 
Hanford life sciences symposium on environmental monitoring, 
restoration and assessment: what have we learned?, Richland, WA 
(USA), 16-19 Oct 1989). Order Number DE90004781. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Protective barrier and warning marker systems are being devel- 
oped to isolate certain types of waste disposed of near the earth’s 
surface at the Hanford Site. The current focus of development ef- 
forts is to design a protective barrier(s) that will function in an arid 
to semiarid climate, limit the infiltration and percolation of water 
through the waste zone to near-zero amounts, be maintenance 
free, and last up to 10,000 years. 1 ref., 3 figs. 


12943 (WHC-SA-0623) Development and assessment of 
liquid-waste disposalsite closure technology. Phillips, S.J.; Re- 
lyea, J.F.; Seitz, R.; Cammann, J.W. Westinghouse Hanford Co., 
Richland, WA (USA). Oct 1989. 4p. Sponsored by U.S. DOE Envi- 
ronment Health & Safety. DOE Contract AC06-87RL10930. 
(CONF-891053—15: 28. Hanford life sciences symposium on envi- 
ronmental monitoring, restoration and assessment: what have we 
learned?, Richland, WA (USA), 16-19 Oct 1989). Order Number 
DE90004784. Available from NTIS, PC AO02/MF A01; OSTI; INIS; 
GPO Dep. 

This document discusses site closure, geotechnical engineering, 
model assessment, and waste isolation Closure Technology for 
Liquid-Waste Disposal Sites. 3 refs., 3 figs. 


12944 (WINCO—1070) Potential calcining stoichiometries 
and their effects on waste volumes. Berreth, J.R. Westinghouse 
Idaho Nuclear Co., Inc., idaho Falls, ID (USA). Dec 1989. 64p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC07- 
841D12435. Order Number DE90004481. Available from NTIS, PC 
A04/MF A01; OSTI; INIS; GPO Dep. 

Potential chemical stoichiometries are presented which could 
permit calcining a blend of ICPP Fluorinel and sodium-bearing 
high-level waste at greater ratios of sodium waste than heretofore 
with the intent of generating minimal waste volumes for repository 
disposal. The importance of destroying the alkali nitrates during 
calcining to improve blend ratios is discussed. Many plots and 
graphs are presented to project and plan for maximum effective- 
ness of working off the sodium waste inventory at a maximum rate 
and minimum volume. 14 refs., 13 figs., 11 tabs. 


12945 (WSRC-RP-89-36) Clay Cap Test Program for the 
Mixed Waste Management Facility closure at the Savannah 
River Site. Newell, J.W. (Main (Charles T.), Inc., Charlotte, NC 
(USA)). Westinghouse Savannah River Co., Aiken, SC (USA). 
[1989]. 26p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC09-89SR18035. (CONF-8910316-1: 32. annual meet- 
ing of Association of Engineering Geologists, Vail, CO (USA), 4 
Oct 1989). Order Number DE90003488. Available from NTIS, PC 
AO3/MF A01 - OSTI; GPO Dep. 

A 58 acre low-level radioactive waste disposal facility at the Sa- 
vannah River Site, a Department of Energy facility near Aiken, 
South Carolina, requires closure with a RCRA clay cap. A three- 
foot thick can requiring 300,000 cubic yards of local Tertiary Kaolin 
clay with an in-situ permeability of less than or equal to 1 x 10-” 
centimeters per second is to be constructed. The Clay Cap Test 
Program was conducted to evaluate the source, lab permeability, 
in-situ permeability, compaction characteristics, representative 
kaolin clays from the Aiken, SC vicinity. 11 refs., 8 figs., 1 tab. 


12946 A combined modeling program for evaluating the 
cover design at a uranium mill tailings disposal site. Wright, W. 
(Colorado Geological Survey, 1313 Sherman Street, Denver, CO 
(US)); Turner, A.K. pp. 1534 of Proceedings of the NWWA confer- 
ence on solving ground water problems with models. National 
Water Well Assoc., Dublin, OH (1987). (CONF-870252—: NWWA 
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conference on solving ground water problems with models, Denver, 
CO (USA), 10-12 Feb 1987). 

The authors describe a modeling program for evaluating the per- 
formance of a proposed cover at a uranium mill tailings disposal 
location applied to the site's design. In this application, the volume 
of leachate from the base of the proposed tailings impoundment 
was estimated by a fundamental Darcian-style analysis, and with 
the HELP (Hydrologic Evaluation of Landfill Performance) computer 
model. The potential impacts to the local ground water regime 
were assessed initially by diluting the leachate flux, predicted by 
the HELP model, with the estimated volume of ground water avail- 
able for dilution. Following this, the potential for leachate 
attenuation from chemical precipitation was simulated with the geo- 
chemical speciation code PHREEQE (pH redox equilibrium 
equations). The volume and estimated composition of the leachate 
was mixed with the volume and chemical character of the existing 
ground water by using the mixing mode of PHREEQE. 


12947 Application of stochastic ground water models to ge- 
ologic disposal of high-level nuclear waste. Sagar, B. (Rockwell 
Hanford Operations, Richland, WA (US)); Clifton, P.M.; Kneppy, 
A.J. pp. 1534 of Proceedings of the NWWA conference on solving 
ground water problems with models. National Water Well Assoc., 
Dublin, OH (1987). (CONF-870252—: NWWA conference on solv- 
ing ground water problems with models, Denver, CO (USA), 10-12 
Feb 1987). 

The recognition that significant uncertainties are inherent in the 

characterization of hydrogeologic systems has led to increasing 
use of stochastic modeling techniques to predict performance of 
high-level nuclear waste (HLW) disposal systems. This is certainly 
true for the Basalt Waste Isolation Project (BWIP), which is investi- 
gating the feasibility of long-term storage of nuclear high level 
waste in the basalt sequence beneath the Hanford Site in Wash- 
ington State. The Hanford Site is one of the three sites nominated 
for detailed characterization for the first national HLW repository. A 
summary of various stochastic methods considered for application 
to the Hanford Site are provided in this paper. The most commonly 
used method, that of Monte Carlo simulations, is described in de- 
tail. In this method, the uncertain parameters are treated as either 
lumped random variables with assigned univariate probability distri- 
bution functions (pdfs) or as spatially varying stochastic fields with 
multivariate probability distributions. 
12948 The role of bureaucratic expertise in nuclear waste 
policy: Agency power and policy development. Henkels, M. 
Thesis (Ph. D.). 339p. Univ. of Utah, Salt Lake City, UT (US) 
(1989). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, Mi 48106, Order No.89-07,776. 

The role of agency expertise in the nuclear waste policy process 
is explored during three periods: (1) 1957-1959 when nuclear 
wastes entered the public agenda, (2) 1970-1972 when the Atomic 
Energy Commission attempted to establish a waste repository in 
Kansas, and (3) 1984-1986 during the Department of Energy's im- 
plementation of the Nuclear Waste Policy Act of 1982. The study 
evaluated whether the preconditions for dependence on or defer- 
ence to agency expertise have become less favorable, weakening 
agency control of the policy process. Five factors of expertise 
power are evaluated, beginning with the agency's role in the 
nuclear-energy and radioactive-waste information system. Perspec- 
tives on nuclear energy generally and of waste issues specifically 
are examined next; both indicate attitudes on the tractability of the 
problem and the likelihood of policy success. References to agency 
behavior and policies are used to evaluate views of agency com- 
petency. Finally, views of agency trustworthiness are examined 
through the comparison of portrayals of agency priorities and moti- 
vations. Agency expertise is evaluated in four contexts: (1) 
Congressional hearings, (2) nationally prominent newspapers, (3) 
journals of the scientific community, and (4) state and local papers 
of affected areas. State and tribal officials involved in the 1980s’ 
nuclear waste policy process were surveyed also. 


12949 DOE/NRC licensing interactions and transportation 
program issues. Stein, R. Transactions of the American Nuclear 
Society (USA), 59: 73-74 (1989). (CONF-890604—: Annual meet- 
ing of the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 
1989). 
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Consultation between US Department of Energy (DOE) and US 
Nuclear Regulatory Commission (NRC) staffs is of increasing im- 
portance in the waste management program. Over the past year 
DOE/NRC interactions have included a series of meetings on the 
following: (1) consultation draft of the DOE's site characterization 
plant (SCP) to determine the suitability of the Yucca Mountain site 
in Nevada as a candidate site for the first US geologic repository 
for spent nuclear fuel and high-level radioactive waste; (2) design 
control process and design requirements for the Exploratory Shaft 
Facility (ESF) to be built at the Yucca Mountain site to determine 
its subsurface physical characteristics; (3) preparation of a hundred 
or more study plans that will implement the SCP; (4) licensing sup- 
port system that will support the requirements of all parties in the 
repository licensing process related to the submission and man- 
agement of records and documents; and (5) development of a 
strong quality assurance program. Current issues of special inter- 
est include transportation training requirements and routing of 
shipments of nuclear waste. 


12850 Repository program update: Management and 

ating contractor and program transition activities. Kale, S.H. 
Transactions of the American Nuclear Society (USA), 59: 74 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

To help assure that the work on the spent-fuel and high-level 
nuclear waste management system would proceed in a well- 
structured, systematic, and integrated manner, the US Department 
of Energy (DOE) concluded in early 1987 that it should obtain a 
management and operating contractor. To this end, in October 
1987, DOE issued a request for a proposal of a management and 
operating contractor to be responsible for overall systems engi- 
neering, development, and management of the nuclear waste 
management system, (NWMS). On December 9, 1988, DOE an- 
nounced the selection of Bechtel Systems Management, inc. 
(BSMI) for an initial term of 10 yr. At the present time, site charac- 
terization work is being carried out by nine major organizations 
under contract to the Yucca Mountain Project Office in Las Vegas, 
Nevada. Bechtel Systems Management, Inc., will ensure that work 
on the NWMS proceeds in an integrated manner to meet technical, 
schedule, cost, safety, environmental, and quality assurance re- 
quirements; that the work meets regulatory requirements of the 
Nuclear Regulatory Commission (NRC) and the Environmental Pro- 
tection Agency; and that the work is consistent with applicable 
DOE orders. The transition plan is described. 


12951 Quality assurance in the OCRWM [Office of Civilian 
Radioactive Waste Management] ram. Barrett, L.H. Transac- 
tions of the American Nuclear Society (USA), 59: 75-76 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

An effective quality assurance (QA) program is essential to en- 
sure the achievement of high-quality performance in the pursuit of 
the Office of Civilian Radioactive Waste Management (OCRWM) 
mission and is required for demonstrating compliance with regula- 
tory standards in an adjudicatory licensing process. All items and 
activities with implications for radiological health, safety, and waste 
isolation are subject to the QA requirements required by the US 
Nuclear Regulatory Commission (NRC). In addition, the QA pro- 
gram will assist in establishing the public confidence in the 
technical quality of the OCRWM program and long-term cost- 
effectiveness. The OCRWM management has made a commitment 
to quality and is intimately involved in all phases of the QA pro- 
gram to assure its success. Regardless of the level of excellence 
in the technical work, a successful program must be documented 
and audited to verify the work performed. To that end, OCRWM 
has made a firm commitment that quality in the conduct of the pro- 
gram will not be sacrificed to meet schedules. The OCRWM has 
committed to having a fully qualified QA program in place and ac- 
cepted by the NRC prior to the start of new site characterization 
activities. This paper provides a status on efforts under way to im- 
plement the OCRWM QA program at headquarters and the Yucca 
Mountain project office. 


12952 


Overall program status and policy issues. |saacs, 
T.H. Transactions of the American Nuclear Society (USA), 59: 76 





(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Under the terms of the Nuclear Waste Policy Act of 1982 
(NWPA), the US Department of Energy (DOE) will permanently dis- 
pose of high-level radicactive waste from defense activities and 
spent fuel from commercial nuclear power plants. The waste man- 
agement system authorized by the NWPA, as amended in 1987, is 
to include three major components: a geologic repository for per- 
manent disposal, a monitored retrievable storage (MRS) facility for 
packaging and temporarily storing waste, and a system for trans- 
porting the waste to the MRS and to the repository. This paper 
discusses DOE's objectives for the waste management system, in- 
cluding the priority DOE places on maintaining and enhancing 
schedules for accepting waste; current policy and programmatic is- 
sues; and the strategies being employed for dealing with these 
issues. These strategies include efforts to ensure that site charac- 
terization activities support licensing requirements, the use of 
contingency planning, the application of systems integration, and 
systems studies of the role of an MRS. This paper reports briefly 
on the status of the site characterization program, including DOE’s 
efforts to (a) strengthen quality assurance, (b) prepare for construc- 
tion of the exploratory shaft facility that will be used to conduct 
underground tests, (c) clarify US Nuclear Regulatory Commission 
(NRC) licensing requirements and expedite the licensing process, 
(d) comply with applicable environmental regulations, and (e) moni- 
tor and mitigate the environmental and socioeconomic impacts of 
site characterization activities. 


12953 Four themes that underlie the high-level nuclear 
waste management program. Sprecher, W.M. Transactions of the 
American Nuclear Society (USA), 59: 76-77 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

In 1982, after years of deliberation and in response to mounting 
pressures from environmental, industrial, and other groups, the US 
Congress enacted the Nuclear Waste Policy Act (NWPA) of 1982, 
which was signed into law by the President in January 1983. That 
legislation signified a major milestone in the nation’s management 
of high-level nuclear waste, since it represented a consensus 
among the nation’s lawmakers to tackle a problem that had evaded 
solution for decades. Implementation of the NWPA has proven to 
be exceedingly difficult, as attested by the discord generated by 
the US Department of Energy's (DOE’s) geologic repository and 
monitored retrievable storage (MRS) facility siting activities. The vi- 
sion that motivated the crafters of the 1982 act became blurred as 
opposition to the law increased. After many hearings that under- 
scored the public’s concern with the waste management program, 
the Congress enacted the Nuclear Waste Policy Amendments Act 
of 1987 (Amendments Act), which steamlined and focused the pro- 
gram, while establishing three independent bodies: the MRS 
Review Commission, the Nuclear Waste Technical Review Board, 
and the Office of the Nuclear Waste Negotiator. Yet, even as the 
program evolves, several themes characterizing the nation’s effort 
to solve the waste management problem continue to prevail. The 
first of these themes has to do with social consciousness, and the 
others that follow deal with technical leadership, public involvement 
and risk perceptions, and program conservatism. 


12954 The West Valley Demonstration Project’s vitrification 
system operating experience. Pope, J.M.; Barnes, S.M. Transac- 
tions of the American Nuclear Society (USA), 59: 79-81 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

A full-sized, integrated vitrification system is being tested at the 
West Valley Demonstration Project (WVDP) to establish its opera- 
tional characteristics that will allow a quality, high-level nuclear 
waste (HLW) glass product to be consistently produced. Recently, 
this nonradioactive verification testing has emphasized (a) ensuring 
flow sheet and feed makeup chemistry that enables well-balanced 
mekter performance, (b) achieving design basis melter throughput 
rates at steady-state operating conditions, and (c) demonstrating 
that the release limit of NO, is met by the vitrification off-gas 
system. The West Valley vitrification process testing is rapidly con- 
verging to demonstrate that the acceptance specification in the 
glass product and the environmental requirements on the off-gas 
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will indeed be met, thereby providing the basis for approval to be- 
gin radioactive operations in 1992. 


12955 Noble-metal testing results tor the West Valley vitrifi- 
cation system. Bowan, B.W.; Jain, V. Transactions of the 
American Nuclear Society (USA), 59: 81 (1989). (CONF-890604—: 
Annual meeting of the American Nuclear Society, Atlanta, GA 
(USA), 4-8 Jun 1989). 

At the West Valley Demonstration Project (WVDP), the siurry-fed 
ceramic melter (SFCM) has been in test operation since December 
1984 to vitrify simulated waste slurries. Over 4 yr, a moderate 
range of glass formulations, some containing RuO2, have been 
processed. Since these noble-metal oxides not only have a limited 
solubility in the melt, and are also electrically conductive, their ac- 
cumulation in large amounts on the floor of the SFCM poses a 
potential electrical hazard to the joule-heated SFCM. The design of 
the WVDP melter cavity and electrode configuration is specifically 
intended to allow modest noble-metal accumulation without com- 
promise to melter life or performance. In this study, an attempt has 
been made to estimate the amount of RuO, that has accumulated 
on the floor of the SFCM since initiation of the WVDP vitrification 
test program. The total amount of RuO2 that has been processed 
in the SFCM to date is shown. This preliminary study indicates that 
the West Valley SFCM displays a good capability for sweeping 
insoluble noble metals through and for tolerating the remaining frac- 
tion on the floor without compromising melter life or performance 
over the course of the WVDP radioactive vitrification campaign. 


12956 West Valley operation of an integrated radwaste 
treatment system. Valenti, P.J.; Cwynar, J.C.; Gessner, R.F. 
Transactions of the American Nuclear Society (USA), 59: 83-84 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The US Department of Energy is charged with the solidification 
of high-level liquid waste remaining from nuclear fuel reprocessing 
activities, which were conducted at West Valley, New York, be- 
tween 1966 and 1972. One important aspect of the project's fully 
integrated waste program is the management of low-level wastes 
(LLWs) that result from treating high-level waste. At the West Val- 
ley Demonstration Project, ~650,000 gal of high-level radioactive 
waste is stored in an underground tank. The waste has separated 
into two phases, i.e., a liquid or supernatant that comprises 90% of 
this 650,000 gal and a 10% layer of siudge on the bottom of the 
tank. Estimates based on radiochemical analysis show that the su- 
pernatant contains ~7.4 million Ci of predominantly ’Cs. The 
purpose of the integrated radwaste treatment system (IRTS) is to 
remove as much '°’Cs as possible from the supernatant by utiliz- 
ing an ion exchange technique and to solidify the remaining liquid 
into a certifiable class C cement LLW form that meets the waste 
form criteria specified in the US Nuclear Regulatory Commission's 
(NRC's) 10CFR61. Waste is to be solidified in 71-gal square drums 
and remotely handled and stored on-site until determination of final 
disposition. This paper describes the very successful experiences 
gained in the treatment and solidification of the LLW stream pro- 
duced as well as the processes and controls employed on the 
cemented waste. 


12957 Waste management in the nuclear engineering cur- 
riculum. Tulenko, J.S. Transactions of the American Nuclear 
Society (USA), 59: 93 (1989). (CONF-890604—: Annual meeting of 
the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 
One of the most significant challenges facing the nuclear indus- 
try is to successfully close the nuclear fuel cycle and effectively 
demonstrate to the public that nuclear wastes do not present a 
health risk. This issue is currently viewed by many as the most im- 
portant issue affecting public acceptance of nuclear power, and it is 
imperative that nuclear engineers be able to effectively address the 
question of nuclear waste from both a generation and disposal 
standpoint. To address the issue, the area of nuclear waste man- 
agement has been made one of the fields of specialized study in 
the Department of Nuclear Engineering Sciences at the University 
of Florida. The study of radioactive waste management at the Uni- 
versity of Florida is designed both for background for the general 
nuclear engineering student and for those wishing to specialize in it 
as a multidiscipline study area involving the Departments of Nu- 
clear Engineering Sciences, Environmental Sciences, Material 
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Science and Engineering, Geology, Civil Engineering, and Indus- 
trial Engineering. 


12958 Community college: Two-year and continuing educe- 
tion programs. Greene, L.R. Transactions of the American Nuclear 
Society (USA), 59: 94 (1989). (CONF-890604—: Annual meeting of 
the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

In response to educational needs in the waste management in- 
dustry that were expressed by companies located in Oak Ridge 
and Knoxville, Tennessee, Roane State Community College has 
developed an associate degree program in environmental health 
technology as well as related noncredit programs offered by the 
Waste Management Training Center. The degree program contains 
three options: health physics, industrial hygiene, and waste man- 
agement technologies. Roane State’s involvement in these 
programs was a direct response to the US Department of Energy’s 
(DOE's) model concept. This model brings together the resources 
of the DOE, regulatory agencies, private industry, higher education, 
and various contractors to resolve waste disposal and waste 
cleanup problems. Firms such as International Technology, Scien- 
tific Ecology Group, and Bechtel National enhanced Roane State’s 
awareness of the nature of some of the environmental problems 
these and many other firms are working to resolve. 


12859 Educational support programs: Office of Civilian Re- 
dicactive Waste t. Williamson, R.C. Transactions of 
the American Nuclear Society (USA), 59: 97-98 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atianta, GA (USA), 4-8 Jun 1989). 

The Office of Civilian Radioactive Waste Management (OCRWM) 
currently sponsors two educationally related programs: the 
Radioactive Waste Management Fellowship Program and the Ra- 
dioactive Waste Management Research Program for Historically 
Black Colleges and Universities (HBCU). The graduate fellowship 
program was implemented in 1985 to meet the US Department of 
Energy's (DOE's) expected manpower needs for trained scientists 
and engineers to assist in carrying out the activities of the Nuclear 
Waste Policy Act. It is recognized that a shortage of master’s and 
doctoral level scientists and engineers in disciplines supportive of 
the nation’s high-level radioactive waste management (RWM) pro- 
gram may impede the DOE's ability to properly carry out its 
mission under the act. The fellowship program encourages talented 
undergraduate students to enter graduate programs designed to 
educate and train them in fields directly related to RWM. The pro- 
gram supports graduate students in various disciplines, including 
nuclear science and engineering, health physics, and certain area 
of geology and chemical engineering. It also encourages universi- 
ties to support and improve research activities and academic 
programs related to the management of spent nuclear fuel and 
high-level radioactive waste. 


12960 Dual regulation of Department of Energy mixed 
waste. Dever, G.L. Transactions of the American Nuclear Society 
(USA), 59: 99 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The purposes of this paper are to discuss the US Department of 
Energy’s (DOE's) experience with dual regulation under the Re- 
source Conservation and Recovery Act (RCRA), as amended, and 
the Atomic Energy Act (AEA), as amended, of mixed waste and to 
describe one mechanism for the resolution of inconsistencies that 
may arise. To date, the department has not identified any unresolv- 
able inconsistency between the AEA and RCRA, although technical 
differences are being discussed among DOE, EPA, and state regu- 
lators at several locations. As long as the flexibilities of RCRA are 
explored with careful consideration of the radiological hazard of 
each mixed-waste stream, the potential for inconsistencies 
between AEA and RCRA that DOE must resolve is expected to re- 
main small. 


12961 Negotiation of a triparty agreement tor mixed waste 
at Hanford. McGuire, H.E.; Powers, L.L.; Waite, J.L.; Izatt, R.D. 
Transactions of the American Nuclear Society (USA), 59: 99-103 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 
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The US Department of Energy (DOE) is currently pursuing the 
activities necessary to obtain a final operating permit under the Re- 
source Conservation and Recovery Act (RCRA) at Hanford. In 
addition, the Environmental Restoration Program has been estab- 
lished to conduct inactive site investigations and remedial actions 
as required under the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA). The anticipated cost for 
the inactive site cleanup is significant. This was highlighted in a 
DOE report, where the expected cost for Hanford cleanup is shown 
as approximately $27 billion. It is imperative that the RCRA closure 
and corrective action activities be properly integrated with the CER- 
CLA actions to ensure site cleanup is performed in a consistent 
and cost-effective manner. It is believed that such an objective 
would best be served through an integrated triparty agreement be- 
tween the Washington State Department of Ecology (WSDE), the 
US Environmental Protection Agency (EPA), and the DOE. The 
WSDE wants clear enforceability in any agreement and believes 
such enforceability can only be obtained through a judicial consent 
decree. A consent decree with WSDE for RCRA compliance would 
have to be separate from a CERCLA Sec. 120 federal facility 
agreement since EPA cannot enter into a consent decree with an- 
other federal agency. 


12962 _—in situ vitrification: An innovative thermal treatment 
technology. . Fitzpatrick, V.F. (Pacific Northwest Lab., Richland, 
WA (USA)); Timmerman, C.L.; Buelt, J.L. Proceedings, Annual 
Meeting, Air Pollution Control Association (USA), 1: 1-18 (1987). 
(CONF-870695-: 80. annual meeting of the Air Pollution Control 
Association, New York, NY (USA), 21-26 Jun 1987). 

Technical Paper 87-24.7. 

As management of hazardous materials gains increased atten- 
tion in the United States, new and more effective technologies are 
being sought to immobilize and/or destroy the wastes, either in situ 
for previously disposed wastes or at the waste generation site. The 
new Hazardous and Solid Waste Amendments (HSWA) 1984 and 
the Superfund Amendments and Reauthorization Act (SARA) 1986, 
combined with proposed rule making by the U.S. Environmental 
Protection Agency (EPA) is making landfill disposal very costly and 
is moving in a direction that will severely limit future land disposal. 
Further, the extended liability associated with future environmental 
impairment provides a significant corporate incentive to dispose 
and delist wastes within the plant or waste site boundary. The au- 
thors discuss a remedial action process for contaminated soils that 
is potentially significant in its application to these concerns. Al- 
though the process was initially developed to provide enhanced 
isolation to previously disposed radioactive wastes, recent tests 
have shown that many hazardous chemical wastes are also de- 
stroyed or immobilized as a result of the treatment. The process, in 
situ vitrification (ISV), was originally developed for the U.S. Depart- 
ment of Energy (DOE) and is more recently being adapted for 
selected commercial clients for hazardous wastes. 


12963 Modeling contaminant migration trom a mixed-waste 
disposal site: Studies of controlling factors and processes. 
Baca, R.G.; Walton, J.C.; Piscitella, R.R. Transactions of the Amer- 
ican Nuclear Society (USA), 59: 102 (1989). (CONF-890604—: 
Annual meeting of the American Nuclear Society, Atlanta, GA 
(USA), 4-8 Jun 1989). 

The Radioactive Waste Management Complex (RWMC) is lo- 
cated in the southwestern part of the Idaho National Engineering 
Laboratory in southeastern Idaho. Since the mid-1950s, the RWMC 
has served as a low-level and transuranic (TRU) waste disposal 
site. It is currently estimated that ~180,000 m® of solid waste has 
been buried at the site. Early modeling studies of contaminant mi- 
gration concluded that it should take many thousands of years for 
contaminants to migrate any appreciable distance through the 580- 
ft fractured-basalt vadose zone. Recent field data from the site, 
however, show that both volatile organic chemicals and TRU ele- 
ments have migrated a significant distance in the last 30 yr. Trace 
levels of volatile organic chemicals and TRU elements have mi- 
grated a significant distance in the last 30 yr. Trace levels of 
volatile organic chemicals (VOCs), such as carbon tetrachloride, 
chloroform, trichloroethylene, and tetrachloroethylene,- have been 
detected in the groundwater, indicating an extensive movement of 
the vapor-phase component. Minute quantities (~10-7 yCi/g) of 





plutonium and americium have been measured in core samples 
taken from a sedimentary interbed located ~110 ft below the site. 
Computer modeling studies of the contaminant migration at the site 
are being performed to (a) develop an understanding of the pro- 
cesses and factors that have caused the migration and (b) to 
examine potential remedial actions. These studies are also aimed 
at addressing technical issues. Preliminary findings and selected 
simulation results are discussed in this paper. 


12964 Long-term isolation of high-level radioactive waste in 
salt repositories containing brine. Schweitzer, D.G. (Brooknaven 
National Lab., Upton, NY (USA). Nuclear Energy Dept.); Sastre, 
C.A. Nuclear Technology (USA), 86(8): 305-312 (Sep 1989). 

At present, only one concept, the Swedish design utilizing a 
thick-walled copper waste package, has been accepted as being 
capable of isolating high-level waste for hundreds of thousands of 
years in a granite-type repository. Theoretical arguments show thet 
after the relatively short times required for salt consolidation self- 
shielded thin-walled copper waste packages have no significant 
failure or degradation reactions in anoxic neutral and acid brines. 
Thermodynamic analysis of reactions after consolidation (constant- 
volume reactions under lithostatic pressures in the absence of 
oxygen) show that miniscule amounts of metal reacting with brine 
can produce very large hydrogen pressures. Analyses of gamma 
radiolysis and diffusion processes show that in an array of thou- 
sands of waste packages removal of hydrogen from the outer 
packages should be negligible for a properly selected salt reposi- 


tory. 
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Refer also to citation(s) 12670, 12675, 12676, 12678, 12679, 
12683, 12684, 12685, 12686, 12687, 12688, 12689, 12690, 12691, 
12692, 12693, 12694, 12695, 12696, 12697, 12698, 12699, 12701, 
12704, 12708, 12709, 12717, 12718, 12719, 12720, 12722, 12723, 
12724, 12725, 12734, 12735, 12736, 12737, 12747, 12748, 12749, 
12750, 12751, 12752, 12753, 12754, 12755, 12756, 12757, 12758, 
12759, 12760, 12761, 12762, 12763, 12764, 12765, 12766, 12767, 
12768, 12769, 12770, 12771, 12772, 12773, 12774, 12775, 12776, 
12777, 12778, 12779, 12780, 12781, 12782, 12783, 12784, 12785, 
12786, 12787, 12788, 12789, 12790, 12791, 12792, 12793, 12794, 
12795, 12796, 12797, 12798, 12799, 12800, 12801, 12802, 12803, 
12804, 12805, 12806, 12807, 12808, 12809, 12810, 12811, 12812, 
12813, 12814, 12815, 12816, 12817, 12818, 12819, 12820, 12821, 
12822, 12823, 12824, 12825, 12826, 12827, 12828, 12829, 12830, 
12831, 12832, 12833, 12834, 12835, 12836, 12837, 12838, 12839, 
12840, 12841, 12842, 12843, 12844, 12845, 12846, 12847, 12848, 
12849, 12850, 12851, 12852, 12853, 12854, 12855, 12856, 12857, 
12858, 12859, 12860, 12861, 12862, 12863, 12864, 12865, 12866, 
12867, 12868, 12869, 12870, 12871, 12872, 12873, 12874, 12875, 
12876, 12877, 12878, 12879, 12880, 12881, 12882, 12883, 12884, 
12885, 12886, 12887, 12888, 12889, 12890, 12891, 12892, 12893, 
12894, 12895, 12896, 12897, 12898, 12899, 12900, 12901, 12902, 
12903, 12904, 12905, 12906, 12907, 12908, 12909, 12910, 12911, 
12913, 12914, 12923, 12926, 12927, 12929, 12930, 12931, 12939, 
12940, 12943, 12944, 12962, 12966, 12967, 13461, 14821, 14938, 
14957, 14958, 14959, 14960, 14961, 14962, 14963, 14964, 14965, 
14966, 14967, 14968, 14969, 14970, 15241, 15251 


12965 (CEGB-RD-L-3421/R88) Fish impingement at estuar- 
Ine power stations and its significance to commercial fishing. 
Turnpenny, A.W.H. Central Electricity Research Labs., Leather- 
head (UK). Jan 1989. 14p. Order Number DE90616137. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The abstraction of cooling water (CW) at power stations sited on 
tidal waters inevitably leads to mortalities of some fish which are 
drawn in with the CW supply and become impinged on the intake 
screens. These fish are predominantly 0- or 1-group juveniles 
which, owing to their small size, are unable to resist intake cur- 
rents. Commercial fishermen often object to the fact that juvenile 
fish are killed in this way. Their concern stems from the fact that in 
order to protect stocks, commercial fishing is restricted to fish which 
are above a statutory minimum landing size, whereas the majority 
of fish killed by impingement are below this size. This Report con- 
siders the significance of impingement mortalities at four estuarine 


05 NUCLEAR FUELS 
0540 Health and Safety 


sites in Britain for six commercially important species. Life tables 
are used to establish expected survival trajectories for each 
species and to compute reproductive potential. Each fish killed on 
intake screens is then considered in terms of the fraction of the re- 
productive potential of a single adult at maturity, and is ascribed an 
‘adult equivalent’ value. Total catches of mixed juveniles and adults 
are then presented as ‘adult equivalent’ values. (author). 


12966 (DOE/RL-89-29) Environmental restoration field of- 
fice management plan. USDOE Richland Operations Office, WA 
(USA); Westinghouse Hanford Co., Richland, WA (USA). Sep 
1989. 83p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC06-87RL10930. Order Number DE90004790. Available from 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

The primary purpose of the Hanford Site ERRA Program is to 
support the US Department of Energy, Richland Operations Office 
(DOE-RL) in bringing all known inactive hazardous sites (inactive 
after March 1, 1987) on the Hanford Site into compliance with 
applicable federal, state, and local environmental laws and regula- 
tions. 7 refs., 26 figs., 13 tabs. 
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Refer also to citation(s) 12647, 12680, 12681, 12914, 12997, 
12962, 12965, 13320, 13425, 13433, 13435, 13442, 13461, 13603, 
14536, 14938, 15209, 15229, 15230 


12967 (DOE/EA-0345) Environmental assessment of reme- 
dial action at the uranium mill tailings site, Converse 
County, Wyoming. USDOE Albuquerque Operations Office, NM 
(USA). Uranium Mill Tailings Remedial Action Project Office. Apr 
1989. 310p. Sponsored by U.S. DOE Environment Health & 
Safety. Order Number DE90005494. Available from NTIS, PC 
A14/MF A01 - OSTI. 

This document assesses a joint remedial action proposed by the 
US Department of Energy Uranium Mill Tailings Remedial Action 
Project and the State of Wyoming Abandoned Mine Lands Pro- 
gram. The proposed action would consist of stabilizing uranium mill 
tailings and other associated contaminated materials within an in- 
active open pit mine on the site; backfilling the open pit with 
overburden materials that would act as a radon barrier and cover; 
and recontouring and seeding all disturbed areas to premining con- 
ditions. The impacts of no action at this site are addressed as the 
alternative to the proposed action. 74 refs., 12 figs., 19 tabs. 


12968 (DOE/EA-0368) Environmental assessment of reme- 
dial action at the Monument Valley uranium mill tailings site, 
Monument Valley, Arizona: Final report. USDOE 

Operations Office, NM (USA). Uranium Mill Tailings Remedial 
Action Project Office. Jun 1989. 143p. Sponsored by U.S. DOE En- 
vironment Health & Safety. Order Number DE90005495. Available 
from NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

This document assesses the environmental impacts of the exca- 
vation and transport of the Monument Valley contaminated 
materials and borrow materials to the Mexican Hat, Utah, disposal 
site. Impacts changed as a result of moving the Monument Valley 
contaminated materials to the Mexican Hat site are reanalyzed in 
this document. 118 refs., 16 figs., 19 tabs. 


12969 (DOE/EH-0106) Environment, safety and health 
compliance assessment, Feed Materials Production Center, 
Fernald, Ohio. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (USA). Sep 1989. 607p. 

ored by U.S. DOE Environment Health & Safety. Order Num- 
ber DE90005704. Available from NTIS, PC A99/MF A01 - OSTI; 
GPO Dep. 

The Secretary of Energy established independent Tiger Teams to 
conduct environment, safety, and health (ES&H) compliance 
assessments at US Department of Energy (DOE) facilities. This re- 
port presents the assessment of the Feed Materials Production 
Center (FMPC) at Fernald, Ohio. The purpose of the assessment 
at FMPC is to provide the Secretary with information regarding cur- 
rent ES&H compliance status, specific ES&H noncompliance items, 
evaluation of the adequacy of the ES&H organizations and re- 
sources (DOE and contractor), and root causes for non 
items. Areas reviewed included performance under Federal, state, 
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and local agreements and permits; compliance with Federal, state 
and DOE orders and requirements; adequacy of operations and 
other site activities, such as training, procedures, document con- 
trol, quality assurance, and emergency preparedness; and 
management and staff, including resources, planning, and interac- 
tions with outside agencies. 


12970 (DOE/SR-8004) Radiation safety review guide for 
conceptual design reports. NUS Corp., Aiken, SC (USA). Aug 
1989. 24p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACOS-87SR15107. Order Number DE90005345. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The purpose of this document is to provide guidelines for the 
Radiation Safety review of the conceptual design of a proposed 
project by the US Department of Energy Savannah River Opera- 
tions Office (DOE-SR) Radiation Safety staff. It established the 
methodology, guidelines, and responsibilities for the conduct of the 
review. The Conceptual Design Package (CDP) is a cohesive, self- 
supporting document used to obtain DOE validation for proposed 
projects and earn Congressional approval and funding. A CDP is 
prepared for all construction projects for which conceptual designs 
are performed prior to inclusion of the project in the DOE budget 
report. It contains a Schedule 44, project description, conceptual 
design plan, project cost, project funding, project schedule, safety 
and environmental considerations, energy impact, applicable stan- 
dards and codes, and special documents and drawings. The 
Conceptual Design Report (CDR) is a subset document of the CDP 
prepared by the DOE-SR contractor summarizing the conceptual 
design results. It contains the project justification and scope, per- 
formance requirements, cost estimates, schedules, design basis, 
methods of design and construction, environmental and safety eval- 
uations, drawings and outlines, specifications, applicable codes and 
standards, and other design information for the proposed facility. 


12971 (DOE/SR-8005) Radiation safety content guide for 
satety analysis reports. NUS Corp., Aiken, SC (USA). Aug 1989. 
41p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC09-87SR15107. Order Number DE90005352. Available from 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

US Department of Energy-Savanneh River Operations Office 
(DOE-SR) facilities develop Safety Analysis Reports (SARs) to per- 
mit evaluation of potential hazards to the health and safety of the 
public and employees and potential hazards to government prop- 
erty and the environment. The SAR is the primary vehicle by which 
the Operating Contractor provides information to demonstrate that 
the facility can be operated safely. The Savannah River Operations 
Office independently reviews SARs to determine their technical in- 
tegrity and completeness. In order to make the review process 
most efficient, SARs must be prepared in a consistent manner and 
contain all required information. This document provides guidance 
on the content of the radiation safety information to be included in 
SARs. It is not within the scope of this guide to address the entire 
Safety Analysis Report. 53 refs. 


12972 (DOE/SR-8005-Vol.1) Radiation safety review guide 
for safety analysis reports and safety analysis documents: 
Volume 1, Radiation safety review guide. NUS Corp., Gaithers- 
burg, MD (USA). Aug 1989. 37p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-87SR15107. Order Number 
DE90005353. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The purpose of this guide (Volumes | and Il) is to provide guid- 
ance for the US Department of Energy Savannah River Operations 
Office (DOE-SR) Radiation Safety staff's review of Safety Analysis 
Reports (SARs) and Safety Analysis Documents (SADs) and to as- 
sign responsibilities for the conduct of such reviews. 57 refs. 


12973 (DOE/SR-8005-Vol.2) Radiation safety review guide 
for safety analysis reports and safety analysis documents: 
Volume 2, Radiation review reference criteria. NUS 
Corp., Aiken, SC (USA). Aug 1989. 159p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract ACO9-87SR15107. Order Num- 
ber DE90005354. Available from NTIS, PC AO8/MF A01 - OSTI; 
GPO Dep. 

Volume 2 provides a detailed compilation of basic design and 
operational radiation safety and as low as reasonably achievable 
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(ALARA) considerations established for both US Department of En- 
ergy and commercial nuclear facilities. This material is organized 
like Attachment A in Volume 1 and serves as a supporting refer- 
ence decument for Safety Analysis Report (SAR) and Safety 
Analysis Document (SAD) review. It should be noted that the mate- 
rial provided here is at a level of detail which is not normally 
expected to be provided in the SAR or SAD. This criteria may also 
be useful for other reviews such as facility design documents and 
radiation protection plans and procedures. 


12974 (DOE/SR-8006-Vol.1) General employee orientation 
training course: Radiation safety student handbook: Revision 
1. NUS Corp., Gaithersburg, MD (USA). Aug 1989. 19p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
87SR15107. Order Number DE90005346. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Federal statutes and regulations and Executive Order 12196 re- 
quire that all federal agencies establish occupational safety and 
health programs for their employees. The Department of Energy 
(DOE) occupational safety and health program requires that all em- 
ployees be informed of hazards in their workplace and how to 
minimize the risk to themselves, their fellow workers and members 
of the general public from exposure to those hazards. One of the 
objectives of this training course is to meet these information 
requirements as they pertain to radiological hazards. A second ob- 
jective of this course is to provide you with sufficient information 
concerning the rules related to radiation safety to permit you to ful- 
fill your individual responsibilities. 4 figs., 2 tabs. 


12975 (DOE/SR-8006-Vol.2) General employee orientation 
training course: Radiation safety instructor's guide: Volume 2: 
Revision 1. NUS Corp., Gaithersburg, MD (USA). Aug 1989. 42p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
87SR15107. Order Number DE90005347. Available from NTIS, PC 
AO3/MF A01 - OSTI; GPO Dep. 

This document consists of the instructor's guide for an em- 
ployee’s orientation course on radiation safety. Included are 
learning objectives, purpose of instruction, definition of terms, radi- 
ation sources, biological damage by radiation, and allowable 
radiation limits. 25 figs. (FSD) 


12976 (DOE/SR-8007-Vol.1) Radiation worker training 
course student handbook: Volume 1. NUS Comp., Aiken, SC 
(USA). Jul 1988. 73p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC09-87SR15107. Order Number DE90005348. 
Available from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

Federal statutes and regulations and Executive Order 12196 re- 
quire that all federal agencies establish occupational safety and 
health programs for their employees. The Department of Energy 
(DOE) occupational safety and health program requires that all em- 
ployees be informed of hazards in their workplace and how to 
minimize the risk to themselves, their fellow workers and members 
of the general public from exposure to those hazards. One of the 
objectives of this training course is to meet these information 
requirements as they pertain to radiological hazards. A second ob- 
jective of this course is to provide sufficient information concerning 
the rules related to radiation safety. Federal Occupational Safety 
and Health regulations require all federal employees to comply with 
standards, rules, regulations and orders issued by his or her 
agency that are established to ensure their health and safety in the 
workplace. The DOE Savannah River field office has developed a 
program for implementing the Department's occupational safety 
and health program. The Savannah River program requires the op- 
erating contractor to develop safety rules and procedures for 
protecting the health and safety of all personnel including all fed- 
eral employees and visitors, who enter areas and facilities for 
which they are the custodian. 


12977 (DOE/SR-8007-Vol.2) Radiation worker training 
course instructor’s guide: Volume 2. NUS Comp., Gaithersburg, 
MD (USA). Jul 1988. 42p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC09-87SR15107. Order Number 
DE90005349. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


Federal statutes and regulations and Executive Order 12196 re- 
quire that all federal agencies establish occupational safety and 





health programs for their employees. The Department of Energy 
(DOE) occupational safety and health program requires that all em- 
ployees be informed of hazards in their workplace and how to 
minimize the risk to themselves, their fellow workers and members 
of the general public from exposure to those hazards. One of the 
objectives of this training course is to meet these information 
requirements as they pertain to radiological hazards. A second ob- 
jective of this course is to provide sufficient information concerning 
the rules related to radiation safety. Federal Occupational Safety 
and Health regulations require all federal employees to comply with 
standards, rules, regulations and orders issued by his or her 
agency that are established to ensure their health and safety in the 
workplace. The DOE Savannah River field office has developed a 
program for implementing the Department's occupational safety 
and health program. The Savannah River program requires the op- 
erating contractor to develop safety rules and procedures for 
protecting the health and safety of all personnel including all fed- 
eral employees and visitors, who enter areas and facilities for 
which they are the custodian. 


12978 (DOE/SR-8008-Vol.1) Federal employee radiation 
satety program training for managers and supervisors: Vol 
ume 1, Student handbook. NUS Comp., Aiken, SC (USA). Aug 
1989. 66p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO9-87SR15107. Order Number DE90005350. Available 
from NTIS, PC AO4/MF A01 - OSTI. 

The US Department of Energy's (DOE's) Radiation Safety Pro- 
gram is integrated into the overall Occupational Safety and Health 
Program. Therefore, much of the information in this handout ap- 
plies generally to the entire Safety and Health Program rather than 
just to the radiation safety element. Occupational Safety and 
Health Program information not relevant to the Radiation Safety 
Program has been omitted. 


12979 (DOE/SR-8008-Vol.2) Federal employee radiation 
safety program training for managers and supervisors: Vol 
ume 2, Instructor's guide. NUS Corp., Aiken, SC (USA). Aug 
1989. 25p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO9-87SR15107. Order Number DE90005351. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This document is the instructor’s guide for a radiation safety pro- 
gram for federal employees at the Savannah River Plant. The 
purpose of the program is to train federal employees in the legal 
and regulatory aspects of radiation safety. 26 figs. (FSD) 


12980 (ORNL/M-988) Letter status report on the Depart- 
ment of Energy waste information network structured analysis 
study. Craig, R.B. Oak Ridge National Lab., TN (USA). Hazwrap 
Support Contractor Office. 27 Sep 1989. 9p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC05-840R21400. Order 
Number DE90004253. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

This letter report documents the status of the structured analysis 
study currently being performed on the Department of Energy 
(DOE) Waste Information Network (WIN), and completes the 
scheduled Oak Ridge Operations (ORO) milestone, CT/1.2.2-8902, 
“Issue Letter Report on Status of WIN Structured Analysis Study.” 
The structured analysis study effort began during FY 1988. The 
purpose of the study is to determine and document current and 
long-range user requirements for the WIN system and to provide 
recommendations to meet those requirements. A report was issued 
on September 30, 1988, that furnished the results of the structured 
analysis performed during FY 1988 and the chronology of events 
and methodology to be employed for implementing the study’s 
findings during FY 1989. Activities during FY 1989 focused on con- 
tinuing the information strategic planning portion of the analysis, 
defining the requirements for two waste management subject ar- 
eas, developing comprehensive data models, and initiating data 
collection and maintenance procedures. 


12981 (UEA-RR-5) The economic valuation of statistical 
life from safety assessment. Fernandes-Russell, D.; Bentham, 
G.; Haynes, R.; Kemp, R.; Roberts, L. East Anglia Univ., Norwich 
(UK). Environmental Risk Assessment Unit (ERAU). Jul 1988. 
137p. Available from the British Library Document Supply Centre, 
Boston Spa, Wetherby, West Yorks. LS23 7BQ. Available from the 
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British Library Document Supply Centre, Boston Spa, Wetherby, 
West Yorks. LS23 7BQ. 

Accompanying the increased use of cost benefit analysis in the 
assessment of public sector resource allocation, is the need to 
quantify the benefits of projects for which part of the benefits are 
changes in the population mortality or morbidity rate. This topic, 
sometimes referred to as "the value of life and safety’, has in- 
volved a variety of theoretical underpinnings, critical assessments 
and practical attempts at monetary evaluation. This report sum- 
marises an extensive literature review of the topic in a wide range 
of fields including medicine, legal compensation, transportation and 
the nuclear and chemical industries. The different methods are 
described, together with the accompanying constraints and an indi- 
cation of the appropriateness of these approaches to different 
circumstances. Empirical estimates are presented which describe 
the range of values found in each of the four fields mentioned 
above. The main focus is on the valuation of mortality rather than 
morbidity. Finally, the range of values obtained between methods 
and fields are compared and discussed. (author). 


12982 Airflow in complex workplaces. Mishima, J.; 
Selby, J.M.; Lynch, T.P.; Langer, G.; Vallario, E.J. Transactions of 
the American Nuclear Society (USA), 55(3): 224-225 (1987). 
(CONF-871101—: Joint meeting of the American Nuclear Society 
and the Atomic Industrial Forum, Los Angeles, CA (USA), 15-19 
Nov 1987). 

There are many considerations in obtaining an accurate evalua- 
tion of aerosols. One aspect that has been neglected is the study 
of airflow patterns within the workplace. In many nuclear facilities, 
the operations performed required extensive equipment (e.g., glove 
boxes, piping) that create complex arrangements of physical 
barriers to flow. To provide samples of the airborne materials, par- 
ticularly particles, knowledge of these complex airflow patterns is 
required for sampler placement. Recent studies have shown that 
materials introduced into the air flow within a workplace act as 
plumes embedded in major airflow streams. Portions of the plumes 
can recycle through the ventilated area, be lost to dead air pock- 
ets, or exhaust through unusual, unexpected outlets. Unusual flow 
patterns are observed even in relatively uncomplicated arrange- 
ments of equipment. This behavior must be factored into sampling/ 
monitoring programs for evaluation of the airborne hazard to per- 
sonnel within the workplace consistent with the objective of the 
program. Other factors that also must be considered to provide 
valid samples of airborne particulate materials are objectives of the 
sampling program, characteristics of the airbome particulate mate- 
rials, nonsegregatory transport for the extracted materials, and 
requirements for the measurement techniques used. 
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Refer also to citation(s) 12965, 14062 


12983 (ETDE-IT-89-63) Error propagation in reprocessing 
Input volume measurement. A study based on e 

and computer simulation. Foggi, C.; Aparo, M.; Dionisi, M.; 
Remetti, R. ENEA, Casaccia (Italy). Centro Ricerche Energia; 
Rome Univ. (italy). Dec 1987. 7p. (CONF-871110-28: 3. interna- 
tional conference on facility operations safeguards interface, San 
Diego, CA (USA), 29 Nov - 4 dec 1987). Order Number 
DE90733801. Available from NTIS (US Sales Only), PC A02. 

Paper presented at 3rd ANS meeting (San Diego, 29 Nov-4 Dec 
1987). 

With reference to reprocessign input volume measurement, a 
combined experimental and theoretical study, aimed at assessing 
the performance of the volume measurement system, was carried 
out. As far as experimental activities are concerned, a relationship 
between level and volume, for the reference small scale input 
accountancy tank, obtained on the basis of a calibration run. Sub- 
sequently, a series of operational volume determinations was 
performed. The results were compared to the predictions of the 
SPRIT computer program, which simulated the aforementioned 
measurements either during calibration or during successive vol- 
ume determinations. 
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12984 (LA-11709-PR) Safeguards and security progress 
report, 1988. Smith, D.B.; Jaramillo, G.R. 
(comps.). Los Alamos National Lab., NM (USA). Dec 1989. 94p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-36. Order Number DE90004475. Available from NTIS, 
PC AOS/MF A01 - OSTI; GPO Dep. 

From January to December 1988, the Los Alamos Safeguards 
and Security Research and Development (R&D) program carried 
out the activities described in the first four parts of this report: Sci- 
ence and Technology Base Development, Basic Systems Design, 
Onsite Test and Evaluation, and International Safeguards. For the 
most part, these activities were sponsored by the Department of 
Energy’s Office of Safeguards and Security. 83 refs., 46 figs., 13 
tabs. 


12985 (LA-11744-M) Using the FRAM plutonium isotopic 
system for ™2Pu isotopic verification. Sampson, T.E. Los 
Alamos National Lab., NM (USA). Jan 1990. 6p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-36. Or- 
der Number DE90006027. Available from NTIS, PC AQ2/MF A01 - 
OSTI; GPO Dep. 

This report describes how to use the FRAM plutonium isotopic 
system to verify the isotopic composition of plutonium with very 
high percentages of *4Pu. 2 refs., 1 fig., 2 tabs. 


12986 (SAND-89-2289) A dynamic programming algorithm 
applied to track initiation. Coleman, D.E. Sandia National Labs., 
Albuquerque, NM (USA). Sep 1989. 25p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC04-76DP00789. Order Number 
DES0005713. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
An approach for initiating tracks for multiple target tracking is 
presented. A means of using a graph to represent objects moving 
in a sequence of images is given. The approach for initiating tracks 
is based on a dynamic programming algorithm for finding the short- 
est path in the graph. For comparison purposes an extensive 
optimal solution and other practical track initiation approaches from 
the open literature are discussed. 7 refs., 7 figs. 


12987 Detecting anomalous nuclear materials accounting 
transactions: Applying machine learning to plutonium pro- 
cessing facilities. Vaccaro, H.S. (Los Alamos National Lab., NM 
(USA)). Transactions of the American Nuclear Society (USA), 59: 
61-62 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Nuclear materials accountancy is the only safeguards measure 
that provides direct evidence of the status of nuclear materials. Of 
the six categories that gives rise to inventory differences, the 
technical capability is now in place to implement the technical inno- 
vations necessary to reduce the human error categories. There are 
really three main approaches to detecting anomalies in materials 
control and accountability (MC&A) data: (1) Statistical: numeric 
methods such as the Page’s Test, CUSUM, CUMUF, SITMUF, etc., 
can detect anomalies in metric (numeric) data. (2) Expert systems: 
Human expert’s rules can be encoded into software systems such 
as ART, KEE, or Prolog. (3) Machine learning: Training data, such 
as historical MC&A records, can be fed to a classifier program or 
neutral net or other machine learning algorithm. The Wisdom & 
Sense (W&S) software is a combination of approaches 2 and 3. 
The W&S program includes full features for adding administrative 
rules and expert judgment rules to the rule base. if desired, the 
software can enforce consistency among all rules in the rule base. 
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Refer also to citation(s) 12663, 12970, 12977 


07 ISOTOPE AND RADIATION SOURCE 
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12988 (CONF-891119-79) The Advanced Neutron Source. 
Hayter, J.B. Oak Ridge National Lab., TN (USA). [1989]. 12p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
840R21400. From Materials Research Society fall meeting; Boston, 
MA (USA); 27 Nov - 2 dec 1989. Order Number DE90006156. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The Advanced Neutron Source (ANS) is a new user experimen- 
tal facility planned to be operational at Oak Ridge in the late 
1990's. The centerpiece of the ANS will be a steady-state research 
reactor of unprecedented thermal neutron flux (¢y, ~ 9-10'° 
m~*.s—') accompanied by extensive and comprehensive equip- 
ment and facilities for neutron-based research. 5 refs., 5 figs. 


12989 (ORNLAr-89/54) Negative ion surface plasma source 
development for plasma trap injectors in Novosibirsk. 
Bel’chenko, Yu.l. (AN SSSR, Novosibirsk (USSR). Inst. Yadernoj 
Fiziki); Dimov, G.I.; Dudnikov, V.G.; Kupriyanov, A.S. Oak Ridge 
National Lab., TN (USA). 1989. 33p. Translation of Preprint 88-14, 
1988. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE90006082. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Work on high-current ion sources carried out at the Novosibirsk 
Institute of Nuclear Physics (INP) is presented. The INP investiga- 
tions on “pure plasma” planotron and “pure surface” secondary 
emission systems of H~ generation, which preceded the surface- 
plasma concept developed in Novosibirsk, are described. The 
physical basis of the surface-plasma method of negative-ion pro- 
duction is considered. The versions and operating characteristics of 
different surface-plasma sources including the multi-ampere 
(210A) source are discussed. Research on efficient large-area 
(~10* cm?) negative ion surface-plasma emitters is described. The 
INP long-pulse multiaperture surface- plasma generators, with a 
current of about 1A, are described. 38 refs., 17 figs. 


12990 (PB-89-226427/XAB) Nuclear method for determinea- 
tion of asphalt content corrected for moisture in bituminous 
mixture. Final report, March 1988-February 1989. Christensen, 
D.W.; Tarris, J.P. Pennsylvania Transportation Inst., University 
Park, PA (USA). May 1989. 83p. (PTI-8923). Available from NTIS, 
PC AO5/MF A01. 

This report presents results of research on the development of a 
method for determination of asphalt content corrected for moisture 
using the nuclear-gauge method. The researchers selected an ap- 
proach that involved rapid drying of the asphalt concrete samples 
in a microwave oven prior to the determination of asphalt content 
using a Troxler Model 3241-C nuclear asphalt-content gauge. As a 
reference, asphalt contents were also measured using quantitative 
extraction. In general, good agreement was found between asphalt 
contents measured by the Troxler Model 3241-C nuclear gauge and 
asphalt contents measured by quantitative extraction. In extended 
sampling for Plant 1, no significant increase in nuclear gauge error 
was seen over a 10-day sampling period, which indicates that daily 
calibration of the nuclear gauge is probably unnecessary to main- 
tain satisfactory performance. The field demonstration of the 
procedure of drying the bituminous mixture in a microwave oven 
and then determining its asphalt content by the nuclear method in- 
dicated asphalt-content results were obtained approximately 1 hour 
faster than results obtained by quantitative extraction. 


08 HYDROGEN 


12991 (CANWEC-—CE-02838, pp. 24) Possibilities of intro- 
ducing solar hydrogen into future electricity and energy 
supply systems: Demonstrated by the example of the Federal 
Republic of Germany: Report 4.3.8. . Grawe, J.; Holzer, J. Cana- 
dian National Committee, World Energy Conference, Ottawa, ON 
(Canada). 1989. (CONF-890901-: 14. world energy conference, 
Montreal (Canada), 17-22 Sep 1989; CE-02838). In Energy for to- 
morrow. Division 4: Energy and technology: Session 4.3a: Nuclear 
energy [and] session 4.3b: Energy systems and renewables. 





Available from Canadian National Committee World Energy Confer- 
ence, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. 
Prices: $125.00 CAN. 

This paper discusses concepts and activities on in the field of 
solar hydrogen economy. The chances of introducing solar hydro- 
gen into future electricity and energy supply systems is evaluated. 
Two major projects are of interest. One of them, HYSOLAR, is 
based on a co-operation between the Federal Republic of Ger- 
many and Saudi Arabia. Its supporters see it as a forerunner of 
huge hydrogen production plants combining solar cell fields with 
installations for seawater desalination and electrolysis in the North- 
ern Sahara. From there, the hydrogen would be transported to 
Central Europe. The second project accentuates the application of 
hydrogen in various forms. Here, the hydrogen is manufactured by 
using electricity which is generated by a 430 kW photovoltaic gen- 
erator situated in Bavaria. Other activities of German electric 
utilities include: the Kobern-Gondorf solar power plant, the Hot Elly 
electrolysis project, the formation of a corporation to develop high 
efficiency electrolyzers, the testing of a hydrogen-oxygen steam 
generator, and the feasibility study on a Canada-Europe hydrogen 
chain. At present, electrolytic hydrogen is extremely expensive, es- 
pecially when produced with solar electricity. The realization of a 
solar hydrogen economy would thus require a considerable cost re- 
duction and a marked increase of the energy price level. Solar 
energy is not necessarily the only source of electricity used to pro- 
duce hydrogen by electrolysis. Hydropower and nuclear energy 
(when used at off-peak hours) could provide it at a lower cost. An 
international market fed by various production centers is conceiv- 
able. 42 refs., 2 figs., 1 tab. 


0801 Production 
Refer also to citation(s) 12185 


12992 (CANWEC-—CE-02838, pp. 11) The Euro-Quebec 
hydro-hydrogen pilot project: Report 4.3.1. . Saheb, E. (Hydro- 
Quebec, Montreal, PQ (Canada)); Gretz, J.; Ullmann, O. Canadian 
National Committee, World Energy Conference, Ottawa, ON 
(Canada). 1989. (CONF-890901-: 14. world energy conference, 
Montreal (Canada), 17-22 Sep 1989; CE-02838). In Energy for to- 
morrow. Division 4: Energy and technology: Session 4.3a: Nuclear 
energy [and] session 4.3b: Energy systems and renewables. 
Available from Canadian National Committee World Energy Confer- 
ence, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. 
Prices: $125.00 CAN. 

For more than 20 years, theoretical and practical studies on hy- 
drogen as an energy vector have created the proper ground for the 
implementation of pilot projects that will open the road to a new 
technology in the intercontinental transportation of energy. A study 
has been undertaken, which would use elecrtrically generated hy- 
drogen to transfer the European continent the hydroelectrical 
power available in other regions of the world. The pilot plant would 
produce 2 tonne/h of hydrogen from 100 MW of electrical power. 
This paper describes feasibility study of the plant. It discusses the 
environmental advantages of hydrogen as a fuel and the financing 
and objectives of the feasibility study. Two routes are being stud- 
ied: the hydrogenation of toluene to produce methyicyclohexane, 
and the liquefaction of hydrogen; electrolysis, hydrogenation, lique- 
faction, maritime transport, the transmission of gaseous hydrogen 
in Europe. Possible applications of liquid and gaseous hydrogen 
are considered. The sharing of tasks between Quebec and West- 
ern Europe for the completion of this study is also discussed. 1 
refs., 1 fig. 


12993 (CRIE-U-88055) Breeding of hydrogen producing 
anaerobic bacteria. Cellulase secretion from transformed Es- 
cherichia coli JM109. Shima, Seigo. Central Research Inst. of 
Electric Power Industry, Abiko, Chiba (Japan). Jan 1989. 16p. (in 
Japanese). Order Number DE90710739. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

One of the applications of biotechnology to the electric power in- 
dustry is production of hydrogen for fuel cells by microorganisms. 
This study is to conduct breeding of the microorganism which de- 
composes cellulose, the main component of plant, and produces 
hydrogen efficiently by using the gene manipulation methods. 
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When cellulose decomposing enzyme genes were introduced into 
Escherichia coli JM109 whose cell membrane structure varied par- 
tially and the places where the cellulose decomposing enzyme 
existed inside as well as outside its body were checked, it was 
found that the majority of the cellulose decomposing enzymes were 
discharged towards the outside of the body beyond the surface 
space of the cell. This phenomenon is the academically important 
information, but from the practical standpoint, the ability of dis- 
charging into the cell surface space using such Escherichia coli 
without variations as Escherichia coli HB101 is required, hence it is 
desired to obtain the gene which has the discharging ability as 
stated above and produces cellulose decomposing enzymes with 
strong decomposing power. 8 refs., 4 figs., 3 tabs. 


0804 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 12185 


12994 (DOE/CE-0280) Hydrogen Energy Coordinating 
Committee annual report: Summary of DOE hydrogen pro- 
grams for FY 1989. USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC (USA). Biofuels and Mu- 
nicipal Waste Technology Div. Jan 1990. 60p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. Order Number 
DE90004480. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 
An ideal fuel for use in meeting the Nation’s energy needs would 
be one that is virtually inexhaustible, clean burning, convenient, 
versatile, and free from foreign control. Hydrogen could be such a 
fuel, but it has limitations in that it is practically nonexistent in its 
free state and must be produced, consuming a primary energy 
source, such as gas, oil, or coal in the process. On the other hand, 
with existing technology for hydrogen utilization, hydrogen can 
serve as a fuel for all conventional energy uses, including industrial 
applications; electric power generation; and residential, commercial 
and transportation purposes. 2 tabs. 


0805 Health and Safety 
Refer also to citation(s) 12522, 12523, 12524, 12525 
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Refer also to citation(s) 12996, 13877 


12995 (CFS/VB-89-05118) Production of regional biomass 
yield tables for Canada: A feasibility study. Bunce, H.W.F. 
(Reid, Collins and Associates Ltd., Vancouver, BC (Canada)); Bon- 
nor, G.M. Canadian Forestry Service, Victoria, BC (Canada). 
Pacific Forestry Centre. 1989. 40p. (MICROLOG—89-05118). Avail- 
able from PC Petawawa National Forestry Institute, Distribution 
Centre, P.O. Box 2000, Chalk River, ON, CAN KOJ 1J0; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 
The feasibility of the production of regional biomass yield tables 
for Canada is discussed in this paper. It has been found that 
databases used to construct the provincial yield tables can be 
converted to regional biomass yield tables by application of appro- 
priate tree biomass equations. There also exists a set of factors 
produced by the Energy Forests (ENFOR) program for the conver- 
sion of gross merchanable tree volume to weight. Factors were 
also developed for other tree components, bark, top, branches, fo- 
liage, and stump. Further factors to predict the stand volume and 
hence biomass for trees below the minimum size measured in 
permanent sample plots are available. It is concluded that the re- 
sulting biomass yield tables can account for all Canadian forest 
biomass, excluding only the biomass of roots and non-woody veg- 
etation. The study identifies the necessary data and their sources 
and provides a working plan for the production of the tables. It also 
includes a plan for a global pilot study, provides a 6-year schedule, 
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and gives a cost estimate of $1,120,000 Canadian dollars for the 
global project. 82 refs., 2 tabs. 


0908 Production 


12996 (BGUN-ARF23-84) Energy plants for desert agricul- 
ture: current state of knowledge. An Israeli perspective. Final 
report, April 1983-March 1984. Aronson, J.A. Ben-Gurion Univ. of 
the Negev, Beersheba (Israel). Applied Research Inst. Mar 1984. 
94p. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

The results of a literature and information survey on the subject 
of higher plants as a renewable source of fuel and chemicals are 
presented from an israeli perspective. Detailed descriptions are 
given of the leading latex-bearing fuel crop candidates: Euphorbia 
lathyris, E. tirucalli, Calotropis procera and Parthenium argentatum 
- two resinous crops: Grindelia camporum and G. squarrosa - and 
four oilseed crops: Crambe abyssinica, Lesquerella fendleri, Rici- 
nus communis and Sapium sebiferum - which may be suitable for 
cultivation on arid or semi-arid lands. The current status of biocon- 
version technology for biomass materials is assessed. Controversial 
issues in the literature, such as the relative potential of intensive vs. 
extensive energy farming schemes and of multi-purpose crops and 
multi cropping systems vs. monocultural systems in arid-land agri- 
culture are discussed. Recommendations are given for directions of 
future research in this field. (author) 2 figs., 21 tabs., 184 refs. 


12997 (CRIE-U-88063) Studies on plant materials as en- 
ergy resources 2. Jojoba-new raw material for industry. 
Suganuma, Hirotoshi. Central Research Inst. of Electric Power In- 
dustry, Abiko, Chiba (Japan). Feb 1989. 42p. (In Japanese). Order 
Number DE90710731. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The studies have the objective of searching and evaluating bio- 
mass as energy resources and in this report, the current situation 
and the issues concerning development of cultivation of jojoba 
which has been an unused oily plant growing in arid and semi-arid 
areas in the southwestern USA. Its summary is as follows: (1) Jo- 
joba is cultivated experimentally over about 20,000ha in the tropical 
and semitropical arid and semiarid regions at the almost same lati- 
tudes of the areas where it grows wild, (2) With regard to the areas 
qualified for development in the Chaco region of the western 
Paraguay, the La Rioja Province in the northwestern Argentina and 
the Eastern Province in the eastern Kenya, ample production can 
be expected judging from their natural environmental conditions 
and the growing characteristics of jojoba. (3) Jojoba is a dioecious 
plant and it takes 4-5 years from seeding to flowering. During this 
period, its sex difference cannot be identified, but a conclusion was 
obtained that the sex difference might possibly be identified by the 
isozyme method at its stage of young seedlings. (4) When cultiva- 
tion techniques are firmly established and its price goes down to 
about 2 dollars/kg, jojoba becomes promising as substitute for 
sperm whale oil. 20 refs., 8 figs., 18 tabs. 


12998 (ORNL-6594) Short Rotation Woody Crops Pro- 
gram: Annual progress report for 1988. Wright, L.L.; Doyle, 
T.W.; Layton, P.A.; Ranney, J.W. Oak Ridge National Lab., TN 
(USA). Oct 1989. 74p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC05-840R21400. Order Num- 
ber DE90004471. Available from NTIS, PC A04/MF A01 - OSTI; 
GPO Dep. 

This report synthesizes the technical progress of research pro- 
jects in the Short Rotation Woody Crops Program (SRWCP) for the 
year ending September 30, 1988. The program is sponsored by 
the US Department of Energy's Biofuels and Municipal Waste 
Technology Division and has the goal of developing a viable tech- 
nology for producing renewable feedstocks for conversion to 
biofuels. The most significant accomplishment has been the attain- 
ment of outstanding productivity rates by a Populus hybrid in the 
Pacific Northwest (43.5 Mg-ha—'-year—"), highlighting the potential 
gains achievable with breeding. Genetic improvement studies are 
broadening species performance within geographic regions and un- 
der less-than-optimum site conditions. Advances in physiological 
research are identifying key characteristics of species productivity 
and response to nutrient applications. Recent developments utiliz- 
ing biotechnology have achieved success in cell and tissue culture, 
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somacional variation, and gene-insertion studies. Productivity gains 
have been realized with advanced cultural studies of spacing, cop- 
pice, and mixed-species trials. The implications of global warming 
and climate-change effects on SRWC technology and applications 
are discussed. The early success of several monoculture viability 
trials is also presented. 43 refs., 12 figs., 10 tabs. 


12999 (PB-90-115213/XAB) Equations for predicting bio- 
mass in 2- to 6-year-old Eucalyptus saligna in Hawali. Forest 
Service research note. Whitesell, C.D.; Miyasaka, S.C.; Strand, 
R.F.; Schubert, T.H.; McDuffie, K.E. Forest Service, Berkeley, CA 
(USA). Pacific Southwest Forest and Range Experiment Station. 
Nov 1988. 7p. (FSRN-PSW-402). Available from NTIS, PC 
A02/MF A01. 

Eucalyptus saligna trees grown in short-rotation plantations on 
the island of Hawaii were measured, harvested, and weighed to 
provide data for developing regression equations using non- 
destructive stand measurements. Regression analysis of the data 
from 190 trees in the 2.0- to 3.5-year range and 96 trees in the 4- 
to 6-year range related stem-only and total above-ground biomass 
to diameter at breast height and total height. Equations developed 
for each age class are recommended over equations developed for 
the combined data base (286 trees). For younger stands (4 years) 
recommended equations include one based on diameter measure- 
ments only, thus simplifying fied measurements. 


0909 Processing 
Refer also to citation(s) 12995, 13011, 13878 


13000 (EMR/RE-89-05619) Canada’s thermochemical con- 
version R&D approach. Hayes, R.D. Department of Energy, 
Mines and Resources, Ottawa, ON (Canada). Renewable Energy 
Resources Branch. [1989]. 16p. (MICROLOG-—89-05619). Available 
from PC Energy, Mines and Resources Canada, Communications 
Branch, 580 Booth St., Ottawa, ON, CAN K1A 0E4; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

Canada’s biomass thermochemical conversion R&D is funded 
primarily through Energy, Mines and Resources Bioenergy Devel- 
opment Program. The thermochemcial area has undergone 
considerable transformation over the past decade especially with 
respect to changes in expectations from long-term potential to 
mid-term application. Main stream thermochemical projects are re- 
viewed, as are associated combined thermochemical/biochemical 
projects. These are described also in the context of overall Cana- 
dian bioenergy R&D. In order to improve the analysis of 
cross-disciplinary feedstock/process/product combinations, a novel 
methodology for strategic planning of R&D is being implemented. 
These combinations are mapped out in what are called prospective 
applications in technology or PATs. Selected PATs can be analysed 
more rigorously as to technical expectations, current and future 
economic and market potential, and estimates of likely timeframes 
for commercialization can be developed for various scenarios. 2 
figs., 3 tabs. 


13001 (Jue+-2285) Chemical characterisation and bacterial 
physiology of reducing sulphur compounds In liquid residues 
of anaerobic waste water treatment. Keusen, H.J. Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Biotechnologie; Technische Hochschule Aachen (Germany, F.R.). 
Jun 1989. 248p. (In German). Order Number DE90740188. Avail- 
able from NTIS (US Sales Only), PC A11/MF A01. 

In order to ensure a large metabolization of organic sulphides to 
H2S, it is recommended for the anaerobic-aerobic treatment of 
highly protein-contaminated waste water to separate the proteins 
prior to anaerobic fermentation resp. to carry out a process with 
pH>6 which has been optimized for proteolytic bacteria. As an 
aerobic processing stage the activated sludge process with a dis- 
continuous sewage flow has some advantages compared to the 
conventional method, since this system under model conditions 
proved less trouble-prone to bulking sludge formation and impact 
loading with organic sulphides. (orig/EF). 





13002 (MOEI-RD—28-87) Techno-economic evaluation of al- 
gal biomass energy production and conversion systems. Final 
report. Arad, S.; Grinberg, G.; Tsur, Y.; Zilberman, D. Ministry of 
Energy and Infrastructure, Jerusalem (israel). Research and Devel- 
opment Div. Oct 1987. 29p. Available from COST! P.O.B 20125, 
TEL-AVIV 61201. 

Final report on Annex 7 to the Binational Agreement between 
the US Department of Energy and the Israel Ministry of Energy 
and Infrastructure. Three missing pages. 

Two reasons for continuing research on the biotechnology of fuel 
production from microalgae are given. The first is the absence of 
any significantly superior inexhaustible source of energy. The sec- 
ond is that most of the energy-related research on microalgae is 
also applicable to other biotechnological processes. (MR) 17 refs. 


13003 (MOEI-RD-35-87) Development of a biological pro- 
cess to obtain energy and agriculturally useful materials from 
a mixture of municipal wastes and municipal sewage sludge. 
Progress report no. 1. Shelef, G.; Kimchie, S. Ministry of Energy 
and Infrastructure, Jerusalem (Israel): Technion Research and De- 
velopment Foundation Ltd., Haifa (Israel). Dec 1987. 15p. (In 
Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 
The initial stage of the project included physical-chemical analysis 
of the raw materials and selection of appropriate microorganisms 
for operating the bioreactors. Tables are presented which summa- 
rize the analyses of the municipal wastes, the municipal sew: 
sludge and the bioreactor input and output materials. (MR) 9 tabs. 


13004 (PB-90-114513/XAB) Engineering-design considera- 
tions for methane fermentation of energy crops. Annual 
report-year 4, January-December 1987. Jewell, W.J.; Cummings, 
R.J.; Herndon, F.G.; Richards, B.K.; White, T.E. New York State 
Coll. of Agriculture and Life Sciences, Ithaca, NY (USA). Nov 1988. 
442p. Available from NTIS, PC A19/MF AO3. 

See also PB—86-215753. 

The goal of the project is the development of a cost-effective 
system to produce methane from energy crops. Emphasis is on 
defining the solid-state systems. Experiments used napier grass 
and sorghum, but agricuitural wastes, poplar, cattails, and sugar 
cane were included. A simple technique using external air stripping 
of COz from the leachate recycled from a solid-state digester was 
developed to increase the methane content of digester gas. 
Methane content greater than 90% was achieved. A successful 
scale-up to 1.2 cu m of solid-state digestion of poplar wood at 55 
C was accomplished. Twenty-four percent of the VS were con- 
verted in the 70-day bath test. Comprehensive information was 
developed on phase separation, wet-slurry digestion, plug-flow di- 
gestion, and modeling of solid digestion kinetics. The two main 
feedstocks, sorghum and napier grass, can be converted to 
methane at efficiencies approaching or exceeding 90%. The main 
limitations for application of the technology are the slow rates of 
conversion. Future research on the fundamentals of conversion are 
planned to improve conversion-system feasibility. 


13005 (PB-90-119645/XAB) Analysis of eight facilities: Op- 
erating and cost data for in-vessel composting. Johnston, J.; 
Donovan, J.F.; Pincince, A.B. Camp Dresser and McKee, Inc., 
Boston, MA (USA). 1989. 6p. Available from NTIS, PC A02/MF 
A01. 

Pub. in BioCycle, p40-43(Apr 1989). 

Operating experiences and cost data gathered from site visits of 
eight, full-scale, operating in-vessel sewage-sludge-composting fa- 
cilities was summarized. The facilities visited represented the six 
in-vessel equipment suppliers who had full-scale, operating plants 
in the U.S. at the time: American Bio Tech at Schenectady, NY; 
Ashbrook-Simon-Hartley at Newberg, OR; Fairfield (through Com- 
post Systems Co.) at Plattsburgh, NY; Paygro (through Compost 
Systems Co.) at Akron, OH; Purac Engineering at Cape May 
County, NJ and Sarasota, FL; and Tauiman-Weiss at Clayton 
County, GA and Portland, OR. Examples of both iarge and small 
plants were visited for Purac and Taulman-Weiss. As might be ex- 
pected for any new, large-scale, mechanically complex technology, 
these facilities had some operational problems. Odor problems in 
particular were more difficult to predict and control than anticipated 
during design. Difficulty with materials-handling systems was the 


other major problem, but was being overcome on a site-by-site ba- 
sis. The compost being produced at all of the plants surveyed had 
been approved by state agencies for public use except for applica- 
tion on food crops. 


13006 (PB-90-120163/XAB) Enhancing the use of methane 
as a feedstock for the biological production of chemicals. An- 
nual report, February 1987-January 1988. Srivastava, V.J.; 
Conrad, J.R.; Kelley, R.; Akin, C. Institute of Gas Ti 

Chicago, IL (USA). Aug 1989. 119p. Available from NTIS, PC 
AO6/MF A01. 

The project is an effort to identify and define biological processes 
capable of enhancing the utilization of methane for the production 
of chemicals that have significant market potential. Research ef- 
forts focused on establishing baseline kinetic parameters for each 
of several organisms (12 to 15) and developing kinetic models for 
methane utilization, growth, and product formation, evaluating and 
developing methods for product separation, and providing technical 
assessment of the technology. Other research efforts focused on 
identifying chemicals of interest, developing strategies for reducing 
mass-transfer limitations, developing and optimizing reactors for ef- 
ficient production of chemicals, market analysis, and evaluating 
process economics. The application of bioengineering sciences to 
exploit the metabolic capabilities of methanotrophic bacteria will 
likely lead to new processes that will increase the efficiency and 
value of methane in chemicals production and in bioremediation. 


13007 Formation of aromatic compounds from carbohy- 
drates. X reaction of xylose, glucose, and glucuronic acid in 
acidic solution at 300°C. Theander, O. (Swedish Univ. of Agricul- 
tural Sciences, Uppsala (Sweden)); Nelson, D.A.; Hallen, R.T. 
Annales Universitatis Mariae Curie-Sklodowska, Section AA 
(Physics and Chemistry) (Poland), 32(2): 143-147 (1987). DOE 
Contract ACO6-76RL01830. (CONF-8704358-—: Pyrolysis in novel 
environments, Denver, CO (USA), 5-10 Apr 1987). 

For several years the authors respective groups have investi- 
gated the formation of aromatic compounds from carbohydrates in 
aqueous solution at various pH values under reflux or hydrother- 
molytic conditions. The current research was initiated to study the 
competition between the formation of phenolic compounds (aldol 
involvement) and that of furans (dehydration and cyclization). Hy- 
drothermolytic (liquefaction) conditions, 5-7.5 minutes at 300°C, 
were chosen to examine the effect on potential biomass materials 
while exposed to mild acid. Xylose and glucuronic acids were pre- 
viously found to provide higher yields of phenols than glucose. It is 
also of increasing interest for those involved with the hydrolysis of 
biomass, including steaming and autohydrolysis under slightly 
acidic conditions at 170-250°, to obtain substrates for various fer- 
mentation processes or as a pretreatment for other uses. It is very 
likely that the aromatic products, particulary those formed from 
pentosans and polyuronides, may have an inhibiting effect on fer- 
mentation processes. More information, therefore, is needed 
concerning the formation of aromatic components and their precur- 
sors from the high temperature, aqueous processing of biomass. 


13008 Hydrogen partial pressures in a thermophilic acetate- 
oxidizing methanogenic coculture. Lee, M.J. (Cornell Univ., 
Ithaca, NY (USA)); Zinder, S.H. Water Resources Research (USA), 
54(6): 1457-1461 (Jun 1988). 

Hydrogen partial pressures were measured in a thermophilic co- 
culture comprised of a eubacterial rod which oxidized acetate to H2 
and CO, and a hydrogenotrophic methanogen, Methanobacterium 
sp. strain THF. Hz partial pressures in the coculture were mea- 
sured to be between 20 and 50 Pa (0.12 to 0.30 uM) during 
acetate utilization, approximately one order of magnitude higher 
than originally predicted by Zinder and Koch. However, when AG; 
(free energy of formation) values were corrected for 60°C, the 
predicted value was near 15 Pa, in closer agreement with the ex- 
perimentally determined values. The coculture also oxidized 
ethanol to acetate with H2 partial pressure values as high as 200 
Pa. Acetate was not used until after the ethanol was consumed 
and the Hz partial pressure decreased to 40 to 50 Pa. After ac- 
etate utilization, H2 partial pressures fell to approximately 10 Pa 
and remained there, indicating a threshold for Hz utilization by the 
methanogen. Axenic cultures of the acetate-oxidizing organism 
were combined with pure cultures of either Methanobacterium sp. 
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strain THF or Methanobacterium thermoautotrophicum AH to form 
reconstituted acetate-oxidizing cocultures. The Hz partial pressures 
measured in both of these reconstituted cocultures were similar to 
those measured in the original acetate-oxidizing rod coculture. 
Since M. thermoautotrophicum AH did not use formate as a sub- 
strate, formate is not necessarily involved in interspecies electron 
transfer in this coculture. 


0920 Combustion 
Refer also to citation(s) 13009, 13275, 14845 


13009 (CPS—40-11/14-1989E, pp. 11B27-11B36) The physF 
cal chemical and environmental properties of coal-RDF [refuse 
derived fuel] fly ash. Mohamad, A.B. (Univ. of New Hampshire, 
Durham, NH (USA)); Gress, D.L.; Keyes, H.E. Environment 
Canada, Ottawa, ON (Canada). Conservation and Protection; Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Air and Energy Engineering Research Lab. 1989. (CONF-890422-: 
International conference on municipal waste combustion, Holly- 
wood, FL (USA), 11-14 Apr 1989; MICROLOG-—89-03664). In 
Proceedings [of the] international conference on municipal waste 
combustion. Volumes 1 and 2. Available from PC Canadian Gov- 
ernment Publishing Centre, Supply and Services Canada, Ottawa, 
ON, CAN KiA 0S9; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 
Refuse-derived fuel (RDF) consisting mainly of waste paper and 
plastic is a viable energy source for power production. An experi- 
mental test burn substituting coal with RDF was conducted at a 
New Hampshire power station. Twelve test burn days were run, 
with 4 days of 5% RDF (calculated on a BTU basis) substituted for 
coal, and 8 days of 10% RDF. The effect of the coal-RDF fly ash 
on Portland cement concrete as a means of ash stabilization and 
utilization was investigated. The chemical and physical properties 
of the coal-RDF fly ash as related to its use in concrete were found 
to be comparable with ordinary coal fly ash except for increased 
cadmium and lead contents. Cadmium and lead content averages 
were 5.08 ppM and 102.55 ppM for the 5% RDF and 7.76 ppM 
and 198.28 ppM for the 10% RDF, respectively. The pozzolanic 
activity index of coal-RDF fly ash increased. Compressive strength 
was found to be less at 28 d and about the same after 15 weeks 
when compared to conventional Portland cement concrete. Leach- 
ing of RDF fly ash concrete with a synthetic acid rain did not 
release a signiicant amount of lead and cadmium. 6 refs., 4 tabs. 


0930 Economic, industrial, and Business Aspects 


13010 (ETSU-R-50) Supply and use of wood fuel in the UK. 
Hare, P.M. (UKAEA Harwell Lab. (UK). Energy Technology Div.); 
Martindale, L.P.; Mitchell, C.P. UKAEA Harwell Lab. (UK). Energy 
Technology Div. Jul 1989. 56p. Order Number DE90737403. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01. 

The results to date of the UK Department of Energy's wood as 
fuel programme begun in 1979 are examined. From these results, 
the various sources of wood as a fuel have been evaluated eco- 
nomically against competing fossil fuels and an assessment of the 
overall economic market potential for wood in the UK has been de- 
rived. The Department of Energy's programme on wood as a fuel 
may be divided into four areas -supply of wood for fuel from con- 
ventional forestry, supply of wood for fuel from energy forestry, 
combustion technology and demonstration projects. (author). 


13011 (TCE—04-84-07) Survey of the potential of agricul- 
tural waste for energy use. Shafrir, Z.; Maoz, Y.; Shaltiel, M.; 
Segal, Y. Tahal Consulting Engineers Ltd., Tel Aviv (Israel). Center 
for Economic and Energy Related Analysis. Jan 1984. 107p. (in 
Hebrew). (TCE-01-84-32). Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

The aim was to evaluate economic potential for using agricultural 
wastes as an energy source. Surveys were made of the sources, 
of the collection, storage and transportation methods, and of the 
utilization processes. Israeli agriculture produces 560,000 tons of 
wastes each year which could replace 200,000 tons of oil, which is 
2.5% of the national annual oil consumption. Forty percent of the 
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material is produced in 6 regions of the country. Because of the 
high transportation costs it is recommended that efforts be made to 
use the materials near their sources. The estimated clean cost of 
the materials is 30 dollars per ton for agricultural waste and 20 dol- 
lars per ton for urban wood waste. Technologies for extraction of 
energy from agricultural wastes, either through direct burning or 
through gasification have already been proven. Agricultural wastes 
are economical compared with residual oil as long as their cost is 
less than 45 dollars per ton. Briquets for domestic wood stoves 
can be made from agricultural wastes and will be economical as 
long as their cost remains below 50 dollars per ton. (EHN) 7 figs., 
36 tabs., 1 map, 10 refs. 


13012 (TIIT-013-093-1) Development of a process to ob- 
tain energy and products for agriculture from municipal waste 
and sewage sludge. 3rd scientific progress report. Shelef, G.; 
Kimchie, S. Technion Research and Development Foundation Ltd., 
Haifa (Israel); Technion-lsrael Inst. of Tech., Haifa (israel). Environ- 
mental and Water Resources Research Center; Ministry of Energy 
and Infrastructure, Jerusalem (Israel). Jul 1988. 19p. (in Hebrew). 
(MOEI-RD-31-88). Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

A process is under development to obtain energy and Enriched 
Growth Medium for Agriculture (EGMA) from municipal waste and 
sewage sludge. The aims of the work reported here are: (a) to de- 
fine the potential for gas production, including examination of the 
influence of standing time (10 or 15 days) and organic loads (3.0- 
7.0 gr VS/\.d), (b) to define the potential for producing gas from the 
2nd fermentation of the liquid fraction, (c) to define the potential for 
using the above liquid fraction as fertilizer, and (d) to define the 
potential agricultural use of the solid fraction produced in the fer- 
mentation of the waste and sludge. Results of analyses of the 
municipal wastes, which provide the raw material of the process, 
are tabulated to show the variations from of pH, %TS, COD, NHs, 
NKjel, PO, and VA during Feb-Jun 1988. The changes in the con- 
centrations of the various components during the Continuously Fed 
Stirred Reactor (CFSTR) and Contact (CP) processes are tabu- 
lated. First results of plant growth experiments, using fertilizers 
produced in the process, are presented in two appendices. (MR) 1 
fig., 21 tabs. 


13013 Environmental impacts trom advanced technology 
residential biomass combustors. Burnet, P. (OMNI Environmen- 
tal Services, Inc., Beaverton, OR (USA)); Insley, G. Proceedings, 
Annual Meeting, Air Pollution Control Association (USA), 1: 1-16 
(1987). (CONF-870695—: 80. annual meeting of the Air Pollution 
Control Association, New York, NY (USA), 21-26 Jun 1987). 

Technical Paper 87-8A.15. 

Concern over the impacts from woodstove emissions on local 
and regional airsheds has resulted in the development of wood- 
stove emission regulations at the national, state and local levels. 
These programs are intended to reduce ambient concentrations of 
particulate matter, carbon monoxide and/or air toxics. Current pro- 
posed Federal and state regulations require woodstoves to be 
tested to document low pollutant emission rates. Three innovative 
biomass combustors designed for residential heating were selected 
for this study. A conventional air-tight box stove was also included 
to provide baseline data. Additionally, a small boiler fired with bio- 
mass pellets was tested to document emissions from an 
institutional-sized biomass boiler. Testing was conducted on each 
device for a range of pollutants at high and low firing rates. Results 
are presented in this paper. 


0940 Transport, Handling, and Storage 


13014 (UKAF—27629) Development of a simple fiow test 
apparatus for biomass materials: Project report. Skeath, D. 
(UKAF Industries Inc., North Vancouver, BC (Canada)); Bundalli, 
N. UKAF Industries, inc., North Vancouver, BC (Canada); B.C. Re- 
search, Vancouver, BC (Canada). Apr 1988. 102p. Contract EMR 
51S2Z23283-7-6021. Available from PC Energy, Mines and Re- 
sources Canada, Communications Branch, 580 Booth St., Ottawa, 
ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 





Lack of test equipment and methods to characterize flow proper- 
ties of biomass materials has been a major drawback in the design 
of storage systems. The previously designed ring shear test of flow 
characteristics is too time consuming and complicated to merit use 
in testing of small storage equipment. This report describes the de- 
sign and use of a simple and inexpensive tester which gives quick 
results which can be related to results from the ring shear test. The 
tester consists of an acrylic box with an adjustable slot. The box is 
filled with the test material and the slot is widened gradually until 
the material above it cannot support itself and collapses to form a 
hole. The flowability of materials is related to slot size at which col- 
lapse occurs. Tests were done on a range of biomass materials. 
Results showed good correlation with the ring shear test. The new 
equipment thus provides a simple quick and inexpensive method of 
assessing flow characteristics of biomass materials. 2 refs., 36 
figs., 42 tabs. 


0950 Environmental Aspects 
Refer also to citation(s) 12997 


0970 Legislation and Regulations 


13015 (OME-89-04909, pp. 7) Perspectives on bioenergy. 
Huffman, D. (ENSYN Engineering Associates Inc., Gloucester, ON 
(Canada)). Ontario Ministry of Energy, Toronto, ON (Canada). 
1989. (CONF-8904301-: Ontario's energy choices conference, 
Toronto (Canada), 3-4 Apr 1989; MICROLOG-89-04909). In On- 
tario’s energy choices conference proceedings. Available from PC 
Ontario Ministry of Energy, Communications Services Group, 62 
Wellesley St., West, Main Floor, Toronto, ON, CAN M7A 2B7; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

Canada has been very active in the research, development and 
implementation of alternate energy technologies of which bioenergy 
is the major component. This involvement is based on environmen- 
tal, socioeconomic and financial considerations. The paper gives a 
summary of various bioenergy technologies, including direct com- 
bustion, liquid fuels, and gaseous fuels. While bioenergy has an 
image problem, it is actually widely established, industrially proven, 
and a commercially viable energy source that supplies over 7% of 
Canadian primary energy demand and could supply much more 
without compromising traditional forest or agricultural production. 
The major current barriers are low fossil fuel prices, lack of a 
strong fuel supply infrastructure and unrealized R&D in fundamen- 
tal areas of multiple product development. 


0980 Waste Management 
Refer also to citation(s) 12941 


0990 Products and By-Products 
Refer aiso to citation(s) 14059 
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Refer also to citation(s) 13667 


1002 Production 
Refer also to citation(s) 12184, 14337 


13016 (AD-A-213169/6/XAB) Mechanisms of CO, reduction 
metal and metal-modified semiconductor electrodes. Final 
report, December 1985-December 1988. Frese, K.W. SRI inter- 
national, Menlo Park, CA (USA). 20 Sep 1989. 16p. Available from 
NTIS, PC A03/MF A01. 

Fundamental studies were made to elucidate the factors that 
control the rate of electrochemical reduction of carbon dioxide. The 
reorganization energies for Carbon dioxide and Hydrogen cation 
reduction were 3.1 and 1.95 eV, respectively. Models were 
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developed that allow prediction of binding energies of adsorbed in- 
termediates on electrode surfaces. Palladium, molybdenum and 
gallium arsenide (111) were found to be among the best materials 
that catalyzed the reduction of CO2 to Methanol. 


13017 (DOE/PC/79816-6) Slurry phase Fischer-Tropsch 
synthesis: Cobalt plus a water-gas shift catalyst, July 1, 1989— 
September 30, 1989. Yates, |.C.; Chanenchuk, C.C.; Satterfield, 
C.N. Massachusetts Inst. of Tech., Cambridge, MA (USA). 1989. 
38p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79816. Order Number DE90005524. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The product distributions of the Fischer-Tropsch synthesis on a 
cobalt catalyst were studied in a continuous-flow, well-stirred slurry 
reactor at 220 to 240°C and 0.5 to 1.5 MPa. Synthesis gas with 
H2/CO ratios between 1.5 and 3.5 was fed to the reactor over a 
wide range of space velocities yielding conversions of H2 between 
6 and 68% and conversions of CO between 11 and 73%. The hy- 
drocarbon products from a cobalt catalyst, a fused iron catalyst, 
and a potassium- and copper-promoted, precipitated iron catalyst 
were compared. Although differences exist in the C,-C¢ fraction, 
the Co, fraction is somewhat similar for these catalysts. 30 refs., 


13 figs. 


13018 (DOE/PC/90013—-T10) Optimum catalytic process for 
alcohol fuels from syngas: Technical progress report, April- 
June 1989. Union Carbide Corp., South Charleston, WV (USA). 28 
Jul 1989. 37p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC22-86PC90013. Order Number DE90005290. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The objectives of this contract are to discover and evaluate the 
catalytic properties of novel homogeneous, heterogeneous, or 
combination catalytic systems for the production of alcohol fuel ex- 
tenders from syngas, to evaluate analytically and on the bench 
scale novel reactor concepts for use in converting syngas to liquid 
fuel products, and to develop on the bench scale the best combi- 
nation of chemistry, reactor, and total process configuration to 
achieve the minimum product cost for conversion of syngas to liq- 
uid fuel products. Work continues on optimization of higher alcohol 
catalysts consisting of transition metals supported on metal oxides 
having the spinel structure. The results of the second-level experi- 
ments performed this quarter are optimistic and predict that a 
catalyst of this type capable of an alcohol yield of 12 Ib/ft®/hr at 
greater than 90% alcohol selectivity is currently feasible. Reaction 
Engineering programs for the past quarter have been largely in 
support of the Phase Il Reaction Engineering Laboratory. The me- 
chanical construction of the continuous slurry reaction system is 98 
percent complete and installation of electrical and control wiring is 
commencing. Conceptual studies of the effects of residence-time 
distribution on product yields and distribution in sequential reac- 
tions were continued during the quarter. 7 figs., 6 tabs. 


13019 (PB-89-235154/XAB) Combined methanation and 
desulfurization of synthesis gas by electrical discharge. Final 
report, April 1987-March 1989. Helfritch, D.J.; Horling, J.R.; Feld- 
man, P.L. Cottrell Environmental Sciences, Somerville, NJ (USA). 
Mar 1989. 77p. (CES-574). Available from NTIS, PC AOS/MF A01. 

The present method of upgrading gas to pipeline-quality methane 
often requires several processing steps downstream of gasification. 
These steps include some method for removal of hydrogen sulfide 
and the subsequent recovery of the sulfur and a method for metha- 
nation of the carbon monoxide and hydrogen. The simultaneous 
desulfurization and methanation within one process step was in- 
vestigated in this program. The method uses corona-discharge 
chemistry capable of achieving desulfurization and methanation 
within the piping downstream of a gasifier. The technique is a sim- 
ple, one-step, flow-thru process requiring no sorbents, catalysts, or 
regeneration of chemicals. Gas mixtures, comprised of hydrogen, 
carbon monoxide, and hydrogen sulfide, were passed through a 
corona-discharge reactor and subsequently analyzed for methane 
and hydrogen sulfide content. Results showed that the yield of 
methane per unit of discharge energy is not sufficient for commer- 
cial consideration of the methanation step. On the other hand, it 
was found that hydrogen sulfide can be removed at moderate en- 
ergy consumption, with elemental sulfur as an end product. 
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13020 (Y/TR-90/1) Process of preparation of methyl, ethyl, 
propyl! or butyl ester of fatty acid adapted to use as Diesel 
fuel. Stern, R. (institut Francais du Petrole (IFP), 92 - Rueil- 
Malmaison (France)); Hillion, G.; Gateau, P.; Guibert, J.C. Oak 
Ridge Y-12 Plant, TN (USA). [1990]. 15p. Translation of French 
Patent No. 83 21079, October 3, 1986. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC05-840S21400. Order Num- 
ber DE90006080. Available from NTIS, PC A03/MF A01 - OSTI. 

A preparation process for an ester composition usable as Diesel 
fuel or fuel component, from an oil or grease, vegetable or animal, 
is described. The process includes: transesterification of an oi! in 
which an ester phase is formed; the ester is separated from a glyc- 
erin phase and an ester composition of high purity is isolated from 
said ester phase. Finally, the ester is placed in contact with an ac- 
tivated earth until the “Conradson residue of 10% residue” of the 
product is lowered to a value equal to or below 0. 5%. 


13 HYDRO ENERGY 


Refer also to citation(s) 12364 


13021 (IE-MOEI-84/0105) Hydroelectric turbine in Kibbutz 
Hagoshrim. Progress report. Rudik, D.; Ben-Senior, R. Israel 
Petroleum and Energy Inst., Tel Aviv (israel). Energy Lab.; Ministry 
of Energy and Infrastructure, Jerusalem (israel). Apr 1984. 20p. (In 
Hebrew and English). Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

Text in Hebrew, appendix in English. 

The Ministry of Energy and Infrastructure has encouraged the 
construction of hydroelectric plants as part of its policy of searching 
for alternative local sources of energy. The turbine at Kibbutz 
Hagoshrim was built in October 1982, and the Ministry financed 
30% of the project. The turbine takes advantage of the 50 meters 
of difference in the high points of the Kibbutz watering system, the 
relatively constant water flow, and the fact that watering only takes 
place 3-4 months out of the year. In a period of 8-9 months, the 
turbine produced 210 Kw of electric power with the aid of an asyn- 
chronous generator connected to the electric network. In 1982 and 
1983, the Kibbutz ran a follow-up on the performance of the tur- 
bine, and found that it reduced electric consumption by 73.5%. 
These figures, together with the data on the investment in the 
project, were used to calculate the cost of the manufactured power 
unit and the return on the investment. The cost of producing 1 kWh 
was 3 cents, and the period of return on the investment was 3.5 
years. The Ossberger turbine in use in the Kibbutz is described in 
detail in the appendix. (LB) 2 figs., 2 tabs., 2 maps 


1301 Resources and Availability 


13022 (CANWEC—CE-02838, pp. 24) An adjustable speed 
operation system for pumped storage hydro power plant: Re- 
port 4.3.17. . Sugimoto, O. (Kansai Electric Power Co., Inc. 
(Japan)); Haraguti, E.; Saikawa, K.; Suzuki, N.; Saito, K.; Yasaka, 
Y. Canadian National Committee, World Energy Conference, Ot- 
tawa, ON (Canada). 1989. (CONF-890901-: 14. world energy 
conference, Montreal (Canada), 17-22 Sep 1989; CE—02838). In 
Energy for tomorrow. Division 4: Energy and technology: Session 
4.3a: Nuclear energy [and] session 4.3b: Energy systems and re- 
newables. Available from Canadian National Committee World 
Energy Conference, Suite 305, 130 Albert Street, Ottawa, ON, 
CAN K1P 5G4. Prices: $125.00 CAN. 

The frequency of an electrical power system is controlled by 
thermal and hydro plants at present. However, a shortage of fre- 
quency control capacity in the night time is anticipated in the future 
because of an increase of nuclear power generation, for which it is 
difficult to control their generating capacity. Therefore, an ad- 
justable speed operation system has been developed which can 
control the power input by varying the speed of a pump/turbine. 
Furthermore, operating the pump/turbine with a suitable speed can 
stabilize the power system against short period disturbances, be- 
cause the power output can be controlled independently of the 
pumpdturbine input by making use of the inertial energy of a rotor. 
In addition, various other applications are available for the ad- 
justable speed system because it can be operated in response to 
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fast variation of active and reactive power. The adjustable speed 
operation system consists of a pump/turbine, a generator/motor, a 
cycloconverter and a controller. The generator/motor is excited in 
three-phase alternating current with the cycloconverter. The active 
and the reactive powers of the generator/motor are adjusted inde- 
pendently by controlling the phases of the excitation current. Model 
tests have been carried out and have confirmed the useful and 
safe performance of the system. A 17.5 MW adijustable-speed 
demonstration has been constructed at the Narude hydro power 
plant of Kansai Electric Corporation. This system has been in com- 
mercial operation since June 1987 and good performance has 
been demonstrated. From these successful results, a 390MVA 
class adjustable-speed demonstration system is planned to be con- 
structed at Ohkawachi pumped storage hydro power piant in 1993. 
15 figs., 3 tabs. 


1304 Legislation and Regulations 


13023 (OME-89-04909, pp. 19) Hydro-election generation 
options for Ontario. Eliesen, M. (Stevenson Kellogg Ernst and 
Whinney, Ottawa, ON (Canada)). Ontario Ministry of Energy, 
Toronto, ON (Canada). 1989. (CONF-8904301-: Ontario's energy 
choices conference, Toronto (Canada), 3-4 Apr 1989; MICROLOG— 
89-04909). In Ontario's energy choices conference proceedings. 
Available from PC Ontario Ministry of Energy, Communications 
Services Group, 62 Wellesley St., West, Main Floor, Toronto, ON, 
CAN M7A 2B7; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This paper discusses internal hydro-electric generation possibili- 
ties in Ontario, comments on the possibility of major hydro 
purchases from both the provinces of Manitoba and Quebec, and 
concludes with some general and specific observations on Ontario 
Hydro’s demand/supply planning strategy and preferred options for 
the future. The paper first briefly reviews the history of hydro gen- 
eration in Ontario and its relative role in contributing to the 
electrical requirements of the province. It then discusses possible 
sites for future hydro-electric generation and the drawbacks to 
these. A discussion of the possibility of buying large blocks of 
power from Manitoba and /or Quebec is then given, including dis- 
cussion of the difficulties inherent in this option and the past lack of 
success in supply strategy. The alternative to not beginning to 
build a major supply generating source for the future is to draw up 
plans for power rationing in Ontario. 3 figs., 4 tabs. 


1305 Economic, Industrial and Business Aspects 
Refer also to citation(s) 13028, 13669, 13671 


13024 (IEC-R-392) Quantification of the advantages of the 
Mediterranean-Dead Sea Canal project to the electricity econ- 
omy. Shwapelberg, A.; Biano, A.; Parent, S.; Riesman, L. Israel 
Electric Corp. Ltd., Haifa (Israel). Research and Development Div. 
Dec 1984. 39p. (in Hebrew and English). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Tables and graphs in English. 

A quantitative cost benefit analysis was performed for the 
Mediterranean-Dead Sea Canal project which includes a hydro- 
electric power plant on the proposed canal through Israel to 
connect the two seas. The study period was 1993/1994 to 2017/ 
2018. To evaluate the economics of such a plant, two scenarios 
were simulated using the WASP and the POWRSYM computer 
codes. The first scenario was based on the most probable devel- 
opment scheme for Israel without the canal project. The second 
included the project. The two scenarios were compared for possi- 
ble savings in fuel cost, operating and maintenance cost, capital 
cost, and impoved supply reliability. The analysis found that the 
savings were small compared with the cost of the project, and that 
an economic loss would result. (EHN) 19 tabs., 2 refs. 


13025  (IEC-R-403) Pumped storage power plant in the Sea 
of Galilee - quantification of benefits to the electricity econ- 
omy. Biano, A.; Parent, S.; Riesman, L.; Shwapelberg, A.; Porat, 





Y. Israel Electric Corp. Ltd., Haifa (Israel). Research and Develop- 
ment Div. Nov 1984. 111p. (In Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

A quantitative cost-benefit analysis was performed for a pumped 
storage power pliant of 500 MW, to be constructed in Israel in the 
mid 1990's. The study period was 1993/1994 to 2017/2018. To 
evaluate the savings that a pumped storage unit represented, two 
scenarios were simulated using the WASP computer code: one 
with and one wihtout the pumped storage capability. The fuel cost 
in each scenario was calculated using the POWRSYM computer 
code, which is especially suitable for pumped storage simulations. 
The comparison showed savings of $584 million with pumped stor- 
age according to the most probable estimate. For the lower limit 
estimate the savings were $462 million. Between 84% and 94% of 
these came from savings in capital cost, as the need for new 
power stations was postponed. POWRSYM was also used to de- 
termine the optimum pumping cycle. A weekly cycle was found 
more economical than a daily one. A quick-response option of 60 
MW per second could be obtained with a relatively small invest- 
ment per kilowatt. The break-even points for pumped storage were 
$1118 and $874 per kilowatt corresponding to the most probable 
and the lower limit estimate, respectively. (EHN) 4 figs., 17 tabs., 1 
map, 13 refs. 


1306 Environmental Aspects 
Refer also to citation(s) 13625, 15067 


13026 (CONF-891098-5) A proposed methodology to as- 
sess the cumulative impacts of hydroelectric development in 
the Columbia River Basin. LaGory, K.E.; Stull, E.A.; Vinikour, 
W.S. Argonne National Lab., IL (USA). 1989. 27p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract W- 
31109-ENG-38. From The scientific challenge of NEPA: future 
directions based on 20 years of experience; Knoxville, TN (USA); 
24-27 Oct 1989. Order Number DE90004886. Available from NTIS, 
PC AO3/MF A01 - OSTI; GPO Dep. 

A methodology to assess the cumulative impacts of hydroelectric 
development on multiple resources was developed and proposed 
for use in the Columbia River Basin. The methodology is a matrix- 
based procedure that uses models of the response of populations 
or resources to project-induced environmental change within 
project impact zones. Cumulative impacts are calculated based on 
estimations of single-project effects, first-order interactions among 
projects, shared project features, and an estimation of the impacts 
of existing projects. The methodology is most effective when 
single-project assessments are accomplished using quantitative 
models. However, it is possible to assess cumulative impact using 
this methodology when less detailed or only qualitative information 
is available. To demonstrate the use of this methodology, a hypo- 
thetical example was developed for the effects of several small 
developments in a watershed that contained salmon spawning ar- 
eas. 10 refs., 5 figs., 3 tabs. 


13027 (CONF-8906263—1) Application of optimized water 
quality mitigation to hydropower deve In the Ohio 
River Basin. Railsback, S.F.; Sale, MJ. Oak Ridge National Lab., 
TN (USA). [1989]. 10p. Sponsored by U.S. DOE Management & 
Administration. DOE Contract AC05-840R21400. From Interna- 
tional symposium on water resources systems application; 
Winnipeg (Canada); 12-15 Jun 1989. Order Number DE90004240. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

An optimization model was used to determine spill flow require- 
ments for 16 proposed hydropower projects at existing navigation 
dams in the upper Ohio River Basin. Spill flows are required to 
provide aeration sufficient to meet dissolved oxygen criteria in this 
system where effects of individual projects are interactive and cu- 
mulative. The optimization model maximizes total power generation 
of the projects while meeting the dissolved oxygen criteria during 
critical design conditions. Although some fisheries agencies dis- 
puted the uses of modeling to determine spill flow requirements, 
the modeling technique was accepted by the hydropower licensing 
commission and the results were included in the operating licenses 
for the 16 projects. 6 refs. 
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13028 (DOE/BP/13381-—4) Idaho habitat evaluation for off- 
site mitigation record: Annual report, 1987. Petrosky, C.E. 
(idaho Dept. of Fish and Game, Boise, ID (USA) ); Holubetz, T.B.; 
Everson, L.B. idaho Dept. of Fish and Game, Boise, ID (USA); US- 
DOE Bonneville Power Administration, Portland, OR (USA). Div. of 
Fish and Wildlife. Apr 1988. 262p. Sponsored by U.S. DOE Man- 
agement & Administration. DOE Contract AIl79-84BP13381. Order 
Number DE90004330. Available from NTIS, PC A12/MF A01 - 
OSTI; GPO Dep. 

The Idaho Department of Fish and Game has been monitoring 
and evaluating existing and proposed habitat improvement projects 
for steelhead (Salmo gairdneri) and chinook salmon (Oncorhynchus 
tshawytscha) in the Clearwater and Saimon River drainages over 
the last four years. Projects included in the evaluation are funded 
by, or proposed for funding by, the Bonneville Power Administra- 
tion (BPA) under the Northwest Power Planning Act as off-site 
mitigation for downstream hydropower development on the Snake 
and Columbia rivers. A mitigation record is being developed to use 
increased smolt production at full seeding as the best measure of 
benefit from a habitat enhancement project. Determination of full 
benefit from a project depends on presence of adequate numbers 
of fish to document actual increases in fish production. The 
depressed nature of upriver anadromous stocks have precluded at- 
tainment of full benefit of any habitat project in Idaho. Partial 
benefit will be credited to the mitigation record in the interim period 
of run restoration. According to the BPA Work Plan, project imple- 
mentors have the primary responsibility for measuring physical 
habitat and estimating habitat change. To date, Idaho habitat pro- 
jects have been implemented primarily by the US Forest Service 
(USFS). The Shoshone-Bannock Tribes (SBT) have sponsored 
three projects (Bear Valley Mine, Yankee Fork, and the proposed 
East Fork Salmon River projects). IDFG implemented two barrier- 
removal projects (Johnson Creek and Boulder Creek) that the 
USFS was unable to sponsor at that time. The role of IDFG in 
physical habitat monitoring is primarily to link habitat quality and 
habitat change to changes in actual, or potential, fish production. 
Individual papers were processed separately for the data base. 
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13029 (AD-A-212924/5/XAB) Repair, evaluation, mainte- 
nance, and rehabilitation research program. Hydroelectric 
generator and generator-motor insulation tests. Final report. 
Bruck, R.H.; McCormack, R. Illinois Inst. of Tech., Chicago, IL 
(USA). Sep 1989. 70p. Available from NTIS, PC AO4/MF A01. 

This report is a general treatise on insulation testing for Corps of 
Engineers hydroelectric generators and generator motors. Included 
are descriptions of the basis for generator ratings, the effect of op- 
erating and service conditions, types of insulation systems, and a 
complete description of visual inspections and electrical tests. Tests 
covered are the routine and special tests accepted by the industry 
for insulation systems for the generator stator, rotor, and stator 
core. A discussion and recommended criteria for rewinding genera- 
tors are included along with detailed guidance on criteria for 
generator uprating. The field offices with responsibility for hy- 
dropower were surveyed about current routine generator-insulation 
testing. Present practices by the Districts and Divisions are sum- 
marized. A recommended routine inspection and test program is 
included. Also included is a summary of the Corps of Engineers 
experience with thermosetting insulation. Experience from the early 
1950’s with Westinghouse polyester insulation to the present with 
epoxy impregnated insulation is included. 
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13030 (IE-MOEI-84/0103) Solar energy in Israel. Groues, 
D.; Segal, |. Ministry of Energy and Infrastructure, Jerusalem 
(israel). Jun 1984. 98p. Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

Some of the more recent developments in the research and 
utilization of solar energy in Israel are summarized in 13 subject- 
related sections. Solar water heating is widely used, and 
development of collectors continues, including flat and concentrat- 
ing types. Passive heating and cooling methods for buildings are 
being tested and related hardware developments have been made 
in air conditioning and power generation from low-temperature 
sources. In agriculture there is active research in greenhouse heat- 
ing, product drying and energy storage, of which the first two are 
already cost- effective. Solar ponds show promise for large-scale 
production of low-grade heat for heating, cooling and, perhaps 
power production. Studies of photovoltaic and photochemical pro- 
cesses are in progress, and some bioconversion processes - 
biogas, direct combustion and algae cultivation - are approaching 
commercial viability. (MR) 


13031 (MOEI-RD-55-88) Investigation of the distribution of 
solar energy in Israel: establishment of a station network and 
creation of a data base for insolation and related meteorologi- 
cal measurements. Part | - the Negev. First year final report. 
Faiman, D.; Mannes, A; Feuermann, D.; Ibbetson, P.; Zemel, A.; 
Zangvil, A. Ministry of Energy and Infrastructure, Jerusalem (Is- 
rael). Research and Development Div.; Ben-Gurion Univ. of the 
Negev, Sde Boger (israel). J. Blaustein Inst. for Desert Research. 
Nov 1988. 15p. (In Hebrew). (ASCU-88/15-HR). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

All six of the stations originally scheduled for completion during 
the first year (Arad, Beer Sheva, Eilat, Sede Boger, Sedom and 
Yotvatah) are now, according to the Israeli Meteorological Service 
(IMS), fully instrumented and recording data. The multipyranometer 
instrument has been built, checked out and is currently accumulat- 
ing data. The instrument was designed by ASCU to enable beam 
and diffuse components of the radiation to be measured in a man- 
ner that does not require daily attention. Preliminary, clear day, 
results are found to compare favorably with measurements ob- 
tained from the conventional, tracking, instrumentation. Work is 
currently in progress to study the degree of agreement between 
the multipyranometer and standard instrumentation under cloudy 
weather conditions. (Author) 5 tabs., 6 refs. 
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13032 (MOEI-RD—06-89) Data reliability at the Ben Gurion 
Solar Electricity Technologies Test Site. Final report. Faiman, 
D.; Feuermann, D.; Ibbetson, P.; Zemel, A. Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Research and Development Div.; 
Ben-Gurion Univ. of the Negev, Sde Boger (israel). J. Blaustein 
Inst. for Desert Research. Feb 1989. 63p. (In English and Hebrew). 
(BGUN-ASCU-889-03). Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

Report in English, summary in Hebrew. Included as appendices 
are: "Reliability of data at the Ben-Gurion Solar Test Site at Sede 
Boger. First interim report’, Faiman D., Feuermann, D., Ibbetson, 
P., Reddy, T.A. and Zemel, A., Ben-Gurion Univ. of the Negev, 
J.Biaustein inst. for Desert Research, Applied Solar Calculations 
Unit, Sede Boger, 3 p. (25 February 1988) and "Reliability of data 
at the Ben-Gurion Solar Test Site at Sede Boger. Second interim 
report’, Faiman, D., Feuermann, D., Ibbetson, P. and Zemel, A., 
Ben-Gurion Univ. of the Negev, J.Biaustein Inst. for Desert Re- 
search, Applied Solar Calculations Unit, Sede Boger, 23 p. (22 
August 1988). 

Instruments at the meteorological station are calibrated and well 
maintained by staff. Ten-minute averages are currently being 
stored with adequate accuracy. The Paz system tracks accurately 
and insolation measured on its various surfaces are now accurate 
enough to be useful. Most, but not all, of the voltages and currents 
being monitored are within industrial standards of accuracy. The 
data acquisition system is found to be a major source of inaccu- 
racy owing to the need to pass all signals through transducers. 
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This finding places a serious question mark against many mea- 
surements made before June 1988. (author) 4 tabs., 3 refs. 


13033 (MOEI-RD-41-88) Reliability of data at the Ben- 
Gurion Solar Test Site at Sede Boger. Interim report no. 2. 
Faiman, D.; Feuermann, D.; Ibbetson, P.; Zemel, A. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Research and Devel- 
opment Div.; Ben-Gurion Univ. of the Negev, Sde Boger (israel). J. 
Blaustein Inst. for Desert Research. Aug 1988. 26p. (In English 
and Hebrew). (BGUN-ASCU-88-24). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Report in English, summary in Hebrew. 

Direct beam and global insolation are being monitored in a satis- 
factory manner. Instruments are well maintained, their calibration is 
good and the data acquisition system appears to be performing 10- 
minute averages in a_ satisfactory manner. Global insolation 
measurements made on non-horizontal surfaces are of more ques- 
tionable accuracy. inaccuracies were found in the measurements 
of ambient air temperature and the rear surface temperature of the 
Paz PV modules. Software available at the site’s computer system 
allows less than optimal control over the data-logger. (author) 


13034 | solar radiation data base at SERI [Solar En- 
ergy Research Institute]. Riordan, C. (Solar Energy Research 
Institute, Golden, CO (USA)); Myers, D.; Rymes, M.; Hulstrom, R.; 
Marion, W.; Jennings, C.; Whitaker, C. Solar Energy (USA), 42(1): 
67-79 (1989). DOE Contract AC02-83CH10093. 

This article describes the results to date of a cooperative project 
among the Solar Energy Research Institute (SERI), the Electric 
Power Research Institute, the Florida Solar Energy Center (FSEC), 
and the Pacific Gas and Electric Company (PG&E) to build a spec- 
tral solar radiation data base. The objective is to build a data base 
representing a range of air masses and atmospheric conditions (or 
climates) that is applicable to different photovoltaic (PV) collector 
types and is accessible by the PV and general scientific commu- 
nity. Approximately 1 300 spectra and concurrent broadband solar 
radiation and meteorological data have been collected at FSEC and 
PG&E and archived at SERI in the data base as of October 1987. 
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13035 (SERVSP-220-3461) Photovoltaics: Entering the 
1990s. Solar Energy Research Inst., Golden, CO (USA). Nov 1989. 
42p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC02-83CH10093. Order Number DE89009509. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report covers historical, current, and future aspects of pho- 
tovoltaics. It considers economic issues and growth of the product 
industry. (JEF) 
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Refer also to citation(s) 13034, 13063, 13571, 14220, 14236, 
14386, 14424 


13036 (DOE/ER/13242-5) Magnetic resonance studies of 
photosynthetic reaction centers and porphyrins: Progress 
report, June 1, 1988—January 6, 1989. Van Willigen, H. Massa- 
chusetts Univ., Boston, MA (USA). Jan 1989. 6p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-84ER13242. Or- 
der Number DE90005423. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

In our studies, the kinetics and mechanism of photooxidation of 
porphyrins is investigated by monitoring the Electron Spin Reso- 
nance (ESR) signals of the paramagnetic species involved in the 
reaction. Magnetic resonance methods employed include conven- 
tional (cw) ESR, time-resolved cw ESR, and Fourier Transform 
(FT) ESR. The methods make it possible to measure the kinetics 
of formation and decay of photogenerated triplet and doublet free 





radicals and to get a direct insight into the role spin state selectivity 
plays in the electron transfer process. 


13037 (EPRI-GS—6696) Photovoltaic system performance 
assessment for 1988: Final report. Rosenthal, A.L. (Southwest 
Technology Development Inst., Las Cruces, NM (USA)). Electric 
Power Research Inst., Palo Alto, CA (USA); Southwest Technology 
Development Inst., Las Cruces, NM (USA). c Jan 1990. 154p. 
Sponsored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

The Southwest Region Experiment Station staff analyzed the 
performance, operation, and maintenance of five flat-plate photo- 
voltaic plants for the calendar year 1988. These plants are: city of 
Austin's single-axis tracking system in Austin, Texas; the ARCO 
Solar, Inc., two-axis tracking system near Hesperia, California; 
Sacramento Municipal Utility Districts (SMUD) PV1 and PV2 
single-axis tracking systems in Sacramento County, California; 
Florida Power Corporation's Solar Progress fixed-tilt amorphous sil- 
icon PV array in Orlando, Florida; and Detroit Edison's fixed-tilt 
amorphous silicon system in Rochester, Michigan. The perfor- 
mance of each system was determined from hourly data recorded 
by the data acquisition system at each site. This means that the 
system performance presented in this report is dependent on the 
availability and accuracy of the data acquisition system. System 
operators provided operation, maintenance, and repair data. These 
activities were categorized and unscheduled operation and mainte- 
nance costs were determined. When possible, the performance 
and reliability of these systems are compared with prior years’ per- 
formance to provide a long-term perspective on the operation of 
PV systems. 17 refs., 100 figs., 117 tabs. 


13038 (ETDE-mf-0740191) Programme energy research 
and energy technology. Status report 1987. Photovoltaics. 
Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Projek- 
tleitung Biologie, Oekologie, Energie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). [1988]. 669p. 
(In German). Order Number DE90740191. Available from NTIS 
(US Sales Only), PC A99/MF A01. 

The status report on photovoltaics 1987 presented by the project 
management for biology, ecology, energy (PBE) of the nuclear 
research plant of Juelich by order of the Federal Ministry of Re- 
search and Technology on the occasion of the state-of-the-art 
seminar on photovoltaics 87 in Bad Honnef contains reports on 
promoted projects of the German large-scale industry, universities 
and industry-scale research institutes dealing with the following 
major topics: crystalline silicon as base material; solar cells and 
module technology on the base of crystalline silicon; surface silicon 
production; spectroradiometric investigations and calibration of so- 
lar cells; solar cells on the basis of compound semiconductors and 
thin-film technology; amorphous silicon solar cells; additive sub- 
stances; system technology and demonstration projects; profitability 
studies. (ORV). 


13039 (ETDE-mf-0744427) Laser-induced optoacoustic 
spectroscopy of photosynthetic, primary processes. Schriften- 
reihe des Max-Planck-instituts fuer Strahlenchemie. Nitsch, C. 
Max-Planck-institut fuer Strahlenchemie, Muelheim an _ der 
Ruhr (Germany, F.R.); Duesseldorf Univ. (Germany, F.R.). 
Mathematisch-Naturwissenschaftliche Fakultaet. 1988. 160p. (in 
German). Order Number DE90744427. Available from NTIS (US 
Sales Only), PC AO8/MF A01. 

The laser-induced optoacoustic spectroscopy (LIOAS) can give 
information on the energy accumulation connected with primary 
processes as well as on an estimation of Em° values for the 
primary components which, up to now, were unknown or controver- 
sial. This study examines in-vivo and in-vitro tests of the 
water-oxidizing photosynthesis at isolated PS | and PS Il prepara- 
tions and at intact cells of the cyanobacterium synechococcus sp., 
and the non water-oxidizing photosynthesis at intact cells of the 
purple bacterium R. (rubium). The heat production (submicrosec- 
ond range) is experimentally determined, is calibrated internally by 
closing of the photosynthetic reaction centres, externally by using 
inorganic reference materials. From the LIOAS data, relative energy 
accumulation (related to excitation in the adsorption maximum) is 
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determined by means of the proceeding primary processes, quan- 
tum yields of the triplet formation and the energy transmission, and 
Em° standard potential values are estimated. (RB). 


13040 (IE-TAU-EDMER-87/0101) Surface and interface ef- 
fects on photovoltaic solar cells efficiency. Progress report tor 
Jan-Jun 1987. Shapira, Y. Tel Aviv Univ. (israel). Dept. of Electron 
Devices, Materials and Electromagnetic Radiation. Jul 1987. 30p. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

In order to devise means of improving the performance of 
semiconductor-metal interfaces used in solar energy conversion, 
the microscopic phenomena taking place at such interfaces were 
studied. Nondestructive polar angle-dependent X-ray photoemis- 
sion was used to study atom distribution profiles of Au/GaAs 
interfaces formed at room temperature. The results confirm 
substrate disruption, the release of Ga and As atoms into the over- 
layer, and the presence of significant amounts of Ga and As atoms 
segregated near the surface. A model was developed, on which 
was based an analysis at high Au coverages, which determined 
the number of segregated Ga and As atoms. The analysis showed 
that the distribution of these atoms decreases exponentially into 
the Au film and that it diminishes with increasing Au thickness. The 
solid solubility of the film was found to be 0.2 +- 0.1 atomic percent 
for both Ga and As. The heterogeneous profile indicates that the 
Au/GaAs reaction at the buried interface is very limited and that 
the intermixing in the overlayer is dictated primarily by solubilities. 
Comparison of the results with those of Au film formation on InSb 
indicate significant differences in the surface disruption, which is 
determined by the cation-anion bond strength. Semiconductor atom 
solid solubilities in Au dominate the segregation patterns in each 
system. A thermodynamics-based model of the overlayer structure 
is presented, which shows good quantitative agreement with the 
observed profiles. (MR) 16 graphs, 22 refs. 


13041 (IE-TAU-EDMER-87/0102) Surface and interface ef- 
fects on photovoltaic solar cells efficiency. Research progress 
report for the first year, 1986. Shapira, Y. Tel Aviv Univ. (israel). 
Dept. of Electron Devices, Materials and Electromagnetic Radiation. 
[1987]. 7ip. Available from COST! P.O.B 20125, TEL-AVIV 61201. 
The interfaces between Ill-V compound semiconductors and ox- 
ides and metals were studied, to improve the performance of solar 
cells based on these materials. Two approaches to semiconductor 
passivation were studied. In the case of heat treatment, study by 
high resolution Auger electron spectroscopy revealed the structure 
of heat treatment films, and indicated that annealing at higher tem- 
peratures increases O penetration and increases the width of the 
In-In oxide and Sb-Sb oxide interfaces. There was also a marked 
increase in oxide trap and fast interface state densities. These de- 
pendencies on annealing temperatures ease the control of junction 
electrical properties. In the case of passivation by vacuum deposi- 
tion of SiO, on oxide layers, high resolution Auger spectroscopy 
showed that the interfacial reaction was limited to a thin layer, 
about 10 nm thick. This passivation technique was shown to have 
great potential for IIl-V semiconductor based cells. A linear relation- 
ship was established between the interface width of plasma- and 
wet-anodized InSb (111) and the oxide thickness in the range 15- 
180 nm, and a simple etching technique was used to establish that 
the effect was inherent in the oxidation process and was not a 
result of the sputtering process. The results support the thermody- 
namic model of anodization, indicating that interface formation is 
the last step of the oxide growth process. Studies of Au film forma- 
tion on GaAs and InSb indicated that this technique is a powerful 
tool for atom profiling, since differences in solid solubility lead to 
different segregation patterns. (MR) 1 fig., 34 graphs, 81 refs. 


13042 (MOEI-RD-03-89) 20 kW reforming/methanation in 
the solar furnace. Levy, M.; Levitan, R.; Rubin, R.; Rosin, H. Min- 
istry of Energy and Infrastructure, Jerusalem (israel). Research and 
Development Div.; Weizmann Inst. of Science, Rehovot (Israel). 
Energy Research Center. Jan 1989. 81p. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Final technical report. 

Tubular catalytic reactors were tested in a vertical receiver in the 
Schaeffer Solar Furnace. The reactors were used for heating CO2 
and for the endothermal reforming reaction. 3.8 kW were absorbed 
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by the CO2. The maximum energy absorbed by the reforming reac- 
tion was 6.9 kW, with methane conversion of 38%. Conversion of 
84% was obtained with low reactant flow rates. The heat transfer 
correlation for the reactors was calculated from the experimental 
data. Reformer operating conditions in which the product gas can 
be fed directly to a methanator, were found. The complete report is 
hereby submitted. (author) 4 figs., 18 tabs., 4 refs. 


13043 (MOEI-RD-11-87) Solar chemical heat pipe. 20 kW 
retorming/methanation loop for storage and of solar 
energy supplied by the WIS solar furnace. Final technical re- 
port for 1 Mar 1987-30 Aug 1987. Levy, M.; Rosin, H.; Levitan, R. 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Research 
and Development Div.; Weizmann Inst. of Science, Rehovot (Is- 
rael). Energy Research Center. Sep 1987. 25p. (In English and 
Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Text in English, abstract in Hebrew and English. 

The infrastructure has been prepared for the acceptance of the 
SANDIA-israel receiver/reformer which arrived at the Weizmann 
Inst. of Science in May 1987. All the tubing, electrical and control 
lines have been connected. A preliminary experiment for heating 
COz in the focal zone of the solar furnace has been completed, 
during which the whole reactor was heated to a uniform tempera- 
ture. The acceptance tests of all the components are continuing 
and the actual reforming experiments, in an open loop mode will 
start very soon. (author) 5 figs. 


13044 (MOEI-RD-22-87) Development of a high-efficiency 
photovoltaic cell. Scientific progress report no. 1. Eisenberg, N. 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Research 
and Development Div.; Ministry of Energy and infrastructure, 
Jerusalem (Israel). Belfer Foundation for Energy Research; 
Jerusalem Coll. of Technology (israel). Nov 1987. 3p. (in Hebrew). 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

The report describes the project achievements from September 
1, 1987 to November 30, 1987. Emphasis was placed on designing 
the system and its parts, and identifying suppliers that meet the 
very high purity requirements of Ce and Ag (99.9999%), needed 
for the development of cerium silver contacts on silicon. Silicon 
wafers were ordered from Wacker in Germany. In the laboratory, 
experiments started on developing a technique for creating very 
thin layers of silicon substrates in the <100> direction via chemi- 
cal etching. Experiments were conducted with different solutions, 
and the surface quality was analyzed. Conclusions were that for 
etching of tens of microns in the <100> direction one must use 
basic solutions in order to maintain dimensional integrity, but the 
finish must be done with an acid solution, in a fast process that 
produces a good surface without damaging the edges. (EHN) 


13045 (MOEI-RD-28-88) Combined (photo)calorimetric and 
(photo)electrical investigation of energy conversion losses in 
photovoltaic solar cells. Annual report. Cahen, D. Weizmann 
Inst. of Science, Rehovoth (Israel); Ministry of Energy and Infra- 
structure, Jerusalem (Israel). Research and Development Div. Jun 
1988. 47p. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Report in English with Hebrew abstract. 

Using modulation photocalorimetry employing mainly acoustic 
detection, we analyze which processes are involved in energy dis- 
sipation in solar cells, measuring the heat fluxes between cell and 
environment. We analyze our data in terms of fundamental elec- 
tronic and optical processes. Our data can be understood only if 
we take into account the occurrence of local cooling, near the junc- 
tion (active part) of the solar cell. Incorporating this effect into a 
comprehensive model, we show that data on various types of Si 
cells, as well as on thin film (CulnSe2-based) ones, are consistent 
with this model and allow quantitative separation of energy conver- 
sion losses, in terms of 4 or 5 different basic loss mechanisms. 
The model has been tested successfully in independent measure- 
ments. We have tested successfully a method of double 
modulation to obtain directly relative internal conversion efficiencies 
of solar cells. This method can be used for quality control. (author). 
3 tabs., 6 figs. 


13046 (MOEI-RD-37-88) Development of high-efficiency 
photo-voltaic cell. interim scientific report no. 2. Eisenberg, N. 
Ministry of Energy and infrastructure, Jerusalem (Israel). Research 
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and Development Div.; Ministry of Energy and Infrastructure, 
Jerusalem (israel). Belfer Foundation for Energy Research. Jun 
1988. 8p. (In Hebrew). Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

The aim is to develop a photovoltaic cell with an efficiency ex- 
ceeding 20%. Among the apparatus which has been installed is a 
water purifier and a second-hand diffusion furnace, for which many 
parts had to be made in the laboratory workshops. Epitaxial silicon 
wafers were received late in the reporting period, as were the high- 
purity silver (99.9999), cerium and Teflon. Experiments were 
performed towards developing chemical etching techniques for pro- 
ducing thin wafers of silica, but the resulting techniques were 
suitable only for polishing wafers. Acid etching solutions were haz- 
ardous and basic solutions worked too slowly and induced pitting. 
The use of NaOH solution for wafer cleaning was not hazardous. A 
single high-purity cleaning material was used and use of a slow 
feed rate prevented damage by small programming defects. If nec- 
essary, a 15:1:1 mixture of HNO3, HF and HAc was used for a 
final clean-up etch. Silver contacts on silicon wafers were sub- 
jected to a standard tape test, a boiling water test, a solder test 
and a pull test. The contacts were shown to be satisfactory, but 
examination of their resistance to high temperatures and of the ef- 
fects of ion bombardment on the surface features and on the 
electrical resistance is recommended. (MR) 4 figs. 


13047 (MOEI-RD-42-88) Soler chemical heat pipe. 1. 20 
kW reforming/methanator in the solar furnace. 2. 1 MW high 
temperature ceramic receiver in the solar tower. Interim tech- 
nical report for 1 April 1988-30 July 1988. Levy, M.; Epstein, M. 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Research 
and Development Div.; Weizmann Inst. of Science, Rehovot (Is- 
rael). Energy Research Center. Aug 1988. 3ip. (in Hebrew and 
English). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

1. Reforming experiments were carried out in a volumetric 
receiver where the catalyst is directly illuminated with the concen- 
trated solar beam. A new receiver with a vertical reactor tube was 
operated in the solar furnace. The U-shaped reactor tube was one 
inch in diameter and 115 cm long. It absorbed 6 kW in the reaction 
and sensible heat. 2. The ceramic receiver was assembled. The 
capability to hold pressure was tested. Preliminary test with the he- 
liostat field was initiated. (author) 15 figs., 1 tab. 


13048 (MOEI-RD-56-88) Development of a photo-voltaic 
cell with a 20% (minimum) efficiency for a concentration 
system working at higher than ambient temperature. Final sci- 
entific report - first year. Eisenberg, N. Jerusalem Coll. of 
Technology (israel). Nov 1988. 21p. (In Hebrew and English). 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

A 5 page appendix in English comprises: "High Voc, 1300 ohm 
cm 10 - 20 micrometer thick, single crystal silicon membrane, BCA © 
cells” by Mandelkorn, J.; Eisenberg, N.; Broder, J. 

The objective of the 2 year research program is to develop a PV 
cell, based on high resistivity silicon, with an efficiency higher than 
20% under concentrated sunlight working conditions. During the 
first year we have successfully fabricated the proposed basic struc- 
ture and the Ce-Ag contacts, and measurements of these 
structures were made. The results show that the silicon membrane 
BCA cell (the proposed structure) has higher values of Voc than 
conventional high concentration silicon cells and has therefore 
lower power temperature coefficients, yielding higher operating effi- 
ciencies at high temperature. When completed as described in our 
proposal the cell, based on these measurements, will have a 100 
AM1 efficiency reaching or exceeding 25%. (author) 7 tabs., 4 figs., 
4 refs. 


13049 (N-90-10140, pp. 57-68) Power from space for use 
on earth: An emerging global option. Glaser, P.E. National Aero- 
nautics and Space Administration, Hampton, VA (USA). Langley 
Research Center. Jul 1989. (NASA-CP-3037;L—16590;NAS— 
1.55:3037;CONF-8902153—: 2. beamed space-power workshop, 
Hampton, VA (USA), 28 Feb - 2 mar 1989). In Second beamed 
space-power workshop. Available from NTIS, PC A19/MF A01. 
The concept of the Earth as a closed ecological system is ad- 
dressed from the point of view of the availability and use of energy 
from space and its potential influence on the economies of both de- 
veloped and developing countries. The results of past studies of the 
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solar power satellite (SPS) are reviewed, and the current interna- 
tional activities exploring various aspects of an SPS are mentioned. 
The functions of an SPS, including collection of solar energy in or- 
bit, conversion to an intermediate form of energy, transmission of 
energy from orbit to Earth, and conversion to useful energy in the 
most appropriate form are discussed. Directions for future develop- 
ments are addressed including a suggested planning framework. 
Salient aspects of SPS technologies are presented, and the poten- 
tial benefits of the uses of lunar materials for the SPS construction 
are outlined. Scenarios within the context of international participa- 
tion in a global SPS system are presented. The conclusion is 
drawn that an SPS system is one of the few promising, globally 
applicable power generation options that has the potential to meet 
energy demands in the 21st Century and to achieve the inevitable 
transition to inexhaustible and renewable energy sources. 


12650 (NEDOJ-P-—8821) Study on the measures to promote 
the use of photovoltaic power generating system overseas. 
New Energy Development Organization, Tokyo (Japan). Mar 1989. 
167p. (in Japanese). Order Number DE90742056. Available from 
NTIS (US Sales Only), PC AO&/MF A01. 

In order to understand the state of the utilizing photovoltaic 
power generating system, the present situation to promote its de- 
velopment, the actual status of the assistance for developing 
countries by each country or by each international organization, re- 
search was done for USA, principal western countries, UN and EC. 
First, development conditions of the solar cell utilizing technique 
were classified by each country at the standpoint of developing 
and promoting systems. Second, the projects and policies in each 
country or international organization were arranged to promote re- 
search, development and introduction. Next, the present situation 
of the photovoltaic power generation projects by civilian parties and 
the problems to assist the projects by each country were arranged. 
While, the present sutuation of the photovoltaic power generation 
projects assisted by the governments and international organiza- 
tions were classified by each country and each international 
organizations. Finally, in view of importance in the photovoltaic 


power generation project, it was concluded that not only developed 
country governments and international organizations but also pri- 
vate enterprises in developed countries were required to expand 
the understanding about the photovoltaic power generation system. 
25 figs., 45 tabs. 


13051 (PB—90-114562/XAB) Energy transfer and photo- 
cixemistry in biomimetic solar conversion. Final , August 
1983-July 1989. Boxer, S.G. Stanford Univ., CA (USA). Dept. of 
Chemistry. Sep 1989. 13p. Available from NTIS, PC A03/MF A01. 

See also PB-89-142590. 

The research program developed methods for studying electron- 
transfer reactions and electron transfer in biomimetic solar-energy 
systems. Over the course of the project, results were obtained in 
several areas. The distance and orientation dependence of energy 
transfer were measured quantitatively in a completely defined 
three-dimensional array of chromophores. Synthetic methods were 
developed for covalently modifying DNA bases with electron 
donors and acceptors. Electric-field effects were measured on the 
absorption and emission of photosynthetic systems. This led to the 
development of a general method for modulating electron-transfer 
reactions in electric fields. Applications of this method to transition- 
metal complexes were developed for the first time. 


13052 (SAND-89-7033) Research relating to crystalline 
sllicon-film on a foreign substrate. Halil, R.B. (Astrosystems, 
Inc., Newark, DE (USA). Astropower Div.); Domian, F.A.; Feyock, 
B.W.; Ford, D.H.; Kendall, C.L.; Rand, J.A.; Rock, M.L.; Ruffins, 
T.R.; Barnett, A.M. Sandia National Labs., Albuquerque, NM 
(USA); Astrosystems, Inc., Newark, DE (USA). Astropower Div. 
Dec 1989. 29p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract AC04-76DP00789. Contract 33-5518. 
Order Number DE90005720. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

The Silicon-Film process is based on thin, optically confined 
polycrystalline silicon on a foreign substrate. The primary feature of 
this approach is that the high efficiency and stability of silicon can 
be preserved while using an inexpensive growth process. Solar cell 
efficiencies in excess of 19% are expected as a consequence of 


employing thin (20-40-micron) active silicon layers and optical con- 
finement. The potential of this process to be cost-effective has 
been assessed, and a solar cell cost of $1.26/watt for the initial 
product and $0.74/watt for the advanced process is indicated. The 
maturity of the approach recently was demonstrated by the attain- 
ment of a 78cm* commercial size solar cell, with an 8.5% 
conversion efficiency. The Silicon-Film process on a laboratory- 
scale 1.0-cm? solar cell achieved a conversion efficiency of 15.7%. 
17 refs., 15 figs. 


13053 (SERV/PR-215-2981) Resource Assessment Project: 
User needs survey results. Hulstrom, R.L. Solar Energy Re- 
search Inst., Golden, CO (USA). Nov 1989. 26p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC02-83CH10093. Order Number DE89009502. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This document presents the results of an extensive survey con- 
ducted by the Solar Energy Research institute’s (SERI) Resource 
Assessment and Instrumentation Branch. This survey addressed 
the needs for solar radiation data, models, algorithms, forecasts, 
and instrumentation, according to the various solar energy conver- 
sion technologies (photovoltaics, solar thermal, passive heating/ 
cooling/daylighting, active solar heating/cooling (ASHC), and bic- 
mass). The survey was actually conducted during fiscal years 1984 
and 1985 as input to the establishment of a formal Department of 
Energy (DOE) Resource Assessment Program. The survey 
included only solar radiation, as opposed to wind and other renew- 
able resources. SERI is responsible for the solar radiation portion 
of the DOE Resource Assessment Program. The survey was con- 
ducted by sending a questionnaire to 135 individuals at DOE, the 
Department of Agriculture, industry, and various national laborato- 
ries, universities, and utilities, to represent a cross section of the 
previously named solar energy conversion technologies. The re- 
sults of the survey were analyzed and summarized. The exact 
needs for solar radiation data, models, algorithms, forecasts, and 
instrumentation will surely change with time. Therefore, the SERI 
Resource Assessment and Instrumentation Branch will update the 
list continually. 


13054 (SERV/STR-211-3574) High-efficiency copper ternary 
thin film solar cells: Annual subcontract report, March 1, 
1987—Aprii 30, 1989. Kapur, V.K. (international Solar Electric 
Technology, Inglewood, CA (USA)); Basol, B.M.; Kullberg, R.C. So- 
lar Energy Research Inst., Golden, CO (USA); International Solar 
Electric Technology, Inglewood, CA (USA). Sep 1989. 44p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-83CH10093. Order Number DE89009470. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report describes a project to develop a high efficiency thin 
film CulnSe2 solar cell using a low-cost process. The two-stage 
process involves depositing the metallic elements of Cu and In on 
a substrate in the form of stacked layers, and then selenizing this 
stacked metallic film in an atmosphere containing Se. Early 
research concentrated on the electrodeposition technique for de- 
positing the Cu and In films on Mo-coated glass substrates. This 
resulted in small-area cells with around 10% efficiency, indicating 
that the technique could yield CulnSe. films with good electrical 
and optical properties. The program then involved scaling up the 
electrodeposition/selenization technique; fixtures for large-area plat- 
ing were designed and built, but poor adhesion of the CulnSe2 
films to the Mo-coated substrates and the stoichiometric non- 
uniformities encountered in the large-area films hindered the 
efficiency of the devices. The latter part of the program explored a 
new approach to the two-stage process. An evaporatior/ 
selenization approach, where the elemental layers were evapo- 
rated onto the Mo-coated substrates for selenization. Solar cells 
have been produced with efficiencies approaching 11% using E- 
beam evaporated/selenized CulnSez films. 9 refs., 14 figs., 2 tabs. 


13055 (SERVSTR-211-3581) Research on high-efficiency, 
multi-gap, multi-junction amorphous silicon-based alloy thin- 
film solar cells: Annual subcontract report, March 1, 
1988—February 28, 1989. Guha, S. Energy Conversion Devices, 
Inc., Troy, MI (USA). Oct 1989. 98p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract AC02-83CH10093. 
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Contract ZB-7-06003-4. Order Number DE89009492. Available 
from NTIS, PC AOS/MF A01 - OSTI. 

This research program is directed toward the advancement of 
understanding of amorphous silicon-based alloys and their use in 
small area multi-junction solar cells. The principal objectives of the 
program are: (i) to develop a broad scientific base for the chemi- 
cal, structural, optical and electronic properties of amorphous 
silicon-based alloys; (ii) to determine the optimum properties of 
these alloy materials as they relate to high efficiency cells; (iii) to 
determine the optimum device configuration for multi-junction cells; 
and (iv) to demonstrate by the end of February, 1990 the proof-of- 
concept multi-junction amorphous silicon alloy-based solar cells 
having an efficiency of 16% under standard global AM1.5 solar in- 
solation conditions and having an area of at least 1 cm?*. 23 refs., 
49 figs., 10 tabs. 


13056 (SERI/STR-211-3609) Research on amorphous sili- 
con based thin film photovoltaic devices: Task B, Research on 
stable high-efficiency, large area amorphous silicon based 
submodules: Annual subcontract report, March 16, 1988— 
March 15, 1989. Delahoy, A.E. (Chronar Corp., Princeton, NJ 
(USA)); Ellis, F.B. Jr.; Kampas, F.J.; Tonon, T.; Weakliem, H.A. So- 
lar Energy Research Inst., Golden, CO (USA). Dec 1989. 53p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract ACO02-83CH10093. Order Number DE89009515. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

This report describes a project to develop amorphous silicon p-i- 
n/p-i-n tandem junction photovoltaic submodules with an 
aperture-area efficiency of at least 9%. A second objective was to 
demonstrate 8%-efficient tandem submodules that degrade by no 
more than 5% under standard light-soaking conditions. Improved 
deposition conditions were established for tandem cells; the result- 
ing efficiencies were nearly as high as those for single-junction 
cells. An amorphous silicon tandem cell (1 ft?) was fabricated with 
an aperture-area efficiency of 7.2%. Also, good outdoor stability 
was observed for a glass-encapsulated tandem submodule. Also 
produced (by magnetron sputtering) were high-quality doped zinc- 
oxide films (5 ohms/square). 12 refs., 30 figs., 10 tabs. 


13057 Transcription of storage protein genes in cultured 
Brassicanapus embryos in response to exogenous abscisic 
acid. DeLisle, A.J. (Indiana Univ., Bloomington (USA)); Crouch, 
M.L. pp. 239 of Molecular biology of seed storage proteins and 
lectins. Shannon, L.M.; Chrispeeis, M.J. (eds.) American Society of 
Plant Physiologists, Rockville, MD (US) (Jan 1986). (CONF- 
8601154—: 9. annual symposium in plant physiology: molecular 
biology of seed storage proteins and lectins, Riverside, CA (USA), 
9-11 Jan 1986). 

Two major seed storage proteins, cruciferin and napin, accumu- 
late during embryogeny in Brassica napus. We are determining 
whether the levels of storage protein mRNAs in cultured embryos 
are controlled at the transcriptional level in response to ABA. The 
nuciei were isolated from the embryos and incubated in a tran- 
scription mix with °*P-GTP, and the incorporation into specific 
RNAs was determined by DNA excess filter hybridization. The 
transcription rate of cruciferin increased about 2-fold, and the tran- 
scription rate of napin increased about 3- to 4-fold in ABA-treated 
embryos compared to embryos cultured on basal medium. This in- 
crease in transcription rate is consistent with the increases in RNA 
levels which are seen in parallel experiments. In the same experi- 
ments, the transcription rates of actin and the rRNA genes were 
unaffected by ABA. In reinduction experiments, embryos which 
were switched from basal medium to medium containing ABA at 12 
or 24 h showed an increase in transcription rate of the seed stor- 
age protein genes to the same level as those which were cultured 
on ABA at time 0. 


13058 Alkaline lipase of glyoxysomes is a glycoprotein. 
Gonzalez, E. (Univ. of California, Los Angeles (USA)). pp. 239 of 
Molecular biology of seed storage proteins and lectins. Shannon, 
L.M.; Chrispeels, M.J. (eds.) American Society of Plant Physiolo- 
gists, Rockville, MD (US) (Jan 1986). (CONF-8601154—: 9. annual 
symposium in plant physiology: molecular biology of seed storage 
proteins and lectins, Riverside, CA (USA), 9-11 Jan 1986). 
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In castor bean endosperm, the glyoxysomal alkaline lipase is an 
intrinsic membrane protein. At four days post-germination, the 
enzyme is also present in the endoplasmic reticulum where it ac- 
counts for approximately 15% of total activity. The active enzyme 
was purified by Maeshima and Beevers from isolated glyoxysomes. 
Specific antibodies to the 62 kD subunit were raised in rabbits. The 
anti-lipase has been used in preliminary experiments to determine 
the relationship between the lipase of the glyoxysomal membrane 
and the ER. Results indicate the presence of 3 cross-reacting anti- 
gens in carbonate-washed ER and glyoxysomal membranes. The 
62 kD subunit, found predominantly in glyoxysomes, was eluted 
form Con-A Sepharose by 0.5 M a-methyiglucoside. An 86kD form 
present in 2-d ER (but not in 4-d ER) and glyoxysomes did not 
bind Con-A Sepharose. This form appears to be an unglycosylated 
precursor or the 62 kD subunit. A 67 kD form was the only species 
seen in 4-d ER. In a time course experiment, the 67 kD form ap- 
peared on the glyoxysomal membrane. 


13059 Energy transfer and electron transter in porphyrins 
and chlorophylls in systems possessing a degree of ordering. 
Gonen, O. diss. 171p. Hebrew Univ., Jerusalem, Israel (Sep 1985). 
(In Hebrew and English). Available from National & Univ. Library, 
Jerusalem, Israel. 

Dissertation in Hebrew with English summary. 

Energy and electron transfer among porphyrins and chiorophylis 
were studied by means of triplet state electron paramagnetic reso- 
nance (EPR) measurements. An EPR measurement system 
capable of 100 ns time resolution was developed and used for sev- 
eral such measurements. These measurements yield information 
on the chemical identification of the system under study, on the 
electron spin dynamics and kinetics of the processes occurring in 
them, and distribution and structure information. Among the 
systems studied were: chlorophyll and porphyrin monomers, a co- 
valently linked [ZnP-O-(CH2)2-O-H2P] hybrid dimer, and a bacterial 
reaction center exhibiting in vivo electron transfers. (MR) 27 figs., 
12 tabs., 137 refs. 


13060 Emission processes of transition 3d metal elements 
in condensed phase. Kiselev, A. thesis. 191p. Hebrew Univ. of 
Jerusalem, Israel (May 1984). (In Hebrew and English). Available 
from National and Univ. Library, Jerusalem, Israel. 

English abstract only. Full dissertation in Hebrew includes an ap- 
pendix. 

The aim was to study Cr+ and Mn?* as transition metal ions 
which may be suitable for doping glass or glass ceramic materials 
for use in solar energy concentration. The spectral characteristics 
of Cr+ in a variety of glasses were studied and related to the lat- 
tice parameters. The optical efficiencies of luminescent solar 
concentrators for glass doped only with Cr is low, but its combi- 
nation with other luminescent materials could lead to practical 
applications. A similar conclusion was reached concerning the use 
of Mn** for doping phosphate and alumino-phosphate glasses. A 
further series of experiments indicated the potential usefulness as 
solar energy concentrators of glasses doped with Nd°* in addition 
to Cr or Mn**. Such glasses showed optical efficiencies 4 times 
higher than those of glasses doped with Cr+ alone. The low quan- 
tum efficiency of Cr°+-doped glasses motivated a study of Cr°+ in 
glass ceramics which had been prepared from silicate glasses with 
TiO2 and ZrO. as nucleators. The preliminary experiments demon- 
strated values 3-4 times higher than those of the best Cr+-doped 
glasses, indicating the potential importance of glass ceramics in 
this application. (RP) 9 figs., 15 tabs., 130 refs. 


13061 The impact of the semiconductor surface layer on 
the performance of the photoelectrochemical cell. Evenor, M. 
diss. 308p. Tel Aviv Univ., Israel (Jun 1986). (In Hebrew and Eng- 
lish). Available from National & Univ. Library, Jerusalem, Israel. 

Dissertation in Hebrew with English summary. 

The kinetics of elementary processes in_ illuminated 
semiconductor-aqueous electrolyte interfaces were studied through 
observations of the photoluminescence in a single-crystal CdS 
sample following an exciting laser pulse. A computer simulation 
was developed to analyze the electron and hole processes in the 
crystal. It is shown that the simulated and measured photolumines- 
cence decay curves provide a means of quantitative evaluation of 
the effect of electrolyte composition on the surface recombination 





velocity. The surface recombination velocity for a crystal immersed 
in distilled water was up to 5 x 10° cm/sec, which was increased to 
between 3 x 10* and 10’ by immersion in various electrolytes. 
Gold coating the crystal also increased the recombination velocity 
to 5 x 10* cm/sec. (MR) 15 figs., 4 tabs., 237 refs. 


13062 A rhenium(!) bipyrimidine tricarbonyl complex con- 
taining methyl viologen as the sixth ligand: NMR and 
structural results. Winslow, L.N. (Univ. of North Carolina, Char- 
lotte (USA)); Rillema, D.P.; Welch, J.H.; Singh, P. Inorganic 
Chemistry (USA), 28(8): 1596-1599 (19 Apr 1989). DOE Contract 
FG05-84ER13263. 

The structural properties of the [Re(bpm)(CO)s(MeQ)/* cation 
were investigated in solution by proton and '*C NMR. The assign- 
ments of the resonances were made by comparison to those of the 
uncoordinated ligands bpm (2,2'-bipyrimidine) and MeQ (N-methyl- 
4,4'-bipyridinium ion). Two distinct ‘°C resonances were found for 
two equivalent sites of the bipyrimidine ligand. A crystal structure 
of the PF,— salt revealed that the geometry of the cation was fa- 
cial and the reason for the two resonances was a 9° twist of the 
pyrimidine rings from planarity. The crystal structure also revealed 
a 38° twist between the py and Me-py components of the MeQ lig- 
and, a Re-N(bpm) bond distance of 2.17 A, and a Re-N(MeQ) 
bond distance of 2.21 A. 23 refs., 3 figs., 5 tabs. 


13063. The chloroplast genome exists in multimeric forms. 
Deng, Xingwang (Univ. of California, Berkeley (USA)); Wing, R.A.; 
Gruissem, W. Proceedings of the National Academy of Sciences of 
the United States of America (USA), 86(11): 4156-4160 (Jun 
1989). 

Sianicsien DNA conformation was analyzed by pulse-field gel 
electrophoresis. The authors found that spinach leaf chloroplast 
DNA molecules exist in at least four distinct forms with the appar- 
ent molecular weights of monomer, dimer, trimer, and tetramer. 
Two-dimensional gel analysis of DNA after UV nicking and in the 
presence of ethidium bromide indicates that they are not isomers 
that differ in superhelical density. DNA gyrase decatenation analy- 
sis demonstrates that the majority of the DNA molecules are 
oligomers rather than catenanes. The relative amounts of 
monomer, dimer, trimer, and tetramer forms, quantitated by molec- 
ular hybridization, are 1, 1/3, 1/9, and 1/27, respectively, and do 
not change during leaf maturation. The possible mechanisms of 
chloroplast DNA oligomer formation are discussed. 
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13064 (CANWEC-CE-02838, pp. 17) Photovoltaic activities 
of Austrian electric utilities projects and experiences: Report 
4.3.22. . Nentwich, A. (Austrian Federal Electricity Board (Austria)); 
Szeless, A.; Schneeberger, M.; Wilk, H. Canadian National Com- 
mittee, World Energy Conterence, Ottawa, ON (Canada). 1989. 
(CONF-890901—: 14. world energy conference, Montreal (Canada), 
17-22 Sep 1989; CE-02838). In Energy for tomorrow. Division 4: 
Energy and technology: Session 4.3a: Nuclear energy [and] ses- 
sion 4.3b: Energy systems and renewables. Available from 
Canadian National Committee World Energy Conference, Suite 
305, 130 Albert Street, Ottawa, ON, CAN KiP 5G4. Prices: 
$125.00 CAN. 

Austrian electric utilities are engaged in a wide variety of photo- 
voltaic activities. The main purpose of all these photovoltaic 
projects is to demonstrate the feasibility of photovoltaic electricity 
generation under realistic conditions with respect to insolation, me- 
teorological conditions, high elevation and local infrastructure. 
Great importance is given to the economic assessment of 
photovoltaic electricity generation with regard to its future competi- 
tiveness. This paper describes some of the major photovoltaic 
projects of Austrian electric utilities. Included is discussion of solar 
panels, photovoltaic power supplies for isolated installations, photo- 
voltaic power plants (30 kW actual and 100 kW projected) and the 
experience with these plants. 2 refs., 12 figs. 


13065 (EPRI-GS—6577-Vol.2) Molten salt solar-electric 
experiment: Volume 2, Addenda: Final report. Holl, R.J. (Mc- 
Donnell Douglas Astronautics Co., Huntington Beach, CA (USA)). 
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Electric Power Research Inst., Palo Alto, CA (USA); McDonnell 
Douglas Astronautics Co., Huntington Beach, CA (USA). c Dec 
1989. 467p. Sponsored by Electric Power Research institute. Avail- 
able from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

The Molten Salt Electric Experiment, built at the Department of 
Energy's Central Receiver Test Facility located in Albuquerque, 
New Mexico, was the first large-scale demonstration in the United 
States of the technical feasibility of operating a solar central re- 
ceiver power plant with molten nitrate salt as the receiver heat 
transfer fluid and thermal storage medium. The experiment was 
sponsored jointly by the Department of Energy, the Electric Power 
Research Institute and a consortium of utilities and industry. The 
main purpose of the project was to make a preliminary, experimen- 
tal evaluation of this concept’s potential as applied to a utility 
power plant. In summary, the molten salt central receiver solar 
power system is technically feasible, and has certain attractive fea- 
tures. It does, however, require engineering development and 
performance verification in order to establish its potential for eco- 
nomical power production. 26 figs. 


13066 (EPRI-GS-6625) Photovoltaic operation and mainte- 
nance evaluation: Final . Conover, K. (Lynette (R.) and 
Associates, Inc., Redmond, WA (USA)); Lynette, R. Electric Power 
Research Inst., Paio Alto, CA (USA); Lynette (R.) and Associates, 
Inc., Redmond, WA (USA). c Dec 1989. 203p. Sponsored by Elec- 
tric Power Research Institute. Available from Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

In the last decade, a number of large-scale, grid-connected pho- 
tovoltaic systems have been installed. In order to assess the 
operating experience and maintenance requirements of these sys- 
tems, the Electric Power Research Institute (EPRI) sponsored an 
evaluation of the operation and maintenance (O&M) experience at 
seven selected photovoltaic installations in the United States. The 
O&M experience of existing facilities will be the foundation for the 
development and design of future, iarge-sale commercial 
photovoltaic generating systems. By looking at the problem charac- 
teristics of each of the seven sites monitored, implications for 
future installations can be drawn. Based on the data analyzed in 
this project, many system components exhibited a high reliability 
which indicates that low O&M costs are clearly possible for photo- 
voltaic systems. Several of the systems currently operating have 
O&M costs below 1.0 cents per kWh. Estimates of potential O&M 
costs for future installations show that O&M expenses will not 
significantly affect the overall cost of energy from photovoltaic sys- 
tems. However, additional reductions in O&M costs can be 
achieved most effectively through research concentrated on in- 
creasing the reliability of power conditioning units. Although the 
current generation is not quite ten years old, there appears to be 
little probability that future O&M costs will increase. System reliabil- 
ity and consequent plant availability at existing facilities has also 
measurably improved. Perhaps the most important lesson learned 
from the early operating experience is that none of the problems 
encountered to date appear to pose significant technological barri- 
ers. 15 refs., 22 figs., 39 tabs. 


13067 (EPRI-GS-6689) Carrisa Plains photovoltaic power 
plant: 1984-1987 performance: Final report. Sumner, D.D. (Pa- 
cific Gas and Electric Co., San Ramon, CA (USA)); Whitaker, C.M. 
Electric Power Research Inst., Palo Alto, CA (USA); Pacific Gas 
and Electric Co., San Ramon, CA (USA). ¢ Jan 1990. 30p. Spon- 
sored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

The photovoltaic (PV) power plant, built by ARCO Solar in Car- 
riso Plains, California, uses photovoltaic cells to convert sunlight 
into 5.2 MW of electricity. It is the largest plant in the world of its 
type. The PV modules are mounted on trackers, which keep them 
aimed at the sun, and most trackers have mirrors mounted beside 
the modules to increase the amount of sunlight that strikes them. 
This report is based on four years of performance data and one 
year of operation maintenance (O&M) data from the PV plant. The 
plant has operated very reliably and its output is well matched to 
PG&E’s high load hours. The inverters, which change the PV cell 
direct current (dc) into alternating current (ac) for delivery to PG&E, 
have been found to be over 95% efficient under most conditions. 


ERA Vol. 15, No. 6 139 





14 SOLAR ENERGY 
1406 Photovoltaic Power Systems 


Also the mirror enhancement is less effective when the ambient air 
temperature is high. The overall plant annual efficiency was 10.5% 
in 1985, but had declined to 8.5% in 1987. This degradation is due 
to thermal oxidation of the Ethylene Vinyl Acetate (EVA) caused by 
increased operating temperature in the mirror-enhanced modules. 
Laboratory tests had indicated that this behavior may reverse itself 
at normal module temperatures. The latest trackers do not use mir- 
ror enhancement, as using more PV module area on the trackers 
instead appeared to be a more economic option. 11 refs., 14 figs., 
2 tabs. 


13068 (IE-EPC-86/0001) Technological follow-up of opera- 
tional solar energy power systems. Stage A. Final report. Roy, 
A.; Halperin, A.; Eisenberg, D. Energy Projects Corp. Ltd. (E.P.C.) 
(Israel). Nov 1986. 203p. (in Hebrew and English). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The performances of 14 solar power systems in the United 
States were analyzed in order to compare the different technolo- 
gies for electricity generation from solar energy. The parameters 
and operating characteristics which were compared included: the 
radiation conversion efficiency, the annual average power output 
per square meter of collector, the utilization factor, and the plant 
availability. The insolations at the various locations, which included 
several in California, Arizona, and Washington, DC, are compared. 
Seven appendices include design details of some solar thermal 
power plants, discussion of the principles of photovoltaic power 
plants and brief descriptions of 13 photovoltaic power plants. 
(EHN) 19 figs., 99 tabs., 1 map, 77 refs. 


13069 (MOEI-RD-05-89) Analysis and evaluation of the so- 
lar photovoltaic systems at the Ben-Gurion Sede Boger Test 
Center tor Solar Electricity Generating Technologies. Final re- 
port. Gordon, J.; Freilich, J.; Wenger, H. Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Research and Development Div.; 
Ben-Gurion Univ. of the Negev, Sde Boger (israel). J. Blaustein 
Inst. for Desert Research. Feb 1989. 77p. (in English and Hebrew). 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Report in English, summary in Hebrew. Included as appendices 
are: Experimental results, Establishment of a quasi-static test rig 
for PV module measurements, Observations and recommendations 
regarding test site operation, and Report to Paz on analysis of PV 
system modifications. 

We have completed development of a powerful, user-friendly 
computer software package - PVISRAEL - for use on IBM- 
compatible personal computers, for the optimal design of 
central-station, utility-intertie, photovoltaic (PV) systems. Copies of 
PVISRAEL on computer diskettes are being submitted with this re- 
port under separate cover. The capabilities of PVISRAEL are 
illustrated in this report with specific applications to the Israel Elec- 
tric Corporation and Paz Corporation PV systems at the Sede 
Boger Solar Test Site. This includes identification of design prob- 
lems, trouble-shooting, and recommendations for significantly 
improving system energy delivery. (author) 9 tabs. 


13070 Study of the efficiencies and the electric parameters 
of a combined hybrid solar thermal and solar electrical (photo- 
voltaic) collector. Kornfeld, A. diss. 196p. Tel Aviv Univ., Israel 
(Nov 1984). (In Hebrew and English). Available from National & 
Univ. Library, Jerusalem, Israel. 

Dissertation in Hebrew with English summary. 

A mathematical model was based on equations derived from a 
study of the solar photovoltaic and solar thermal energy conversion 
processes. Numerical solution of the equations provided the basis 
for a simulation model of a hybrid photovoltaic-thermal (PVT) col- 
lector. A model PVT collector was used to provide performance 
and environmental parameter measurements for comparison with 
the predictions of the model. The validity of the model was estab- 
lished. A system was designed for studying the influence of the 
photovoltaic cell parameters on the PVT collector characteristics. 
(MR) 34 figs., 33 tabs., 21 refs. 


13071 Development of sizing nomograms for stand-alone 
photovoltaic/storage systems. Chapman, R.N. (Sandia National 
Laboratories, New Mexico (USA)). Solar Energy (USA), 43(2): 71- 
76 (1989). 
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This paper describes the development of a simplified technique 
for sizing stand-alone photovoltaic/storage systems. The sizing cri- 
terion is the long-term loss-of-load probability which is the fraction 
of the total energy demand that the photovoltaic system will not be 
able satisfy over a 23-year period. The technique was derived us- 
ing 23 years of hourly insolation data from 20 US weather stations. 
These data were used to develop correlations between the variabil- 
ity in insolation and average monthly horizontal insolation. The 
correlations were then used to generate sizing nomograms that 
give the array size as a function of average horizontal insolation 
and the storage capacity as a function of the long-term loss-of-load 
probability. The technique is valid for systems with a fixed tilt array, 
product of energy storage, and any hourly or daily demand profile 
provided that thee average monthly demand does not vary by 
more than + 10% from month to month. 
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13072 (EPRI-GS—6577-Vol.1) Molten salt solar-electric ex- 
periment: Volume 1, Testing, operation, and evaluation: Final 

. Holl, R.J. (McDonnell Douglas Astronautics Co., Huntington 
Beach, CA (USA)). Electric Power Research Inst., Palo Alto, CA 
(USA); McDonnell Douglas Astronautics Co., Huntington Beach, 
CA (USA). ¢ Dec 1989. 212p. Sponsored by Electric Power Re- 
search Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

The Molten Salt Electric Experiment, built at the Department of 
Energy's Central Receiver Test Facility located in Albuquerque, 
New Mexico, was the first large-scale demonstration in the United 
States of the technical feasibility of operating a solar central re- 
ceiver power plant with molten nitrate salt as the receiver heat 
transfer fluid and thermal storage medium. The experiment was 
sponsored jointly by the Department of Energy, the Electric Power 
Research Institute and a consortium of utilities and industry. The 
main purpose of the project was to make a preliminary, experimen- 
tal evaluation of this concept’s potential as applied to a utility 
power plant. In summary, the molten salt central receiver solar 
power system is technically feasible, and has certain attractive fea- 
tures. It does, however, require engineering development and 
performance verification in order to establish its potential for eco- 
nomical power production. 11 refs., 46 figs., 9 tabs. 


13073 (IE-MOEI-85/0001) Geochemical and sedimentary 
processes In solar ponds. Final report. Katz, A.; Shash, A.; Ben 
Ya'akov, S. Ministry of Energy and Infrastructure, Jerusalem (Is- 
rael). Earth Science Research Administration; Hebrew Univ., 
Jerusalem (Israel). Dept. of Geology; Ben-Gurion Univ. of the 
Negev, Beersheba (israel). Dept. of Electrical and Electronic Engi- 
neering. Jan 1985. 41p. (in Hebrew). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

The report summarizes the basic geochemical and sedimentary 
processes that take place in the solar ponds of Solmat-Ormat Co, 
at Bet Ha’arava, near the Dead Sea. The purposes of the project 
were to develop analytical methods for monitoring geochemical 
processes and to identify the basic processes that take place at 
different seasons. The sampling and analyzing methods were de- 
veloped during the study of the small test pond 2. These methods 
will be used in the main, 40,000 square meter pond. The results 
will enable the geochemical changes in passive ponds to be deter- 
mined and will enable prediction of the changes associated with 
heat pumping. (EHN) 9 tabs. 


13074 (IE-WIS-ERC—87/0100) Steam production using solar 
tower technology. 1st progress report, period: 1 Nov 1986-31 
Jan 1987. Epstein, M. Weizmann Inst. of Science, Rehovot (is- 
rael). Energy Research Center. Feb 1987. 94p. (in English and 
Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

3 pages of text in Hebrew, 2 appendices in English. 

The specifications were finalized of the receiver which will ab- 
sorb concentrated solar radiation from the Weizmann Inst. of 
Science heliostat fied by producing steam, and the heat balance of 
the process was analyzed. Appendix 1 includes the detailed speci- 
fications according to which Struthers Wells Corp. will calculate the 





cost of supplying the receiver, which will absorb up to 2 MWi(t) of 
solar energy by converting water into saturated dry steam. The re- 
ceiver absorbs radiation via a hexagonal prismatic cavity with a 
rectangular entrance opening. Results of the first heat transfer 
analysis are presented in Appendix 2, in the form of tabulated en- 
ergy fluxes. The results form the main basis for the thermal and 
hydraulic design of the receiver and indicate that the optimum cav- 
ity dimensions are: 3.50 m high, 3.00 m deep, with a 2.5 m square 
opening. (MR) 8 figs., 42 tabs., 1 ill., 23 refs. 


13075 (MOEI-RD-04-89) Steam production using solar 
tower technology. Progress report no. 2. Epstein, M. Ministry of 
Energy and Infrastructure, Jerusalem (israel). Research and Devel- 
opment Div.; Weizmann Inst. of Science, Rehovot (israel). Solar 
Devices Unit. Jan 1989. 27p. (In Hebrew and English). (WIS—3590- 
10). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Includes 4 appendices of which 1 is in English. 

The status of the assembly and installation of the steam system 
is described. Most of the system including the cavity, piping, circu- 
lation pumps and their insulation was completed. The system 
passed a static pressure test successfully. Preliminary operational 
instructions for cold or hot conditions were established. Interiocks 
with the heliostat field were designed and are now in fabrication. 
(author) 8 figs. 


13076 (MOEI-RD-15-88) Steam Production using the solar 
tower technology. Interim report no. 2. Epstein, M. Ministry of 
Energy and infrastructure, Jerusalem (israel). Research and Devel- 
opment Div. Mar 1988. 97p. (in Hebrew and English). Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

intermediate tech. report for Dec. 1987-Feb. 1988. 

Final process and instrumentation design and detailed mechani- 
cal design are presented. Detailed specification sheets are 
included for the major parts of equipment such as: circulating 
pumps, controls and instrumentation, control valves and the steam 
drum. Additions to the conceptual design are described. (author) 
21 figs., 44 tabs. 


13077 (MOEI-RD-24-87) Steam production using the solar 
tower technology. 1st progress report. [interim technical 
report, Apr-Nov 1987]. Epstein, M. Ministry of Energy and infra- 
structure, Jerusalem (Israel). Research and Development Div. Dec 
1987. 39p. (in English and Hebrew). (WIS—3590-4). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

3 pages of text in Hebrew, 2 appendices in Hebrew and English. 

A list of activities and a detailed timetable are presented for each 
task over the complete period of the project. The detailed process 
and preliminary mechanical design that were performed have 
raised a number of issues that were not addressed in the prelimi- 
nary calculations. A complete new thermal and radiation analysis 
was performed. Its results are presented. (author) 4 figs., 11 tabs., 


3 graphs 


13078 (MOEI-RD-24-87) Steam production using the solar- 
tower technology. Interim report, no. 1 Apri-November 1987. 
Epstein, M. Weizmann Inst. of Science, Rehovot (israel). Solar 
Devices Unit; Ministry of Energy and Infrastructure, Jerusalem (Is- 
rael). Research and Development Div. Dec 1987. 23p. (in Hebrew). 
(WIS-3590-4). Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

A list of activities and a detailed timetable are presented for each 
task over the complete period of this project. The detailed pro- 
cesses and preliminary mechanical design that had been performed 
raised a number of issues that were not addressed in the prelimi- 
nary calculations. A complete new thermal and radiation analysis 
was performed. Its results are presented. (author) 4 figs., 14 tabs. 


13079 (MOEI-RD-48-88) Steam production using solar 
tower technology. Interim report no. 1. Epstein, M. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Research and Devel- 
opment Div. Nov 1988. 116p. (In Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

This report covers work done at the Weizmann Institute during 
August-October 1988. The purpose of the project was to develop a 
new technology for producing steam using a solar tower. Technical 
specifications were issued, and contractors chosen to assembie 


14 SOLAR ENERGY 
1408 Ocean Energy Systems 


and install the equipment. The specifications included piping net- 
works, installation of the receiver cell and pipes, installation of 
piping accessories, taps and pumps, and installation of electric in- 
strumentation, wiring, and command and control instruments. A 
planned schedule of activities was projected for the operating sys- 
tem, due to begin functioning by February 1989. The technical and 
mechanical specifications, and the planning of the instrumentation, 
are presented in 5 appendices. (LB) 9 figs., 7 tabs. 


13080 (N-90-10140, pp. 419-429) Beamed laser power in 
support of near-earth missions. Conway, E.J.; Schuster, G.L.; 
Weaver, W.; Humes, D.H. National Aeronautics and Space Admin- 
istration, Hampton, VA (USA). Langley Research Center. Jul 1989. 
(NASA-CP-—3037;L—16590;NAS—1 .55:3037;CONF-8902153—: J 
beamed space-power workshop, Hampton, VA (USA), 28 Feb - 2 
mar 1989). In Second beamed space-power workshop. Available 
from NTIS, PC A19/MF A01. 

It was found that solar-pumped laser-beamed power is lighter 
than photovoltaic for power requirements of 150 KWe and above, 
and is competitive with combined photovoltaic/solar-dynamic over 
the entire power range investigated. A space station supported by 
laser-beamed power can be a lower-g facility (reduced drag) than 
with PV or PV + SD power; has greater freedom of orientation 
(small receiver moves rather than large arrays or concentrators); 
and requires less structure (arrays, alpha joints, booms) permitting 
easier control and fewer vibrational modes. Laser power beaming 
offers a revolutionary concept for planning designing, and powering 
large orbiting spacecraft. 


13081 Heat transfer in molten salt direct absorption re- 
ceivers. Bohn, M.S. (Solar Energy Research Institute, Golden, CO 
(USA)); Green, H.J. Solar Energy (USA), 42(1): 57-66 (1989). 

Efficient absorption of concentrated solar energy in a falling film 
of molten salt is critical to the success of the direct absorption re- 
ceiver (DAR) concept. This paper present experimental data on the 
heat transfer between the molten salt firm and the surface which 
supports the film. The results demonstrate that operation of the film 
in the turbulent regime (Reynolds number greater than approxi- 
mately 3,000) will give heat transfer coefficients high enough to 
ensure that the support surface temperature will not be excessive. 
In particular, we conclude that for a commercial receiver delivering 
570°C nitrate salt with peak flux of 1380 kW/m?, the support sur- 
face will not exceed 585°C. These results indicate that the addition 
of a dopant to the salt to enhance volumetric absorption of the so- 
lar flux may not be necessary. Adding 0.25 wt% cobalt oxide 
particles of nominal 40 , size, increased the apparent heat transfer 
coefficient by about 140%. 
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13082 (IE-MOEI-82/0100, pp. 13) Physical processes in the 
Dead Sea. Assaf, G. (Solmat Systems Ltd., Yavne, (Israel)); Wein- 
berger, S.; Anati, D. Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Earth Science Research Administration. Mar 
1982. (In Hebrew). In [Earth Science Research Administration] An- 
nual research projects summary, 1981. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Measurements of the thermohaline structure of the Dead Sea in 
the previous year showed significant changes from month to 
month, indicating the need for a full year’s measurements. The the- 
oretical model of the energy balance in the Dead Sea, of which the 
calibration is still being improved by continuing measurements, will 
serve to predict the effects of the different flow regimes governing 
the entry of Mediterranean Sea water. It is recommended that 
salinity measurements be made at depths to 37 m and tempera- 
ture measurements down to 47 m. Points at which measurements 
should be made are suggested. (JG) 


13083 (SERVSP-231-3579) Aquatic species program: An- 
nual report. Bolimeier, W.S.; Sprague, S. Solar Energy Research 
Inst., Golden, CO (USA). Sep 1989. 164p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC02- 
83CH10093. Order Number DE89009472. Available from NTIS, PC 
AO8/MF A01 - OSTI; GPO Dep. 
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Researchers have learned that many species of aquatic microal- 
gae produce lipids, or oils, when stimulated by environmental 
stress. These oils can then be processed into diesel fuel or gaso- 
line. Scientists in the Department of Energy (DOE)/Solar Energy 
Research Institute (SERI) Aquatics Species Program have collected 
and screened more than 3,000 strains of microalgae from desert 
and saline environments. The most promising of these strains are 
maintained in a culture collection at SERI, and research is now fo- 
cusing on applying genetic techniques to enhance lipid production 
of microalgae. Researchers are also studying ways to optimize mi- 
croalgae lipid production by growing the microalgae in intensive 
cultures of large outdoor ponds. Because microalgae require large 
amounts of carbon dioxide as a nutrient, these microalgae facilities 
could be coupled with a power plant or other source of carbon 
dioxide. Thus, this technology offers not only the potential of pro- 
ducing renewable liquid fuels, but a possible way to improve the 
environment at the same time. 135 refs., 25 figs., 29 tabs. 


13084 Temporal and spatial variations of heat storage in the 
eastern Mediterranean. Hecht, A. (israel Oceanographic & Limno- 
logical Research Ltd., Haifa (Israel)); Rosentroub, Z.; Bishop, J. 
Israel Journal of Earth-Sciences (israel), 34(2-3): 51-64 (1985). 

Specific cruise data, rather than composite historic data, of 17 
Israeli cruises were used to describe the regional distributions and 
temporal variations of heat storage in the southeastern Levant 
Basin. Although the region covered by these cruises is relatively 
small, marked spatial and temporal variations were observed and 
were attributed to the complex processes involved in the changes 
of heat storage. In particular, heat depletion during the winter, the 
factor to which precipitation quantities were correlated , appears to 
be non-uniform throughout the investigated region to the extent 
that some parts of this region even gained heat, obviously not from 
air-sea interaction processes. (Author) 36 maps, 14 refs. 


13085 Heat storage in the eastern Mediterranean and winter 
precipitation in Israel. Tzvetkov, E. (Tel Aviv Univ., Engineering 
Faculty, Tel Aviv, (israel)). /srae/ Journal of Earth-Sciences (Israel), 
34(2-3): 65-69 (1985). 

The correlation between heat storage near the Levantine coast 
prior to the onset of the rainy season and the overall precipitation 
is subjected to further verification. Clearer results are obtained 
when a seasonal atmospheric factor, such as the number of rain 
Situations, is excluded. (Author) 1 tab., 3 maps, 8 refs. 


13086 A numerical study of the effects of sea surface tem- 
perature on the sea and land breeze circulation. Mahrer, Y. 
(Hebrew Univ. of Jerusalem, Agriculture Faculty, Seagram Center 
for Soil & Water Sciences, Rehovot, (Israel)). /srae/ Journal of 
Earth-Sciences (Israel), 34(2-3): 91-95 (1985). 

Sea and land breezes induced by the Mediterranean Sea have a 
pronounced effect on the local mesoscale circulation in Israel. The 
model analysis presented here is based on the possible changes 
in sea surface temperature which may result from mixing the sur- 
face sea water into deeper layers. Emphasis is laid on examining 
the effects of a cooler Mediterranean surface temperature on the 
thermal circulation during a typical summer's day synoptic weather 
conditions. The results indicate that with a lower sea surface tem- 
perature a cooler and stronger sea breeze is predicted. However, 
these changes were restricted to the coastal area. (Author) 1 tab., 
28 refs. 


13087 The Mediterranean thermocline: two dimensional 
mixing model. Assaf, G. (Ormat Turbines Ltd., Geophysical Engi- 
neering, Yavne, (israel). /srae/ Journal of Earth-Sciences (Israel), 
34(2-3): 117-121 (1985). 

A two-dimensional time-dependent model is applied to the sea- 
sonal thermocline (ST). It assumes that the baroclinicity is in a 
dynamic balance with the wind stress forces. A feedback mecha- 
nism between surface temperature and heat fluxes erases the 
memory of the ST to initial conditions. The heat storage is, how- 
ever, sensitive to wind stress, buoyancy fluxes and to the boundary 
conditions, which are described in terms of the Wedderburn Num- 
ber. (Author) 1 tab., 7 refs. 
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13088 (ARO-IAE-459-0022-85) Development of a solar 
pond for agricultural uses. Annual report, April 1985 to March 
1986. Arbel, A.; Segal, Y.; Tal, E.; Steinfeld, A.; Regev, R.; 
Zeslever, H. Agricultural Research Organization, Bet Dagan (Is- 
rael). Inst. of Agricultural Engineering. Aug 1986. 7p. (In Hebrew). 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Solar ponds may be a cheap source of energy at the appropriate 
temperature for greenhouses. The aims of this work were: (A) to 
survey the literature and develop a simulation model, (B) to build a 
preliminary experimental model, (C) to perform measurements with 
the model, (D) to analyze the results and incorporate suggested 
improvements, and (E) to use a model simulation to predict the 
performance of a solar pond for heating greenhouses, including 
economic and engineering feasibility analysis of such greenhouse 
heating for agricultural and other applications. This report describes 
an experimental model of a solar pond, built as an insulated tank, 
1.35 m high, 1.35 m wide, and 2.7 m long. Water temperatures at 
different depths, dry bulb and wet bulb air temperatures above the 
tank, and insulation temperatures were measured every hour dur- 
ing August, 1986. The water temperature reached 50 degrees C. 
At present the system is undergoing improvements. (EHN) 2 figs. 


13089 (CONF-8809331-, pp. 319-343) PASSYS: A EEC 
poomoted action aimed at energy saving in bullidngs. The ital- 
lan contribution. Sciuto, S. (Conphoebus Scri, Catania (Italy)). 
ENEA, Rome (italy). Sep 1988. From International seminar on 
energy saving; Rome (Italy); 12-13 Sep 1988. In International sem- 
inar on energy saving. Proceedings. Rome, 12-13 Sep 1988. 
Order Number DE90733723. Available from NTIS (US Sales Only), 
PC A21. 

Relevant to research in the field of solar architecture, the EEC- 
promoted (European Economic Community) PASSYS programme 
is aimed at the development of a test methodology for Passive So- 
lar Component (P.S.C.) characterization, a simulation model, and a 
Simplified Design Tools (S.D.T.) validation procedure. Italy, 
represented by ENEL (italian National Electricity Board) and Con- 
phoebus, participates in the concerted action involving most of the 
Community countries. The Italian contribution is significant in the 
main fields of the programme, such as test methodology, model 
development and validation, simplified design tools. The four year 
project, which started in 1986, is now approaching its end; positive 
results are soon expected and they should benefit national re- 
search people, consultants and technicians in this field. The final 
products of the PASSYS programme will include: - a commonly 
agreed test method, open to different data eleboration techniques 
and dependent upon the required level of information; - a modified 
version of the ESP (Environmental System Performance) model 
supported by a wide validation action, including internal and empiri- 
cal tests; - a new correlation-type simplified tool covering all climate 
conditions throughout Europe and based on ESP simulation data. 


13090 (DOE/BP/13449-1) Performance predictions for pas- 
sive solar water heating systems. USDOE Bonneville Power 
Administration, Portland, OR (USA). Office of Conservation and 
Power Resources. May 1988. 158p. Sponsored by U.S. DOE Man- 
agement & Administration. DOE Contract Al79-83BP13449. Order 
Number DE90002879. Available from NTIS, PC AO8&/MF A01 - 
OSTI; GPO Dep. 

This document contains two papers on solar water heaters. Tests 
are performed and an analysis is performed. A computer program 
is devised to predict the water heater’s performance. Each paper 
has an abstract. (FSD) 


13091 (DOE/BP/13449-1, pp. 33, Report 2) Passive solar 
water heater tests: Laboratory report. . Martin, K. (USDOE Bon- 
neville Power Administration, Vancouver, WA (USA). Ross Labs.). 
USDOE Bonneville Power Administration, Portland, OR (USA). Of- 
fice of Conservation and Power Resources. May 1988. Sponsored 
by U.S. DOE Management & Administration. In Performance pre- 
dictions for passive solar water heating systems. Order Number 
DE90002879. Available from NTIS, PC AO8/MF A01 - OSTI. 





This report describes a research project at the Bonneville Power 
Administration's Ross Laboratory complex concerning testing and 
evaluation of performance prediction methods for passive solar do- 
mestic hot water (SDHW) systems. Work at Ross focused on 
evaluation of prediction procedures and test methods on actual 
system installations. BPA undertook the test program to ensure a 
controlled, documented, cost-effective project with actual Pacific 
Northwest data. No laboratory tests on passive systems have pre- 
viously been performed in the Pacific Northwest. 3 figs., 2 tabs. 


13092  (DOE/BP/13449-1, pp. 112, Report 1) Performance 
monitoring to validate site specific estimates of passive solar 
water heaters: Final report. . Robison, D. (Oregon State Dept. of 
Energy, Salem, OR (USA)). USDOE Bonneville Power Administra- 
tion, Portland, OR (USA). Office of Conservation and Power 
Resources. May 1988. Sponsored by U.S. DOE Management & 
Administration. DOE Contract Al79-83BP13449. In Performance 
predictions for passive solar water heating systems. Order Num- 
ber DE90002879. Available from NTIS, PC AO8&/MF A01 - OSTI. 

Field monitoring of six different passive solar water heaters was 
recently conducted by Bonneville Power Administration. Systems 
tested included three each of commercial ICS and thermosyphon 
designs. An automated laboratory facility was developed to record 
energy production under varying parameters of draw amount, draw 
pattern and insolation. Detailed data on field performance is avail- 
able. Results are compared to performance estimates derived from 
standard rating tests. One procedure uses results of a low-cost 
system performance test and computer simulation developed by 
the Oregon Department of Energy (ODOE). Another estimate pro- 
cedure adjusts the SRCC ratings to local climatic conditions using 
a methodology developed by ODOE. A third estimate procedure 
adjusts the SRCC ratings using a methodology developed by the 
University of Wisconsin. Results show the performance of passive 
solar water heaters can be predicted with reasonable accuracy. 
The estimating tools are of interest to consumers, engineers and 
designers who would like to compare commercial products. 29 
refs., 59 figs., 8 tabs. 


13093 (DOE/SF/16306—-19) Colorado State University pro- 
gram for developing, testing, evaluating and optimizing solar 
heating and cooling systems: Project status report, 
November—December 1989. Colorado State Univ., Fort Collins, 
CO (USA). Solar Energy Applications Lab. Jan 1990. 20p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FG03-86SF16306. Order Number DE90005365. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The objective is to develop and test various integrated solar 
heating, cooling and domestic hot water systems, and to evaluate 
their performance. 


13094 (IE-MOA-84/0001) A computer simulation model for 
drying processes. Steinfeld, A.; Segal, Y. Agricultural Research 
Organization, Bet Dagan (Israel). Inst. of Agricultural Engineering. 
[1984]. 16p. Available from COST] P.O.B 20125, TEL-AVIV 61201. 

Order with full bibliographic information. Bound with report MOA— 
459-000-6-84, "Solar thermosyphon drying of agricultural products. 
Progress report”. 

A mathematical formulation of the physical process of drying 
based on conventional heat and mass transfer equations is pre- 
sented. Lewis Analogy and the Equilibrium Moisture Content 
concept are applied. A computer simulation model has been devel- 
oped for a fixed-bed thin-layer drying system. An example of the 
simulation results is included. (author) 2 figs., 5 refs. 


13095 


(IE-MOEI-84/0100) Solar system with concentrating 
collectors for heating kitchen water in Kibbutz Alumot. 
Progress report. Berlin, P.; Ben-Senior, R. Ministry of Energy and 
Infrastructure, Jerusalem (Israel); Israel Petroleum and Energy 


Inst., Tel Aviv (Israel). Energy Lab. Mar 1984. 21p. (in Hebrew). 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

The assembly of solar collectors at Kibbutz Alumot comprises 38 
Mp2 of parabolic trough collectors with a concentration ratio of about 
2:1. Water flows through 1.5 inch diameter pipes at the foci of the 
parabolas and thence through a heat exchanger which heats the 
water in a 2,200 | reservoir. The aim of the review was to evaluate 
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the effectiveness of the installation for saving fuel oil and to com- 
pare it with non-concentrating collectors of similar size. Results are 
presented of measurements of environmental and water tempera- 
tures and of consumption of water and electricity from Jan 1983 
through Jan 1984. Among the conclusions were: that the neces- 
sary area of such a concentrating collector is about 40% less than 
that of an equivalent flat plate collector, that the average use of the 
system was 58%, and that the resulting saving of fuel oi! was 
about 6,220 |, or about 57% of the total needs. (MR) 1 fig., 4 tabs., 
4 ills., 2 maps, 4 graphs 


13096 (IE-SRF-87/0100) Industrial steam from solar en- 
ergy. Final report. Scientific Research Foundation, Jerusalem 
(Israel). Feb 1987. 190p. Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

The development of solar water heating is reviewed and dis- 
cussed with particular emphasis on the need to use concentrating 
collectors and some form of sun tracking to achieve temperatures 
above 100 degrees C. Steam temperatures up to 150 degrees C 
can be achieved with semi-stationary concentrators, such as were 
studied in this project. The three collectors which were built and 
evaluated used cylindrical trough concentrators mounted on a hori- 
zontal, east-west line, with an absorber tube mounted along the 
focus. Means for improving the absorber performance include 
selectively absorbent surfaces, multiple glazing and evacuated en- 
velopes, of which the latter suffers from size limitations. The three 
designs which were studied involve no absorber movement, but re- 
quire tilt adjustments 2, 4 and 8 times annually, respectively. The 
studies indicate that solar steam production is technically feasible, 
and that the cost of the systems studied is not far above $100/m?, 
which is the maximum for competitiveness. Thirteen appendices 
contain discussion of fundamental aspects of solar radiation and of 
the various means of collecting it. (MR) 25 figs., 14 tabs., 46 refs. 


13097 (IE-TAU-ICTAF—84/0100) Survey of the "Eshed” 
project as a national project. Raz, B.; Scharff, D. Tel Aviv Univ. 
(Israel). Interdisciplinary Center for Technological Analysis and 
Forecasting. Apr 1984. 27p. (in Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

The "Eshed” project started with the aim of developing a solar- 
powered domestic air conditioner and finished as an industrial-scale 
cooling system, driven by solar energy or waste heat. The com- 
pany which initially developed the "Eshed” project withdrew from it 
after the demonstration stage, but the research and development 
operations resulted in activities in other companies in Israel which 
indicate that, from the point of view of the national economy, the 
project should not simply be terminated. To this day it is not clear 
whether the results of the project indicated an economic value. The 
"Eshed” project represents an interaction between established 
technology and innovative additions which may make it possible to 
operate absorption devices, using supplies which are below the 
generally accepted level. The indications are that the project has 
yielded technology which could be economic in the future. The "Es- 
hed” project in its final form did not fulfill the criteria for massive 
(80%) national participation in its further research and develop- 
ment, but was not able to attract private investment. Thus the 
project did not present especially high technological risk. The "Es- 
hed” project suffered from lack of investment at the progress 
planning stage and it is suggested that a public investment of about 
5% of the amount needed for continued research by bodies which 
are not part of the company which initiated the project. (RP) 2 figs. 


13098 (IE-TAU-SEN-87/0103) Saturated non-convective so- 
lar pond. Summary report for 1986/7. Tsinober, A.; Melamed, A. 
Tel Aviv Univ. (Israel). School of Engineering. May 1987. 66p. (in 
Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 
The incoming and reflected radiation, temperatures and concen- 
trations were measured in two experimental solar ponds. An indoor 
pond was exposed to simulated solar radiation, and an outdoor 
pond received natural solar radiation. The thermal and concentra- 
tion gradients in a pond maintain themselves naturally under 
conditions of saturation of the pond. Studies were performed of the 
extraction of thermal energy from the pond by means of an exter- 
nal heat exchanger, to increase the energy extraction rate up to 
the point of breakdown of the thermal gradient of the pond. This 
breakdown occurred as a result of sub-saturation of the pond. A 
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thermal efficiency of 43% was achieved when reflection from the 
bottom of the pond was minimized and there was no precipitation 
of salt on the bottom. This efficiency fell to 38% when salt precipi- 
tated. This high efficiency was obtained from measurements of 
non-uniform absorption, by comparison with water or solutions of 
non-uniform concentration. The influence on the penetration of 
radiation of the use of solutions of different salts, including magne- 
sium and calcium chlorides similar to those of the Dead Sea was 
studied. Follow-up observations were made of salt crystallization, 
under static conditions and under conditions of flow through heat 
exchangers. (MR) 11 figs., 1 tab., 22 refs. 


13099 (JMF-8902) Investigation and research concerning 
utilization of heat from solar pond. its utilization for waste- 
water treatment. Japan Machinery Foundation, Tokyo (Japan). 
Mar 1989. 118p. (In Japanese). Order Number DE90710732. Avail- 
able from NTIS (US Sales Only), PC AO6/MF A01. 

Since Abashiri City is one of the excellent areas of long insola- 
tion duration in Japan, a demonstration plant of the system utilizing 
the heat from a solar pond which is the first in Japan was con- 
structed and tested with expectation of supplying the warm water 
to the local marine products processing industry. However, it was 
found that the average temperature of the warm water was as low 
as 65°C the average amount of the warm water was as small as 
18m°/day and an auxiliary boiler was necessary in the winter, 
hence it was obliged to abandon the pursuit of the original objec- 
tive. This solar pond is a cylindrical pond with effective area of 
1,500 m? or less and effective depth of 3m and uses the salt wa- 
ter. It is the system that the stored solar heat is extracted from the 
pond, stored in a hot water storage tank after heat exchange and 
supplied to consumers. Under the above circumstances, a re- 
search was conducted with regard to the effective utilization of the 
above solar heat and this article is its report. As the results of the 
research, a rise of the water temperature by 3°C can be expected 
even in the winter by utilizing the warm water from the pond and 
the dilution water. This water temperature rise of 3°C is very effec- 
tive for the waste-water treatment and it is confirmed that utilization 
of the system for the sludge treatment is also promising. 11 refs., 
53 figs., 64 tabs. 


13100 (JSES—8801, pp. 69-72) Simulation method of the 
solar floor heating system. Udagawa, Mitsuhiro (Kogakuin Univ., 
Tokyo (Japan)). Japan Solar Energy Society, Tokyo (Japan). 1 Dec 
1988. (In Japanese). (CONF-881293—Absts.: JSES and JWEA joint 
conference, Kumamoto (Japan), 1-2 Dec 1988). In Abstracts of 
1988 JSES-JWEA joint conference. Order Number DE89900544. 
Available from NTIS (US Sales Only), PC A14/MF A01. 

A simple general purpose simulation method for solar floor heat- 
ing system was developed. To make the method applicable also to 
the use of ordinary heat sources and heating systems other than 
the floor heating, the heat equilibrium equations were divided into 3 
categories, i.e. solar heat collection system, floor panel and room. 
The method can be applied not only to a simple heat collecting 
system consisting of a heat collector and heat collecting tubes but 
also to the complicated solar heat collecting system for the repre- 
sentation of solar heating values. If necessary, such a system as 
the one having an auxiliary heat source can also be studied. The 
floor panel is assumed to have heating tubes which are buried in 
the concrete floor. A hot air type heating system which can heat 
the room air as well as the floor is also assumed. As to the room 
load calculation, radiant interchange has been taken into consider- 
ation, and the method can be used also for the prediction of the 
thermal comfort of room in addition to the prediction of the use of 
energy of the heating system. 2 refs., 1 fig. 


13101 (JSES—8801, pp. 73-76) Study on open cycle solar 
absorption dehumidifying/drying system. Part 2. Outdoor and 
indoor experiments of regenerators. Kimura, Ken’ichi (Waseda 
Univ., Tokyo (Japan)); Uda, Yasuhiro; Sai, Kokan; Somekawa, 
Nobuyuki; Muramatsu, Hiroshi. Japan Solar Energy Society, Tokyo 
(Japan). 1 Dec 1988. (in Japanese). (CONF-881293—Absts.: JSES 
and JWEA joint conference, Kumamoto (Japan), 1-2 Dec 1988). In 
Abstracts of 1988 JSES-JWEA joint conference. Order Number 
DE89900544. Available from NTIS (US Sales Only), PC A14/MF 
A01. 
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An experiment was carried out to study more in detail the char- 
acteristics of the regenerator which is the most important element 
in the previously proposed system. Tilted surface regenerators of 
open and closed types and a partial regenerator model were 
fabricated for outdoor and indoor experiments respectively. The re- 
generator is a flat plate type with one pane of glass cover. LiCl 
water solution is trickled down on the tilted surface. The results of 
the experiment showed that the closed type was inferior to the 
open type in performance. The velocity of air had a great effect on 
the humidity ratio of the air space in the regenerator, exerting little 
influence upon the performance of the regenerator. The mass 
transfer of the closed type regenerator was different from that of 
laminar flow natural convection, and showed considerably low re- 
sult as compared with that of the open type regenerator. The 
humidity ratio of air equilibrated with LiCl water solution on the re- 
generating surface of the regenerator would be much larger than 
the values obtained by the Vits equilibrium chart with the measured 
temperature and concentration. 3 refs., 16 figs., 3 tabs. 


13102 (MOA-459-0006-84) Solar thermosyphon drying of 
agricultural products. Progress report. Steinfeld, A.; Segal, Y. 
Agricultural Research Organization, Bet Dagan (Israel). Inst. of 
Agricultural Engineering. [1984]. 2p. (In Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with full bibliographic information. Bound with report 
IE-MOA-84/0001, "A computer simulation model for drying pro- 
cesses”. 

Three activities were completed during the past year. (1) A com- 
puterized simulation model of the drying system was developed, 
which can calculate: the amount of solar radiation on a surface, 
the heat transfer from the solar collector to the air, and the drying 
process. (2) Five experimental drying systems were built. An addi- 
tional unit was received from France, for comparison purposes. 
The experiments during the summer months will include measure- 
ments of temperature, relative humidity, and rate of drying. (3) 
Contacts were made with the new European agricultural network, 
FAO-CNRE, which resulted in cooperation with a French group, 
and in the planning of a workshop in Israel, under the auspices of 
the FAO-CNRE. (EHN) 


13103 (MOEI-EC—1-89 ZAYIN.1-ZAYIN.26) Engineering as- 
pects of passive use of solar energy. Hassid, S. Ministry of 
Energy and Infrastructure, Jerusalem (israel). Energy Conservation 
Div.; Heshev, Tel Aviv (israel). Inter-Kibbutz Unit for Management 
Services. Feb 1989. (In Hebrew). In Guide to energy conservation 
in residential buildings. Climatic aspects, architectural design, build- 
ing envelope design and economic aspects. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The simplest method of using solar energy for heating is by suit- 
able orientation of a building. The calculation of the direct and 
reflected solar radiation input through south-facing windows at vari- 
ous seasons is explained. The choice of suitable glasses for 
single- and double-glazed windows is stressed. Attention is turned 
to the need to avoid shading by external objects. The use of ab- 
sorbing and Trombe walls in conjunction with day/night adjustable 
shades and heat-collecting enclosures is discussed and equations 
for calculating their design are presented. Designs are presented 
for heat-collecting roof ponds, with removable, heat-conserving 
covers. (RP) 9 figs., 3 tabs., 8 refs. 


13104 (MOEI-RD-21-87) Simulation and analysis of high 
efficiency absorption systems for solar cooling. Phase | - Final 
report. Grossman, G.; Haim, |.; Borde, |.; Korin, E. Technion-israel 
Inst. of Tech., Haifa (Israel). Dept. of Mechanical Engineering. Jun 
1987. 136p. (TIIT-034-0772). Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

A modular computer simulation code for absorption systems has 
been developed. The program is modular, with built-in flexibility, 
and can simulate varying cycle conditions with different working flu- 
ids. Application of this generic computer model for open cycle 
absorption systems has been considered, especially for two DOE/ 
Solar sponsored programs. The first, at ASU Arizona State Univer- 
sity, uses a regenerating collector to concentrate an absorbent 
solution. The second, at Colorado State University, uses solar- 
heated hot air as both heat-transfer medium and vapor sink to 





regenerate the absorbent solution in a separate contactor. The 
main aim was to extend and adapt the simulation program for 
analysis and performance prediction. The performance of the re- 
generating collector in the ASU system was studied in detail. A 
theoretical model was derived which treats quantitatively the reduc- 
tion of heat and mass transfer in absorption of vapor containing 
non-condensabies in a falling film of absorbent solution. Separate 
abstracts have been prepared for three of the five sections of this 
report. (MR) 


13105 (MOEI-RD—21-87, pp. 13-93) Simulation of solar ab- 
sorption systems. Grossman, G.; Haim, |. Technion-israel Inst. of 
Tech., Haifa (israel). Dept. of Mechanical Engineering. Jun 1987. 
(TIITT-034-0772). In Simulation and analysis of high efficiency ab- 
sorption systems for solar cooling. Phase | - Final report. Part Il. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

A computer code has been developed for simulation of absorp- 
tion systems in a flexible and modular form, which makes it 
possible to investigate various cycle configurations with different 
working fluids. The code is based on unit subroutines containing the 
governing equations for the system’s components. Those are linked 
together by a main program according to the user’s specifications 
to form the complete system. The equations are solved simultane- 
ously, and fluid properties are taken from a property database. 
This study is concerned with a modification of the code in order to 
apply it to open-cycle absorption systems, particularly for solar ap- 
plications. To this end, additional unit subroutines describing the 
solar components have been added to the code and the property 
database has been expanded to include additional working fluids. 
The program has been applied to calculate the performance of two 
open cycle systems (under development at Arizona State Univer- 
sity and Colorado State University). In addition, the performance of 
key solar components has been investigated. The results show the 
effects of ambient and solar conditions, inlet air for regeneration 
and other system parameters. (author) 9 figs., 3 tabs., 33 refs. 


13106 (MOEI-RD-21-87, pp. 94-104) Improvement of solid 
desiccant air-conditioning open cycles. Borde, |.; Korin, E. 
Technion-lisrael Inst. of Tech., Haifa (israel). Dept. of Mechanical 
Engineering. Jun 1987. (TIIT-034-0772). In Simulation and analy- 
sis of high efficiency absorption systems for solar cooling. Phase | 
- Final report. Part Ill. Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Order with complete bibliographic information. 

In the first year of the research we screened and compared the 
thermodynamic and transport properties of the available desic- 
cants. We came to the conclusion that further research effort must 
be devoted to improvements in solid desiccants, namely compound 
materials (inorganic and hygroscopic organic polymers). In this re- 
gard, the literature survey conducted by us indicated that certain 
organic polymers might be suitable materials for this purpose. In 
order to improve the design of the critical component - the dehu- 
midifier - of open cycle air conditioning systems, we designed an 
experimental unit for kinetic studies of solid desiccant materials, 
both currently available and newly developed compounds. We are 
now at the final stages of building this unit. (author) 31 refs. 


13107 (MOEI-RD—21-87, pp. 105-131) Film absorption heat 
and mass transfer in the presence of non-condensablies. 
Grossman, G. Technion-lsrael Inst. of Tech., Haifa (israel). Dept. of 
Mechanical Engineering. Jun 1987. (TIIT-034-0772). In Simulation 
and analysis of high efficiency absorption systems for solar cooling. 
Phase | - Final report. Part IV. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The effect of non-condensables on the combined heat and mass 
transfer process in film absorption is analyzed. The diffusion and 
energy equations are solved in the liquid and gas phases to give 
the temperature and concentration distributions, from which heat 
and mass fluxes may be determined. An equilibrium relation be- 
tween vapor pressure, temperature and concentration at the 
gas-liquid interface is derived, which makes it possible to consider 
the simultaneous variation of all three quantities. The reduction in 
mass flux due to non-condensables is found to depend most criti- 
cally on the ratio of resistances to absorbate diffusion between the 
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liquid and the gas. A significant difference is shown to exist be- 
tween the total absence and small presence of non-condensabies. 
The bulk concentration of non-condensables also contributes to the 
mass flux reduction as does the heat of absorption. Dimensionless 
parameters controlling the process are determined. (author) 1 fig., 
19 refs. 


13108 (MOEI-RD-21-88) Feasibility of solar ponds based 
on Ozdor’s method: basic feasibility experiments. Rubin, H; 
Keren, |.; Mechraz, E.; Ben Porat, G.; Ozdor, A. Technion-lsrael 
Inst. of Tech., Haifa (Israel). Coastal and Marine Engineering 
Research Inst. (CAMERI). Apr 1988. 48p. (in Hebrew). (CAMER- 
210-88). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Includes 6 pages of color photographs. 

This report describes the steps taken to verify the feasibility of 
Ozdor’s method for improving the performance of solar ponds. With 
this method, a stratified thermal layer is inserted between the bar- 
ring and thermal layers in order to increase the efficiency of the 
solar panel. Numerical simulations of transient processes were car- 
ried out, making use of a revised numerical model for the solar 
ponds. In addition, a testing device was planned and built to carry 
out the feasibility tests. The results of the numerical simulation and 
tests are graphically represented, showing the velocity, tempera- 
ture, and concentration of salinity in various ponds. These results 
lead to the conclusion that the ponds are feasible, and that this 
method improves their effectiveness. (LB) 8 figs., 21 refs. 


13109 (MOEI-RD-34-88) Simulation and analysis of high 
efficiency absorption systems for solar cooling. 2nd quarterly 
progress report for Jan 1988-Apr 1988. Shavit, A. Technion Re- 
search and Development Foundation Ltd. Haifa (israel); 
Technion-lsrael Inst. of Tech., Haifa (israel). Faculty of Mechanical 
Engineering. Jul 1988. 16p. Available from COST! P.O.B 20125, 
TEL-AVIV 61201. 

Achievements during the reported period include the composition 
of equations to represent thermodynamic properties of ammonia- 
water solutions, and the incorporation of the equations into the 
simulation code. Results calculated with the code agreed well with 
published results. Tables of the published results and of the calcu- 
lated ones are presented. (MR) 2 tabs., 3 refs. 


13110 (MOEI-RD-53-88) Feasibility of solar ponds based 
on Ozdor method: completion of the numerical simulations 
and the analysis of the experimental set-up performance. In- 
terim report. Rubin, H.; Keren, Y.; Bemporad, G. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Research and Devel- 
opment Div.; Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Belfer Foundation for Energy Research; Technion-israel 
Inst. of Tech., Haifa (Israel). Coastal and Marine Engineering Re- 
search Inst. (CAMERI). Nov 1988. 90p. (In English and Hebrew). 
(TIIT-226-88). Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

Text in Hebrew, appendices in English comprise: (1) Rubin, H. & 
Bemporad, G.A., "The advanced solar pond (ASP): basic theoreti- 
cal aspects”, presented in part at the American Solar Energy 
Society, Annual Meeting, June 20-24, 1988, 37 p. (2) Rubin, H. & 
Bemporad, G.A., "Analysis of turbulent flow in thermal layers of the 
advanced solar pond (ASP)”, 25 p. (3) Bemporad, G.A. & Rubin, 
H., "Transport phenomena in solar pond thermal layers subject to 
turbulent flow”, presented in part at the Conference on Mechanical 
Engineering, 22nd, Beersheva, Israel, June 26-28, 1988, 18 p. (4) 
Keren, Y., Bemporad, G.A. & Rubin, H., "Numerical and experi- 
mental simulation of transport phenomena in the advanced solar 
pond (ASP), 11 p. 

In the first half of the research year 1988/9 the theoretical studies 
concerning the development of numerical models of the Advanced 
Solar Ponds (ASP) were completed. These theoretical studies were 
summarized in manuscripts which are enclosed in Appendices A 
and B. They showed that there is a quantitative basis for the as- 
sumption that the ASP may produce higher bottom temperature, 
higher efficiency, and larger heat storage than those produced in 
the Conventional Solar Pond (CSP). Flow conditions in the homo- 
geneous thermal layer may be laminar or turbulent. In the stratified 
thermal layer laminar flow conditions should always prevail. The 
experimental results obtained so far fit very well the predictions of 
our numerical models. These results provide the calibration of the 
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numerical models and justify their usage for the design of the ex- 
periments included in the framework of the research program. We 
intend to extend our theoretical studies, complete the preparation of 
the experimental systems, and perform the experiments concerning 
the simulation of the ASP performance. (author) 9 figs., 58 refs. 


13111 (SII-S+-579-PART-4-AMENDMENT-1) Solar water 
heaters: single-apartment thermosyphonic water heater for 
mains pressure: installation instructions. Amendment no. 1. 
Standards Inst. of Israel, Tel Aviv (Israel). Nov 1988. ip. (in He- 
brew). (SIl-150-89-02-BET). Available from The Standards Inst. of 
israel, 42, University st., Tel Aviv. 

The amendments apply to Israel Standard no. 579, part 4, dated 
January 1982. Section 8.8, marginal note (4) shall be re-numbered 
(5). A new, additional Section 14 covers frost protection. Frost 
protection may be by an automatic drain down valve or freeze pro- 
tection valve or by an auxiliary protection system. Such a protection 
system must display instructions on its installation and use. (RP) 


13112 (SII-S-579-PART-4-AMENDMENT-2) Soler water 
heaters: single-apartment thermosyphonic water heater for 
mains : installation instructions. Amendment no. 2. 
Standards Inst. of Israel, Tel Aviv (israel). Dec 1988. 1p. (In He- 
brew). Available from The Standards Inst. of Israel, 42, University 
st., Tel Aviv. 

Not available in photocopy or microfiche. 

The amendments to Israel Standard no. 579 of January 1982 
concern the thermal output of the collector and the specifications of 
the pipes and ancillary fittings. The heat output of the collector 
shall be 41 kcal/d per liter of storage tank volume for an open- 
circuit system, or 46 kcal/d per liter for a closed-circuit system or 
one with a horizontal tank. Specifications for the pipes and connec- 
tions emphasize that they must be of metallic construction and 
must withstand the environment to which they are exposed, convey 
hot or cold water fit for drinking, and must conform with Israel 
Standard no. 1205. (RP) 


13113 (TNO-TPD-514.017) Comparative evaluations of the 
performance of three solar collectortypes. De Geus, A.C.; 
Kortschot, D.J.; Van Amerongen, G.A.H.; Schoonewille, H. Nijver- 
heidsorganisatie TNO, Delft (Netherlands). Technisch Physische 
Dienst. Apr 1988. 111p. (in Dutch). Order Number DE90738028. 
Available from NTIS (US Sales Only), PC AO6/MF A01. 

Three collector types are compared for three differentapplica- 
tions. The solar collector types are: the EPDM-mat, which is 
anuncovered collector; the Renor LP-A, a covered collector in a 
specialframe; the Renor MP, a covered collector in a traditional 
frame for theroof. Performance tests are carried out for application 
in a swimmingpool, a cooperative solar boiler system, and in the 
agriculture (calfstalls). Based on the measurements the efficiency 
of the collectors canbe compared to the costs of the tested config- 
urations. The measureddata have also been used to carry out a 
calculational optimizationstudy on the tested configurations, which 
results in an annual yieldfigure per optimized system. 48 figs., 5 
refs., 17 tabs., 3 apps. 


13114 Investigation of the performance of a compact solar 
heater. Vaxman, M. diss. 192p. Tel Aviv Univ., Israel (Jul 1984). (In 
Hebrew and English). Available from National & Univ. Library, 
Jerusalem, Israel. 

Dissertation in Hebrew with English summary. 

Three variants of solar compact systems, which contain the ab- 
sorber and the storage tank in one unit, were studied. A detailed 
theoretical model was developed, based on those used for stan- 
dard thermosyphonic solar systems, and was used to compare the 
performance of the systems studied. An experimental system with a 
2 m? absorbing surface and containing 110 | of water provided data 
for comparison with model predictions, and good agreement was 
obtained. The results indicate that the shape of the storage tank 
controls the response of the flow rate to the radiation input rate. 
Normalization of the equations of the theoretical model provided 
three sets of dimensionless numbers which characterize the three 
types of compact systems studied. (MR) 14 figs., 1 tab., 55 refs. 
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13115 Domestic soler water heating systems. Dotan, T. 
(Standards Inst. of Israel, Tel Aviv (Israel)). MAT/ - Journal of the 
Standards Inst. of Israel (israel), (64): 7-9 (Jul 1988). (in Hebrew). 
The two most widely used types of solar hot water heaters in 
Israel are those which serve individual apartments and central sys- 
tems which serve all the apartments in a building. The various 
sections of Israeli Standard no. 579 cover the various components 
of individual and central systems. Updates to Standard no. 579 
cover such aspects as the use of plastic piping, frost protection and 
the area and angles of the collectors. (RP) 4 figs., 1 tab., 2 refs. 


13116 Proper calculation of thermal insulation thickness of 
small-diameter pipes in solar water heaters. Savu, A. (Standards 
Inst. of Israel, Tel Aviv (Israel)). MAT/ - Journal of the Standards 
Inst. of Israel (Israel), (64): 21-22 (Jul 1988). (In Hebrew). 

The available recommendations for thermal insulation on small- 
diameter pipes attached to solar water heaters are not clear and 
some of the heat leakage figures they present are erroneous. This 
article briefly presents the theory of heat leakage from an insulated 
pipe, with tabulated and graphical data and equations for calculat- 
ing the heat loss and necessary insulation thickness in particular 
cases. (RP) 2 figs., 1 tab. 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 13042, 13088, 13112 


13117 (DLR-Mitt—89-17) The pressure loaded volumetric 
cermic receiver. Pritzkow, W. (Deutsche Forschungsanstalt fuer 
Luft- und Raumfahrt e.V. (DLR), Stuttgart (Germany, F.R.). 
Inst. fuer Bauweisen- und Konstruktionsforschung). Deutsche 
Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt e.V., 
Koeln (Germany, F.R.). 1989. 47p. Order Number DE90740470. 
Available from NTIS (US Sales Only), PC AO3/MF A01. 

The pressure loaded volumetric ceramic receiver with a domed 
quartz glass window and a domed foam absorber, was tested in 
the solar furnace on the Solar Thermal Test Facility at Sandia Na- 
tional Laboratories, Albuquerque, N.M., USA. These tests showed 
that the receiver works up to 4.2 bars at air outlet temperatures of 
1050deg C. With these results a potential for closed loop pro- 
cesses at high pressure is demonstrated. (orig.) With 20 figs., 13 
tabs., 3 refs. 


13118 (IE-SI-+-84/0100) The aging of solar collectors. Part 
1: Exploratory studies. Rudnick, A.; Kaplan, Y.; Kudish, A.I. 
Standards Inst. of Israel, Tel Aviv (israel). Jan 1984. 60p. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Exploratory studies covered the aging of steel flat-plate solar col- 
lectors used in thermosyphonic hot water systems for periods of 1 
month to 19 years. Physical and functional aspects of degradation 
were considered. Over 200 collectors were examined visually and 
by specially developed thermographic techniques. Ten collectors of 
ages 3-15 years were subjected to laboratory studies, including 
forced flow and thermosyphonic efficiency tests, and dissection. 
Experimental measurements were made to evaluate the effects on 
efficiency of some types of degradation observed. Based on the 
findings, and subject to confirmation by broader study and by ap- 
propriate economic analyses, suggestions are made for revisions in 
current Israeli standards, quality control in production, and mainte- 
nance techniques for solar collectors. The findings also led to the 
development of an approximate "regional average” relationship be- 
tween solar system efficiency and the amount of supplemental 
electricity required annually to meet the hot water demands of an 
“average” household in a given region. (MR) 5 figs., 5 tabs., 12 
refs. 


13119 (MOEI-RD-5-88) Selectively absorbing metallurgical 
coatings for performance in solar photothermal installations 
with higher (elevated) operating temperatures. Final report. 
Katz, D.; Werber, T. Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Research and Development Div.; Technion- 
Israel Inst. of Tech., Haifa (israel). Dept. of Materials Engineering. 
Feb 1988. 22p. (TIIT-040-0378). Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

Selectively absorbing surfaces (SAS) for use in photothermal in- 
Stallations operating at high temperatures were formed by a novel 





method based on the formation of an intermetallic compound coat- 
ing on a metallic material. The subsequent partial dealloying of the 
coating enhances solar radiation absorptivity through geometrical 
trapping. Aluminide coatings were formed on nickel, iron and two 
steels by a pack cementation process, followed by leaching in a 
caustic soda solution. Hemispherical reflectivity measurements indi- 
cated that only the SAS on nickel possessed the appropriate optical 
properties. The nickel-based SAS maintained its selective absorp- 
tivity even after exposure to air at 400 degrees C. In this process 
an absorbing-reflecting tandem is formed, which consists of a thin 
NiO layer in contact with the aluminide coating. A research program 
for adopting the method to industrial use is given. (MR) 8 refs. 


13120 (MOEI-RD-38-88) Selectively absorbing metallurgi- 
cal coatings for performance in photothermal installations 
with higher (elevated) operation temperatures. Final report. Ya- 
halom, J.; Werber, T. Technion-lsrael Inst. of Tech., Haifa (Israel). 
Dept. of Materials Engineering; Ministry of Energy and Infrastruc- 
ture, Jerusalem (Israel). Research and Development Div. Aug 
1988. 21p. (TIIT-040-0378-1). Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

1 page of budget details repeated in Hebrew. 

The report contains a research project of adaptation for commer- 
cial needs a novel method of formation of selective absorbing 
surfaces. This method was elaborated in earlier studies. The main 
goals of the research project are: working out of a suitable method 
of formation of leachable nickel aluminide coatings on tubing steel 
substrates and optimization of the following treatment for selective 
absorbing surfaces production. The methods of attaining of both 
goals are discussed. (author) 1 tab., 4 refs. 


13121 (N-90-10140, pp. 239-257) Structural concepts for 
very large (400-meter-diameter) solar concentrators. Mikulas, 
M.M. Jr. (Astro Aerospace Corp., Carpinteria, CA (USA)); 
Hedgepeth, J.M. National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center. Jul 1989. (NASA- 
CP-3037;L—16590;NAS—1.55:3037;CONF-8902153-: 2. beamed 
space-power workshop, Hampton, VA (USA), 28 Feb - 2 mar 
1989). In Second beamed space-power workshop. Available from 
NTIS, PC A19/MF A01. 

A general discussion of various types of large space structures 
is presented. A brief overview of the history of space structures is 
presented to provide insight into the current state-of-the art. Finally, 
the results of a structural study to assess the viability of very large 
solar concentrators are presented. These results include weight, 
stiffness, part count, and in-space construction time. 


13122 Test results on parabolic dish concentrators for solar 
thermal power systems. Jaffe, L.D. (California Institute of Tech- 
nology, Pasadena (USA)). Solar Energy (USA), 42(2): 173-187 
(1989). 

This paper presents results of development testing of various so- 
lar thermal parabolic dish concentrators. The concentrators were 
mostly designed for the production of electric power using dish- 
mounted Rankine, Brayton or Stirling cycle engines, intended to be 
produced at low cost. Measured performance for various dishes in- 
cluded optical efficiencies ranging from 0.32 to 0.86 at a geometric 
concentration ratio of 500, and from about 0.09 to 0.85 at a geo- 
metric concentration ratio of 3,000. Some malfunctions were 
observed. The tests should provide operating information of value 
in developing concentrators with improved performance and re- 
duced maintenance. 


1420 Heat Storage 


13123 (SERVSTR-250-3516) Phase-change thermal energy 
storage: Final subcontract report. Solar Energy Research Inst., 
Golden, CO (USA); Luz International Ltd., Los Angeles, CA (USA); 
CBY Associates, Inc., Washington, DC (USA). Nov 1989. 147p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-83CH10093. (CONF-8810464—Summ.: Symposium 
on phase-change thermal energy storage, Helendale, CA (USA), 
19-20 Oct 1988). Order Number DE89009426. Available from 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
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The research and development described in this document was 
conducted within the US Department of Energy's Solar Thermal 
Technology Program. The goal of this program is to advance the 
engineering and scientific understanding of solar thermal technol- 
ogy and to establish the technology base from which private 
industry can develop solar thermal power production options for 
introduction into the competitive energy market. Solar thermal tech- 
nology concentrates the solar flux using tracking mirrors or lenses 
onto a receiver where the solar energy is absorbed as heat and 
converted into electricity or incorporated into products as process 
heat. The two primary solar thermal technologies, central receivers 
and distributed receivers, employ various point and line-focus optics 
to concentrate sunlight. Current central receiver systems use fields 
of heliostats (two-axes tracking mirrors) to focus the sun's radiant 
energy onto a single, tower-mounted receiver. Point focus concen- 
trators up to 17 meters in diameter track the sun in two axes and 
use parabolic dish mirrors or Fresnel lenses to focus radiant energy 
onto a receiver. Troughs and bowls are line-focus tracking reflec- 
tors that concentrate sunlight onto receiver tubes along their focal 
lines. Concentrating collector modules can be used alone or in a 
multimodule system. The concentrated radiant energy absorbed by 
the solar thermal receiver is transported to the conversion process 
by a circulating working fluid. Receiver temperatures range from 
100°C in low-temperature troughs to over 1500°C in dish and cen- 
tral receiver systems. 12 refs., 119 figs., 4 tabs. 


1440 Legislation and Regulations 


13124 (OME-89-04909, pp. 4) Solar energy for Ontario. Lor- 
riman, D. (Ballinafad Research, Ballinafad, ON (Canada)). Ontario 
Ministry of Energy, Toronto, ON (Canada). 1989. (CONF-8904301-— 
: Ontario’s energy choices conference, Toronto (Canada), 3-4 Apr 
1989; MICROLOG-89-04909). In Ontario’s energy choices conter- 
ence proceedings. Available from PC Ontario Ministry of Energy, 
Communications Services Group, 62 Wellesley St., West, Main 
Floor, Toronto, ON, CAN M7A 2B7; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

The most relevant applications of solar energy to Ontario include 
building space heating and daylighting, domestic hot water heating, 
industrial process heat, pool heating, and electricity generation 
through photovoltaics. Each of these applications are discussed in 
detail. The paper concludes with a review of the barriers to further 
use of solar energy, including early unrealistic expectations, a fall 
in oil prices, high initial cost, the poor image of the technology and 
the industry, and a loss of momentum in the 1980s. 
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13125 (GSJ-8902) Mid-term report on-the study and devel- 
opment results of the Sunshine project in fiscal 1987. Study 
on the evaluation technology of geothermal sources in Japan. 
Geological Survey of Japan, Tsukuba, Ibaraki (Japan). Oct 1988. 
124p. (In Japanese). Order Number DE90710708. Available from 
NTIS (US Sales Only), PC AO6/MF A01. 

Study results of the evaluation technology of rmal sources 
in Japan in fiscal 1987 were collected in this report as a part of the 
Sunshine Project. To study the evaluation of geothermal sources 
on the scale of great sphere, investigations and re-examinations 
were carried out. In South Kyushu, geological study on the area 
whose first stage of the volcanic layers are not yet known was exe- 
cuted. In the reinvestigation of the Hakkoda geothermal area, the 
anisotropy of the apparent specific resistance was explained by the 
great sphere MT method. The changes of the volcanic activities 
confirmed in the middie Kyushu will be effective information of the 
plate movements after 5Ma. The magma reservoir that burst the 
Kinugawa welded pyroclastic rocks is already cold as a source of 
heat. A new method of evaluating geothermal sources was studied 
next. In the Hakkoda geothermal area, the heat sources, the 
geothermal reservoir layer and the geothermal fluidic system are 
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closely related with the caldera, and so a matching model was cre- 
ated. And the enumerated amount of geothermal sources showed 
a reasonable value. The specific resistance distribution obtained by 
the MT method indicated the distribution of layers well. Existing 
data were collected and the interpretation standard was created as 
the base of learnings for extracting promising geothermal areas. 
122 refs., 38 figs., 13 tabs. 


13126 (LA-11717-HDR) Hot Dry Rock Geothermal Energy 
Development Program: Annual report, fiscal year 1987. Smith, 
M.C.; Hendron, R.H.; Murphy, H.D.; Wilson, M.G. Los Alamos Na- 
tional Lab., NM (USA). Dec 1989. 55p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract W-7405-ENG- 
36. Order Number DE90005690. Available from NTIS, PC A04/MF 
AO1 - OSTI; GPO Dep. 

During Fiscal Year 1987, emphasis in the Hot Dry Rock Geother- 
mal Energy Development Program was on preparations for a 
“Long-Term Flow Test” of the “Phase Il” or “Engineering” hot dry 
rock energy system at Fenton Hill, New Mexico. A successful 30- 
day flow test of the system during FY86 indicated that such a 
system would produce heat at a temperature and rate that could 
support operation of a commercial electrical power plant. However, 
it did not answer certain questions basic to the economics of long- 
term operation, including the rate of depletion of the thermal 
reservoir, the rate of water loss from the system, and the possibility 
of operating problems during extended continuous operation. 
Preparations for a one-year flow test of the system to answer 
these and more fundamental questions concerning hot dry rock 
systems were made in FY87: design of the required surface facili- 
ties; procurement and installation of some of their components; 
development and testing of slimline logging tools for use through 
small-diameter production tubing; research on temperature- 
sensitive reactive chemical tracers to monitor thermal depletion of 
the reservoir; and computer simulations of the 30-day test, ex- 
tended to modeling the planned Long-Term Flow Test. 45 refs., 34 
figs., 5 tabs. 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 13147 


13127 (DOE/ER/13665—-T1) Thermal regimes of major vol- 
canic centers: magnetoteliuric constraints: Progress report. 
Hermance, J.F. Brown Univ., Providence, RI (USA). Dept. of Geo- 
logical Sciences. 13 Nov 1987. 13p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-87ER13665. Order Number 
DE90005335. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The focus of activity at this laboratory is on applying natural 
electromagnetic methods along with other geophysical techniques 
to studying the dynamical processes and thermal regimes associ- 
ated with centers of major volcanic activity. We are presently 
emphasizing studies of the Long Valley/Mono Craters Volcanic 
Complex, the Cascades Volcanic Belt, and the Valles Caldera. This 
work addresses questions regarding geothermal energy, chemical 
transport of minerals in the crust, emplacement of economic ore 
deposits, and optimal siting of drill-holes for scientific purposes. In 
addition, since much of our work is performed in the intermontane 
sedimentary basins of the western US (along with testing our field- 
system in some of the graben structures in the Northeast), there is 
an application of these studies to developing exploration and inter- 
pretational strategies for detecting and delineating structures 
associated with hydrocarbon reserves. 


13128 (SEGJ-8901) Proceedings of the 80th SEGJ confer- 
ence. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). 10 May 1989. 367p. (in Japanese). (CONF-8905237-—: 80. 
Society of Exploration Geophysicists of Japan (SEGJ) conference, 
Tokyo (Japan), 10 May 1989). Order Number DE90710404. Avail- 
able from NTIS (US Sales Only), PC A16/MF A01. 

Proceedings of the 80th SEGJ conference were reported. On the 
seismic surveys; P- and S- wave measurements using air gun, 
seismic and resistivity tomography analysis, offset VSP and so on 
were useful in an estimation of subsurface structure. Concerning 
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the relation between geological factors and P-wave velocity, empiri- 
cal formulae were derived. An electromagnetic vibrator was 
designed for shallow penetration reflection survey, and the charac- 
teristics were examined. A measurement of artificial subsurface 
crack was carried out at Higashihachimantai by Tri-axial Shear 
Shadow Method using air gun, the result coincided with the direc- 
tion of crack estimated by stress measurement. As for MT survey, 
a measurement of resistivity structure in volcano region was re- 
ported, and an exploration of regional crustal structure (at several 
kilometers depth below ground )by MT method was also described. 
Shallow resistivity structure was delineated by AMT method, and 
more precise results of analyses were acquired. A high accuracy 
MT method was proved through simultaneous measuring four 
points-triple collation treatment. Assessments of hydrothermal re- 
sources of the Onikobe, Hakkoda areas by numerical modeling in 
the explorations of resistivity were conducted. The results of bore- 
hole tests of geothermal reservoirs were explained. A radar 
measurement and a new AE measurement were developed for the 
high accuracy measurement in boreholes. 252 refs., 473 figs., 45 
tabs. 


13129 (SEGJ-8901, pp. 223-228) Numerical modeling of 
hydrothermal system in the Onikobe Caldera. Yasukawa, Ka- 
sumi (Geological Survey of Japan, Tsukuba); Ishido, Tsuneo. 
Society of Exploration Geophysicists of Japan, Tokyo (Japan). 10 
May 1989. (in Japanese). (CONF-8905237—: 80. Society of Explo- 
ration Geophysicists of Japan (SEGJ) conference, Tokyo (Japan), 
10 May 1989). In Proceedings of the 80th SEGJ conference. Or- 
der Number DE90710404. Available from NTIS (US Sales Only), 
PC A16/MF A01. 

This is the result of numerical modeling of hydrothermal system 
in the southern part of Onikobe caldera, based on the data derived 
from various surveys. The study volume measures 13 km by 7km 
(horizontally) by about 2 km (vertically) and is divided into a large 
number (13 * 7 * 8) of discrete grid blocks. Properties of rock for- 
mations are classified into eight sets, assigning high permeability 
(due to cracks) or low one (due to no cracks) to each of four kinds 
of rocks in the present district. These permeabilities and the pa- 
rameters describing fluid source imposed on the lowest layer of 
blocks were adjusted during development of the model. No mass 
transfer is permitted across four vertical faces and base of the 
study volume. On the surface, pressures and temperatures are im- 
posed according landforms and the radiation - convection condition 
respectively. The calculation was carried out for a computed history 
80000 years long by the use of a simulator (RIPS-CRAY-THOR) 
developed by the Agency of Industrial Science and Technology. 
The fundamental features of the system were built up by about 
20000 years; thereafter it evolved only slowly. The final model well 
reproduces the observed pressure and temperature distribution. 8 
refs., 5 figs., 1 tab. 


13130 (SEGJ-8901, pp. 229-234) Assessment of geother- 
mal resources of the Hakkoda geothermal area. Okubo, 
Yasukuni (Geological Survey of Japan, Tsukuba); Murata, Yasuaki; 
Ogawa, Yasuo; Takakura, Shin'ichi; Tsu, Hiroji. Society of Explo- 
ration Geophysicists of Japan, Tokyo (Japan). 10 May 1989. (in 
Japanese). (CONF-8905237—: 80. Society of Exploration Geo- 
physicists of Japan (SEGJ) conference, Tokyo (Japan), 10 May 
1989). In Proceedings of the 80th SEGJ conference. Order Num- 
ber DE90710404. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

This is a report on the assessment of geothermal resources of 
the Hakkoda geothermal area, Japan, based on the temperature 
data, the structure data and the water discharge data. The authors 
express the lost circulation model of the area as a probability func- 
tion, which is inferred from the lost circulation data of 16 boreholes. 
They assume that the water discharge model is equal to the lost 
circulation model. Potential electric power can be given by the wa- 
ter discharge multiplied by the temperature of water. Electric power 
derived from high-temperature (>150°C) water and intermediate 
temperature (from 150°C to 90°C) water are estimated through the 
Monte Carlo method and given by the mean or expectation values. 
Final result is expressed as the distribution of expectation values of 
the electric power over the present area, which can be extracted 
from one borehole. Under assumption of one hole per 1 km?, 





which will not cause any interference between two holes, total ex- 
pectation values of electric power are several millions kW through 
the sum of the area having expectation values higher than 500 kW. 
19 refs., 6 figs. 


1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 13124, 13126, 13127, 14788 


13131 (SEGJ-8901, pp. 51-56) Rock investigations by us- 
ing seismic and resistivity tomography techniques. Saito, 
Hideki (Oyo Corp., Tokyo (Japan)); Shima, Hiromasa. Society of 
Exploration Geophysicists of Japan, Tokyo (Japan). 10 May 1989. 
(In Japanese). (CONF-8905237—: 80. Society of Exploration Geo- 
physicists of Japan (SEGJ) conference, Tokyo (Japan), 10 May 
1989). In Proceedings of the 80th SEGJ conference. Order Num- 
ber DE90710404. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

This is an attempt to examine the applicability of authors’ tech- 
niques to rock-bed investigation by numerical and field test. Brief 
accounts are given on the algorithm, developed by the authors, of 
reconstructing the data derived from seismic tomography and from 
resistivity one. They carry out numerical experiment on a some- 
what complicated model of rock mass which contains a weathered 
surface layer and a fractured zone. Both of them are fairly well re- 
produced on each of the two reconstructed sections. It is noted, 
however, that the section derived from seismic data well repre- 
sents discontinuous features of rock whereas that from resistivity 
data puts stress on continuous features. Field examination is car- 
ried out on a andesite lava overiaid with thick river-bed gravel, of 
which hydrothermally altered portions are irregularly distributed in 
it. Each of the two tomography data reconstruct similar section with 
upper, middie and lower layers, of which the lower layer with resis- 
tivity less than 100Qm represents altered part. 7 refs., 11 figs. 


13132 (SEGJ-8901, pp. 174-179) Three dimensional geo- 
electrical structure in Kuji Volcano. Mogi, Toru (Kyushu Univ., 
Fukuoka (Japan)); Nakama, Kazuhide; Kajiwara, Tatsuya. Society 
of Exploration Geophysicists of Japan, Tokyo (Japan). 10 May 
1989. (in Japanese). (CONF-8905237-: 80. Society of Exploration 
Geophysicists of Japan (SEGJ) conference, Tokyo (Japan), 10 May 
1989). In Proceedings of the 80th SEGJ conference. Order Num- 
ber DE90710404. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

The authors have constructed a resistivity structure model of the 
area around Mt. Kuju - loyama in order to deal with the geothermal 
structure of the area. They carried out the study by the use of the 
data obtained chiefly by ELF-MT method and ULF-MT method, the 
frequency range of the former being 8 - 40 Hz and that of the latter 
0.001-1 Hz. Three dimensional modeling was applied to a rectan- 
gular area of about 4.2 km? surrounding Mt. Kuju - ioyama in order 
to treat the complicated landforms and subsurface structures. 
Advantage has been taken of the initial model derived from two di- 
mensional resistivity sections and of the diagnalization of apparent 
impedance tensors according to their eigen values. The model 
derived from the study presents a low resistivity zone (<5Qm) be- 
neath the loyama fumarolic area. It is limited to an area of 900m 
by 500 m in horizontal sections, and is considered to be the zone 
in which thermal water rises to the surface. The result of survey 
using SMT and ULF-MT methods suggest that it continues down- 
ward up to the depth of 1000m. 9 refs., 5 figs. 


13133 (SEGJ-8901, pp. 180-184) Exploration of regional 
crustal structure by magnetotellurics (1). Ogawa, Yasuo (Geo- 
logical Survey of Japan, Tsukuba); Takakura, Shin’ichi; Uchida, 
Toshihiro; Murakami, Yutaka; Murata, Yasuaki. Society of Explo- 
ration Geophysicists of Japan, Tokyo (Japan). 10 May 1989. (In 
Japanese). (CONF-8905237—: 80. Society of Exploration Geo- 
physicists of Japan (SEGJ) conference, Tokyo (Japan), 10 May 
1989). In Proceedings of the 80th SEGJ conference. Order Num- 
ber DE90710404. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

MT surveys covering a wide region, including geothermal area in 
it, have been planned for the purpose of investigating the resistivity 
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structure in the depth of crust. The present survey aims at ascer- 
taining the existence of low seaietviy layer and sounding its depth. 
The authors have adopted V5'"-MT system, developed by 
Phoenix Co., as the one serving for their purpose, because it is ca- 
pable of dealing with electromagnetic field over a frequency range 
from 400 Hz to 0.0005 Hz. In addition they took advantage of re- 
mote reference MT method. Measurements were conducted at 11 
points located at intervals of about 5 km along a nearly E-W trend- 
ing line which passed through the vicinity of Mt. Bandai, Japan. 
The result of survey is presented in the form of resistivity section 
derived from one dimensional analysis of TE mode data. It is noted 
that the occurrence of low resistivity layer (1 - 30Qm) is common 
to all observation points at the depths more than a fen km and lat- 
erally extends to the area outside of Quaternary volcanic zone. It is 
shown that the top of high resistivity layer lying above this low re- 
sistivity layer is in harmony with the geologic structure of the 
present district. 6 refs., 8 figs. 


13134 (SEGJ-8901, pp. 185-190) Geoelectrical structure in 
Tokachi region by MT/AMT method and evaluation of AMT 
method. Nakata, Haruya (Geothermal Energy Research Co., Ltd., 
Tokyo (Japan)); Miura, Yasuo; Takasugi, Shinji; Natsumi, Yoshio; 
Hakari, Nobuo; Noda, Tetsuo; Yamada, Yasuo. Society of Explo- 
ration Geophysicists of Japan, Tokyo (Japan). 10 May 1989. (in 
Japanese). (CONF-8905237-: 80. Society of Exploration Geo- 
physicists of Japan (SEGJ) conference, Tokyo (Japan), 10 May 
1989). In Proceedings of the 80th SEGJ conference. Order Num- 
ber DE90710404. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

Resistivity survey by the combined use of MT method and AMT 
method has been conducted for the propose of geothermal re- 
sources exploration in the volcanic area of about 1500 Km? in the 
central part of Hokkaido. MT-1 system, developed by EMI Co., was 
adopted as the one serving for the authors’ purpose, which was 
capable of dealing with a frequency range from 0.001 Hz to 20,000 
Hz. AMT method makes it possible to obtain inhomogeneous struc- 
ture of shallow layer resistivity (less than about 400 m in depth) 
more reliable than that obtained only by using MT method and 
consequently to improve two dimensional resistivity model. The re- 
sistivity structure of the present area is composed of three layers 
from the surface downward as follows; first layer of 50 - 500 Qm, 
second layer of 50 Qm or less and third layer of 50 - 200 Qm or 
more. The authors has discovered three zones of low resistivity 
anomalies (<10 Qm) which possibly correspond to geothermal re- 
sources. These zones are all located at the vicinity of centers of 
Quaternary volcanoes. In addition the result of survey is presented 
in the form of a synthetic resistivity map. 11 refs., 8 figs., 1 tab. 


13135 (SEGJ-8901, pp. 197-202) Case study of high accu- 
racy MT method in Hokkaido (Part 3). Kawakami, Noriaki 
(Geothermal Energy Research Co., Ltd., Tokyo (Japan)); Miura, 
Yasuo; Okabe, Takashi; Takasugi, Shinji; Muramatsu, Shigeki. So- 
ciety of Exploration Geophysicists of Japan, Tokyo (Japan). 10 May 
1989. (in Japanese). (CONF-8905237—: 80. Society of Exploration 
Geophysicists of Japan (SEGJ) conference, Tokyo (Japan), 10 May 
1989). In Proceedings of the 80th SEGJ conference. Order Num- 
ber DE90710404. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

The result of field test of the high accuracy MT method is re- 
ported, which was conducted in the Minamikayabe field, Japan, in 
the autumn of 1988. The field is close to the sea, so it was previ- 
ously examined to what extent could the sea effect on survey data, 
in order to take the effect into account in the analysis of field data. 
High density measurements was carried out in the test area of 
about 20 Km?, based on network arrangement of observation 
points. The resistivity structure obtained by two dimensional analy- 
sis was compared with the well logging data, in order to confirm 
that the present method works well for obtaining reliable subsur- 
face resistivity structure. According to gravity survey, mercury 
survey and so on, the geothermal reservoir in this field is consid- 
ered to be related with N-S trending fractures existing in intrusive 
rocks which are widely distributed beneath the test area and have 
high resistivity. The high density measurements could detect the 
relatively low resistivity anomaly corresponding to the fractures in 
intrusive rocks. 1 ref., 11 figs. 
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13136 (SEGJ-8901, pp. 165-167) Evaluation of artificial 
subsurtace crack by tri-axial shear shadow method. Saito, Hi- 
royuki (Tohoku Univ., Sendai (Japan)); Niitsuma, Hiroaki. Society of 
Exploration Geophysicists of Japan, Tokyo (Japan). 10 May 1989. 
(In Japanese). (CONF-8905237—: 80. Society of Exploration Geo- 
physicists of Japan (SEGJ) conference, Tokyo (Japan), 10 May 
1989). In Proceedings of the 80th SEGJ conference. Order Num- 
ber DE90710404. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

The tri-axial shear shadow method has been worked out which 
determines the shape of subsurface crack using the attenuation of 
elastic transverse wave. Solving the transmission problem of elas- 
tic wave, it is proved the SHc component of elastic wave cannot 
passes through a crack plane. (SHc is a unit vector which lies on a 
crack plane and is perpendicular to the propagation path of elastic 
wave.) SHc on each propagation path of wave is determined by 
changing the positions of wave source and receiver. Two different 
SHe at a point determine the normal to crack plane passing 
through the point. In order to put the method to practical test, the 
evaluation of artificial crack was carried out by the use of a down- 
hole air-gun and a tri-axial detector in Higashihachimantai field, 
Japan. Much account was taken of the critical angle of elastic 
wave and the directivity of air-gun shot in arranging the wave 
source and the receiver. The shape of crack determined by the 
present method is in harmony with that observed on core samples 
from the wells and that estimated from the measurements of three 
dimensional in-situ stress. 2 refs., 5 figs. 


13137 (SEGJ-8901, pp. 212-216) Interpretation of resistiv- 
ity data in geothermal field. Uchida, Toshihiro (Geological Survey 
of Japan, Tsukuba). Society of Exploration Geophysicists of Japan, 
Tokyo (Japan). 10 May 1989. (In Japanese). (CONF-8905237-: 
80. Society of Exploration Geophysicists of Japan (SEGJ) confer- 
ence, Tokyo (Japan), 10 May 1989). In Proceedings of the 80th 
SEGJ conference. Order Number DE90710404. Available from 
NTIS (US Sales Only), PC A16/MF A01. 

The author gives comment on the relation between geothermal 
reservoirs and resistivity structures on the basis of the data ob- 
tained by the surveys so far conducted chiefly in the Sengan 
district, Japan. The resistivity structures of the area around Mt. 
Akita-yakedake and Hachimantai, which are derived from MT 
method or Schlumberger method data, are on the whole in har- 
mony with the data obtained by electrical logging at the wells in the 
same area. A vertical cross section of alteration gones is 
presented, which is expressed by means of the distribution of alter- 
ation minerals. In this area neutral or alkaline waters caused the 
alteration of first stage and acidic fluid caused that of occurrence of 
typical alteration minerals such as montmorillonite with the resistivi- 
ties of alteration zones containing them, and notes that the 
alteration at relatively low temperature give rise to low resistivity 
layer. 12 refs., 7 figs., 1 tab. 


13138 (SEGJ-8901, pp. 217-222) CSAMT survey in the Os- 
orezan geothermal area, Northeast Japan. Takakura, Shin'ichi 
(Geological Survey of Japan, Tsukuba); Uchida, Toshihiro; Aoki, 
Masahiro. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). 10 May 1989. (In Japanese). (CONF-8905237-: 80. Soci- 
ety of Exploration Geophysicists of Japan (SEGJ) conference, 
Tokyo (Japan), 10 May 1989). In Proceedings of the 80th SEGJ 
conference. Order Number DE90710404. Available from NTIS (US 
Sales Only), PC A16/MF A01. 

This is a report on the result of one dimensional analysis of re- 
sistivity structure based on CSAMT survey along a traverse line 
passing through the Osorezan fumarolic zone. A sending dipole of 
about 1 km length was set up at a distance of about 2 km to the 
south of the survey area and was connected with a transmitter op- 
erating at a frequency range from 1 Hz to 8192 Hz. Measurements 
were carried out at a total of 169 points in the survey area with the 
traverse line 1 km long as center. According to the result of analy- 
sis at every point on the traverse line, the resistivity structure of the 
present area is divided into three layers as follows; first layer of 3 - 
15 Qm from the surface to tens of meters in depth, second layer of 
about 1 Qm at the depths from tens of meters to about 150 m, and 
third layer of several Qm at further depths. These three layers, 
first, second and third, may be correlated to lacustrine sediments 
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and lava, tuff breccia, and basement formation, respectively. The 
correlation is not entirely reliable, however, because these rock for- 
mations are partly altered by geothermal activities. 4 refs., 4 figs. 


13139 (SEGJ-8901, pp. 235-239) Well testing on fractured 
geothermal reservoir (2). Nonisothermal flow effects. Nakao, 
Shinsuke (Geothermal Survey of Japan, Tsukuba); Ishido, Tsuneo. 
Society of Exploration Geophysicists of Japan, Tokyo (Japan). 10 
May 1989. (in Japanese). (CONF-8905237—: 80. Society of Explo- 
ration Geophysicists of Japan (SEGJ) conference, Tokyo (Japan), 
10 May 1989). In Proceedings of the 80th SEGJ conference. Or- 
der Number DE90710404. Available from NTIS (US Sales Only), 
PC A16/MF A01. 

This is an attempt to analyze the skin effect on pressure change 
which is caused by cold-water injection into a geothermal reservoir 
by means of numerical simulation. The simulation is carried out on 
a simple model with concentric structure, which is composed of a 
reservoir bounded by two horizontal plane boundaries permitting no 
mass transfer and of a cylindrical well vertically penetrating the 
reservoir. The skin effect is caused by the difference between the 
permeability of rock close to the well (skin zone) and that of the 
reservoir. The skin factors is given by the equation, S = (k/K.-1)/ 
1n(rstw), where k and k, is the permeability of reservoir and that of 
skin zone respectively and r. and tw is the radius of skin zone and 
well respectively. The calculation was carried out for S =+-5.1 and 
+-2.8; the former being the case in which r, is large and the latter 
is the case in which r, is small. The authors conclude their study 
by remarking that cold-water injection may distinguish between 
porous type and fracture type of reservoirs, when the skin zone is 
thin but not when it is thick. 5 refs., 3 figs., 3 tabs. 


13140 (SEGJ-8901, pp. 334-338) Precise estimation of rele- 
tive directions of AE doublet in tri-axial hodogram source 
location. Moriya, Hirokazu (Tohoku Univ., Sendai (Japan)); Niit- 
suma, Hiroaki. Society of Exploration Geophysicists of Japan, 
Tokyo (Japan). 10 May 1989. (In Japanese). (CONF-8905237-: 
80. Society of Exploration Geophysicists of Japan (SEGJ) confer- 
ence, Tokyo (Japan), 10 May 1989). In Proceedings of the 80th 
SEGJ conference. Order Number DE90710404. Available from 
NTIS (US Sales Only), PC A16/MF A01. 

This is a report on the investigation conducted for the purpose of 
improving AE source location by the use of AE doublet, that is a 
couple of simultaneous AE on a crack plane. The distance be- 
tween the observation point and the AE doublet can be estimated 
using the difference in travel times of both P-wave and S-wave de- 
rived from cross-spectra analysis. The relative direction of AE 
doublet cannot be precisely estimated by analyzing actual signal 
received, because observed P-wave is not perfectly polarized in 
the direction of propagation on account of noise and others. The 
authors detect frequencies, of which three components of P-wave 
motion have high correlation among them, by the use of coherence 
between each two of them and estimate the direction of AE source 
based on these frequencies. To put the present method to a practi- 
cal test, the authors analyze the AE data which were derived at the 
time of mud lost at a well in the Kakkonda geothermal area, Japan. 
AE sources obtained by the present method are located nearly on 
a plane suggesting a subsurface crack plane formed at the time. 6 
refs., 4 figs. 


13141 (SEGJ-8901, pp. 339-343) Confidence evaluating pa- 
rameters for automatic tri-axial AE source location. Nagano, 
Koji (Tohoku Univ., Sendai (Japan)); Niitsuma, Hiroaki. Society of 
Exploration Geophysicists of Japan, Tokyo (Japan). 10 May 1989. 
(In Japanese). (CONF-8905237—: 80. Society of Exploration Geo- 
physicists of Japan (SEGJ) conference, Tokyo (Japan), 10 May 
1989). In Proceedings of the 80th SEGJ conference. Order Num- 
ber DE90710404. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

The authors have proposed the conception of confidence which 
is useful for evaluating the reliability of automatic AE source loca- 
tion. They use a confidence parameter for a certain quantity which 
is correlated with the dispersion of values of the quantity estimated 
from statistically equivalent AE signals, to evaluate the confidence 
of estimation with respect to the quantity. D/W is presented as the 
confidence parameter for the detection of P-wave arrival time, 
where D is derived from mutual correlation coefficient between 





each two of three components of input energy sum and W is the 
increment of input energy after P-wave arrival. Compensated 
global polarization coefficient is presented as the confidence pa- 
rameter for the direction of P-wave polarization. The difference 
between maximum and minimum of logarithmic likelihood function 
divided by the interval of analysis is presented as the confidence 
parameter for the detection of S-wave arrival time. The authors 
estimated the dispersion of AE source location by the above confi- 
dence parameters on the basis of actual AE signals, confirming the 
availability of these parameters. 5 refs., 6 figs. 


13142 (SEGJ-8901, pp. 308-310) Borehole radar measure- 
ments in salt deposit. Sato, Motoyuki (Tohoku Univ., Faculty of 
Engineering, Sendai (Japan)); Thierbach. R.; Niitsuma, Hiroaki. So- 
ciety of Exploration Geophysicists of Japan, Tokyo (Japan). 10 May 
1989. (In Japanese). (CONF-8905237—: 80. Society of Exploration 
Geophysicists of Japan (SEGJ) conference, Tokyo (Japan), 10 May 
1989). In Proceedings of the 80th SEGJ conference. Order Num- 
ber DE90710404. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

This is a report on the result of analysis of radar pulse propaga- 
tion in salt deposit. Measurements were conducted by the use of 
two vertical boreholes, 0.15 m in diameter and 15.6 m apart from 
each other, in the salt deposit near Hannover, West Germany. A 
transmitting dipole antenna, 1.86 m long and 3 cm in diameter, 
emits pulses of the duration 2 ns. Receiving antenna is a dipole of 
the same size. The forms of received wave were recorded with the 
stepwise change of the angle between the direction of pulse 
propagation and that of the antenna axis oriented in the vertical di- 
rection. On the other hand, the forms of wave received by the 
downhole dipole antenna are deduced from theoretical analysis us- 
ing transmission line approximation. It is shown that the theoretical 
wave forms coincide with the measured ones. Furthermore, the 
authors note that complex wave forms due to higher harmonics ap- 
pear when the receiving antenna is placed apart in the vertical 
direction from the transmitting antenna. 3 refs., 2 figs. 


13143 (UCRL-—100840) Seismic monitoring of a flow test in 
the Salton Sea Geothermal Field. Jarpe, S.P.; Kasameyer, P.W.; 
Johnston, C. Lawrence Livermore National Lab., CA (USA). Jun 
1989. 7p. Sponsored by U.S. DOE Conservation & Renewable En- 
ergy. DOE Contract W-7405-ENG-48. (CONF-891031—10: Annual 
meeting of the Geothermal Resources Council, Santa Rosa, CA 
(USA), 1-4 Oct 1989). Order Number DE90005311. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The purpose of this seismic monitoring project was to character- 
ize in detail the micro-seismic activity related to the flow-injection 
test in the Salton Sea Geothermal Field. Our goal was to deter- 
mine if any sources of seismic energy related to the test were 
observable at the surface, using both conventional seismic network 
techniques and relatively newer array techniques. These methods 
allowed us to detect and locate both impulsive microearthquakes 
and continuous sources of seismic energy. Our network, which was 
sensitive enough to be triggered by magnitude 0.0 or larger events, 
found no impulsive microearthquakes in the vicinity of the flow test 
in the 8 month period before the test and only one event during the 
flow test. We have observed some continuous seismic noise 
sources that may be attributed to the flow test. 4 refs., 4 figs. 


13144 A new seismic-hydraulic approach to modeling flow 
in fractured rocks. Witherspoon, P.A. (Lawrence Berkeley Lab., 
CA (USA)); Long, J.C.S.; Majer, E.L.; Myer, L.R. pp. 1534 of Pro- 
ceedings of the NWWA conference on solving ground water 
problems with models. National Water Well Assoc., Dublin, OH 
(1987). (CONF-870252—: NWWA conference on solving ground 
water problems with models, Denver, CO (USA), 10-12 Feb 1987). 

Modeling flow of ground water in fractured rocks is a major prob- 
lem. This paper summarizes a program of investigations currently 
underway in this laboratory to characterize the geometry of frac- 
tured rocks and develop methods of handling flow in such systems. 
Numerical models have been developed to investigate flow 
behavior in two- and three-dimensional fracture networks. Two- 
dimensional studies of fracture interconnection indicate that 
systems with shorter fracture lengths have smaller permeabilities 
and behave less like porous media than those with longer lengths. 
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Studies of transport indicate that the effects of increasing the coef- 
ficient of variation of aperture are opposite to those of increasing 
the correlation between length and aperture. Studies of scale and 
boundary effects indicate that the size of the representative ele- 
mentary volume for homogeneously fractured systems may only be 
a function of fracture frequency. These are some examples of the 
insights to be gained from modeling studies of fractured rocks. 


13145 Carbon, oxygen, and sulfur isotope studies of the hy- 
drothermal mineralization in the Gavnunim Valley, Makhtesh 
Ramon, Israel. Itamar, A. (Geological Survey of israel, Jerusalem); 
Matthews, A. /srae! Journal of Earth-Sciences (Israel), 37(2-3): 
91-103 (1988). 

Quartz and sulfide minerals from polymetallic vein-type mineral- 
ization within the quartz syenites of the Gavnunim Valley, 
Makhtesh Ramon, exhibit isotopic compositions quite different from 
other hydrothermal ore occurrences. Quartz samples have 

delta'®O of 19.2-25.3% and the delta™S of sulfides varies from 
-17.5 to -30.6%. At mineral deposition temperatures of 200-350 de- 
grees C these ranges strongly indicate isotopic buffering of the 
fluids by the sediments in contact with the intrusive rocks. The dis- 
tribution of delta'SC and delta'®O in secondary carbonates is 
consistent with epigenetic remobilization. The mineralization phe- 
nomena in the Gavnunim Valley are constrained to the later stages 
of magmatic activity, when circulating hydrothermal fluids moving 
through the sediments infiltrated fractures within the roof of the ig- 
neous body and deposited primary sulfide and gangue minerals. 
(RP) 1 fig., 3 tabs., 1 map, 58 refs. 
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13146 Relative pertormance of supercritical _— geother- 
mal power cycles with in-tube condensers ditterent 
orientations. Bliem, C.J. (idaho National - nore Lab., idaho 
Falls, ID (USA)); Mines, G.L. pp. 2950 of Proceedings of the 24th 
intersociety energy conversion engineering conference. Volume 5. 
IEEE Service Center, Piscataway, NJ (1989). (CONF-890815—: 24. 
intersociety energy conversion engineering conference, Arlington, 
VA (USA), 6-11 Aug 1989). 

Technical Paper 899145. 

The Heat Cycle Research Program, which is conducted for the 
Department of Energy, has as its objective and development of the 
technology for effecting the improved utilization of moderate tem- 
perature geothermal resources. The current testing involves the 
investigation of the performance of binary power cycles utilizing 
mixtures of non-adjacent hydrocarbons as the working fluids, with 
supercritical vaporization and in-tube condensation. The utilization 
of these concepts will improve the net geofluid effectiveness (net 
plant output per unit mass of geofluid) about 20% over that of a 
conventional binary power plant. The major prerequisite for this 
improvement is the achievement of integral, countercurrent con- 
densation. Results are presented for testing of the performance of 
the condenser at different tube inclinations. The performance in the 
vertical orientation is better than in either the horizontal or inclined 
orientations. 
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13147 (SEGJ-8901, pp. 240-245) Significance of simultane- 
ous pressure-temperature measurement on interference test. 
Osato, Kazumi (Geothermal Energy Research Co., Ltd., Tokyo 
(Japan)); Nakashima, Satoshi; Takasugi, Shinji; Muramatsu, 
Shigeki. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). 10 May 1989. (In Japanese). (CONF-8905237—: 80. Soci- 
ety of Exploration Geophysicists of Japan (SEGJ) conference, 
Tokyo (Japan), 10 May 1989). In Proceedings of the 80th SEGJ 
conference. Order Number DE90710404. Available from NTIS (US 
Sales Only), PC A16/MF A01. 

This is a numerical simulation analyzing the effect of reinjected 
thermal water on the temperature and pressure change in a 
geothermal reservoir. The calculation is carried out on a simple 
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model which is composed of a linear reinjection well and a reser- 
voir extending concentrically from it. The reservoir model is 
assumed to satisfy the following conditions: first, fluid and rock are 
initially in the state of thermal equilibrium, second, reinjected water 
with constant enthalpy flows through the reservoir at constant rate. 
Setting the accuracy of temperature measurement at 1.0°C, the 
authors calculated the radius of area where temperature change is 
detected at a certain time after the start of reinjection. The results 
of simulation are summarized on each of two types of reservoir 
models, that is porous medium model and fracture model. From 
them the authors draw the following conclusion that the effective 
thickness of the former model reservoir or the fracture character of 
the latter can be specified by simultaneous pressure-temperature 
measurement. 3 refs., 7 figs., 5 tabs. 


13148 The Geopressured-Geothermal Program: Energy 
conversion status and future possibilities. . Negus-DeWys, J. 
(Idaho National Engineering Lab., Idaho Falls, ID (USA)); Lawford, 
T.W.; Faulder, D.D. pp. 2950 of Proceedings of the 24th intersoci- 
ety energy conversion engineering conference. Volume 5. IEEE 
Service Center, Piscataway, NJ (1989). DOE Contract AC07- 
761D01570. (CONF-890815—: 24. intersociety energy conversion 
engineering conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899623. 

The Geopressured-Geothermal Program, sponsored by the De- 
partment of Energy (DOE) began in 1976 with the Wells of 
Opportunity. This early research concentrated on resource charac- 
terization at several locations in Texas and Louisiana. More 
recently, the program has included well operations and supporting 
university research in geoscience and engineering. Long term flow 
testing, reinjection of brine, and scale prevention were accom- 
plished at the Gladys McCall Well. The Pleasant Bayou Well 
provided additional data for modeling and predicting geopressured 
reservoir behavior. This year a hybrid power system (HPS) was 
constructed at Pleasant Bayou in cooperation with the Electric 
Power Research institute (EPRI). This is the first conversion of the 
geopressured-geothermal resource to electricity. An economic re- 
view of geopressured-geothermal resource development concludes 
that using off-the-shelf technology, electricity can be produced for 
$0.125/kWh from a Gladys McCall type resource (40,000 bpd brine 
production, 27 scf methane/bbl, 288°F brine, and 10-year resource 
life). The Pleasant Bayou type resource can produce electricity for 
$0.32/kWh. Advanced technology could reduce the cost to $0.16/ 
kWh. A review and status of the HPS is presented with future pos- 
sibilities for the program. 


13149 Study on high temperature cement for hot dry rock 
energy development. Matsunaga, Isao (National Research Inst. 
for Pollution and Resources, Tsukuba (Japan)); Shinmyo, Jun’ichi; 
Cocks, G. Shigen (Japan), 1(2): 17-28 (25 Feb 1989). (In Japan- 
ese). 

When a hydraulic fractured reservoir is made in a dry hot rock, 
isolation of a section of the open well bore is carried out by a 
cemented-in method. The effect of retarder on curing and setting of 
high temperature cement was studied. Cured cement was exam- 
ined by X-ray diffraction analysis, X-ray fluorescence analysis and 
scanning electron microscopy(SEN) to identify structures. H class 
cement of API specification, D66 silica powder made by Dowell 
and the D121 retarder made by Dowell were used in this test. 
Heating cure was carried out by a external heating type autoclave 
at the conditions of maximum temperature of 340°C, mean heat-up 
rate of 2°C/min and pressure of 35MPa. The starting heat-up rate 
affected hardly on hardening. When setting or hardening was car- 
ried out by adding the retarder and by lower curing temperature, 
added amount of the retarder affected greatly on the setting time. 
Xonotlite was found in superior hardened cement but much starting 
materials such as alite and quartz were remained in unsettled ce- 
ment mud. Pores became more and the size of crystalline became 
larger by increasing the retarder. Overall porosity did not change 
even if the pore diameter increased. 13 refs., 11 figs., 4 tabs. 
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13150 (IE-ARO-IAE-84/0003) Heating greenhouses by 
geothermal water. Planning and optimization of the space 
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heating system using polyethylene pipes. Tal, A. Agricultural 
Research Organization, Bet Dagan (Israel). Inst. of Agricultural En- 
gineering. May 1984. 14p. (in Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

The success of geothermal heating of greenhouses at the Paran 
settlement in the south of Israel has led to the decision to start a 
commercial enterprise of growing melons in this way. This report 
describes the heating system of a geothermally heated green- 
house. The arrangement described here is the optimal arrangement 
obtained from computer simulations. The design is based on a min- 
imum ambient temperature of 5 degrees C, and a minimum allowed 
greenhouse temperature of 12 degrees C. The greenhouse is a 
tunnel, 33 m long and 6 m wide, covered with 0.1 mm polyethylene 
sheet. There are 4 beds of melons in each tunnel. The tunnels are 
arranged in rows 8 tunnels long, so that the length of each row is 
about 300 m. There are 12 to 14 rows, 3 - 4 m apart. Heating is 
achieved via black polyethylene pipes, 16 mm in diameter and 300 
m long. The pipes carry geothermal water. Incoming water temper- 
ature is 58 degrees C. At the exit the water temperature is 30 to 
35 degrees C. There are 40 pipes in each tunnel, 20 flowing in one 
direction, and 20 in the other direction. They are arranged 10 per 
bed. Of these, 8 pipes are on top of the bed, for space heating, 
and 2 pipes are 20 cm underground for ground heating. The water 
head is 3 m, and the system uses no electric power. (EHN) 2 tabs. 
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13151 (CRIE-U-88026) Hydraulic fracturing experiments 
for hot dry rock development (part 1). Development of a new 
hydraulic fracturing method with using casing reamer and 
sand plug. Kaieda, Hideshi; Sasaki, Shunji; Motojima, lsao; 
Sawada, Yoshihiro; Hibino, Bin; Hori, Yoshinao. Central Research 
Inst. of Electric Power Industry, Abiko, Chiba (Japan). Sep 1988. 
44p. (In Japanese). Order Number DE89782328. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

The inflatable packers, used as a hydraulically zone-isolation 
method to lead to the effective hydraulic fracturing, have made 
some troubles in deep holes because of high temperature and high 
pressure. In order to avoid such problems, a new hydraulic fractur- 
ing technique using the casing reamer and sand plugs was 
developed. In this technique, a drilled well into the rock was com- 
pleted with casing pipe down to the bottom and the fracturing 
zone, that was the open hole part of the well, was made by using 
the casing reamer which reamed the casing pipe set in a well. Wa- 
ter leakage into the pre-existing fractures is prevented by the sand 
plug. When water is pumped into the well, fractures will progress 
into the rock only in the open hole part of the well and no fracture 
is made at any other parts because of being covered by the casing 
pipe. Then repeating this technique was able to make a multi- 
fracture system in a wall. The new fracturing technique was 
applied in Tertiary lappili tuff at Akinomiya in the south of Akita Pre- 
fecture, Japan, as a simulation of the hot dry rock and succeeded 
in practice to make several fractures at three different depths in a 
400 m well. These fractures were detected by the borehole TV 
scanner survey, the permeability test and AE observation. 16 refs., 
16 figs., 6 tabs. 


13152 (DOE/ER/13711-3) Anisotropic yielding of rocks at 
high temperatures and pressures: Annual progess report, 
1988-1989. Kronenberg, A.K.; Russell, J.E.; Carter, N.L. Texas A 
and M Univ., College Station, TX (USA). 30 Nov 1989. 29p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
87ER13711. Order Number DE90004633. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The experimental results we have obtained on Four-Mile gneiss 
have demonstrated that the yield behavior of quartzo-feldspathic 
rocks containing only a small percentage (10%) of mica can be 
markedly anisotropic, provided the mica minerals exhibit a strong 
crystallographic preferred orientation. Samples of gneiss oriented 
such that resolved shear stresses on the foliation plane are large 
are considerably weaker than granites of similar grain size and 
composition, and this weakness is attributed to enhanced nucle- 
ation of microcracks in quartz and feldspar adjacent to mica grains 





that are suitably oriented for slip. We expect the yield behavior of 
rocks containing a higher proportion of phyllosilicates to be influ- 
enced by the strongly anisotropic nature of these minerals as well, 
although the strengths, temperature and pressure dependencies, 
and flow-controlling mechanisms in such rocks may be significantly 
different. 


13153 (DOE/ER/13722-3) Energy related studies utilizing 
microcline thermochronology: Final report, May 1, 1987-— 
September 30, 1989. Harrison, T.M. State Univ. of New York, 
Stony Brook, NY (USA). Research Foundation. [1990]. 26p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
87ER13722. Order Number DE90003529. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Using Microcline Thermochronology (MTC), we have investigated 
the hydrothermal maturity of the Salton Sea Geothermal Field, po- 
tential or hydrocarbon maturation associated with heating due to 
ridge subduction beneath accretionary prism sediments, developed 
a single crystal dating system which has proven to greatly enhance 
interpretations regarding MTC, and also have begun to develop 
sound theoretical and experimental techniques which truly revolu- 
tionize our understanding of argon systematics in K-feldspars. The 
following is a brief synopsis of these projects in accordance with 
“Monitoring and Reporting of Program Performance.” 


13154 (GRSJ-8901, pp. 35-38) Fluid inclusion study at 
Okuaizu geothermal area. Takenouchi, S. (Univ. of Tokyo 
(Japan)). Geothermal Research Society of Japan, Tsukuba 
(Japan). 10 Nov 1988. (CONF-881170-: International symposium 
on geothermal energy, Kumamoto (Japan), 10-14 Nov 1988). In 
Exploration and development of geothermal resources. Order 
Number DE89782366. Available from NTIS (US Sales Only), PC 
A99/MF A01. 

The present paper describes the fluid inclusion study on mainly 
anhydrite of drilling cores from Okuaizu geothermal area, west- 
southwest of Aizu-Wakamatsu city, Fukushima prefecture, in the 
Northeast Japan. The homogenization temperature of fluid inclu- 
sion approximately range from 150°C to 200°C in the peripheral 
zone, but reaches as high as 290°C in the central zone. It is clari- 
fied that there is a good correlation between the homogenization 
temperatures of fluid inclusion and the measured well tempera- 
tures. This implies that the present geothermal activity is not 
changed appreciably in the lateral and vertical extents since the 
deposition of the hydrothermal minerals. The gas compositions of 
the fluid inclusions in anhydrite were also determined. It was clari- 
fied that CO2 is the major gas component of fluid inclusions and 
gas composition in the high-temperature center zone is slightly 
richer in CO, and less in No than that in the low-temperature pe- 
ripheral zone. It was calculated that the mole fraction of Hz of fluid 
inclusion in the center part and peripheral zone, 1 x 10-5 and 3-4 
x 10-5, respectively. 5 refs., 4 figs., 3 tabs. 


13155 (GRSJ-8901, pp. 233) Scale analysis of convection 
in porous media. Bejan, A. (Duke Univ., NC (USA)). Geothermal 
Research Society of Japan, Tsukuba (Japan). 10 Nov 1988. 
(CONF-881170-: International symposium on geothermal energy, 
Kumamoto (Japan), 10-14 Nov 1988). In Exploration and develop- 
ment of geothermal resources. Order Number DE89782366. 
Available from NTIS (US Sales Only), PC A99/MF A01. 

The objective of this lecture is to outline the basic rules of the 
method of scale analysis and show its applicability in the field of 
convection through fluid-saturated porous media. Scale analysis is 
a highly efficient theoretical approach to obtaining useful engineer- 
ing results. In many cases, its results differ from the most accurate 
solutions by percentage points. Furthermore, the use of scale anal- 
ysis can provide a much needed bird’s-eyes view of the physics of 
complex heat, mass and fluid flow phenomena. The list of specific 
convection configurations, subjected to scale analysis, includes the 
isothermal wall adjacent to a porous medium saturated with a fluid 
of a different temperature, wall with uniform heat flux, plume rising 
above a horizontal line heat source, plume above a concentrated 
point heat source, enclosed porous media subjected to a tempera- 
ture difference in the horizontal direction, penetrative flows, i.e., 
flows that do not spread throughout the porous medium, examples 
of new correlations of older experimental and numerical data, com- 
bined buoyancy effects due to temperature and concentration 
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gradients in saturated porous media, and horizontal porous layers 
heated from below. The convection example during the lecture 
shows not only how directly scale analysis pinpoints the trends of 
Nusselt number, but also how to correlate the many empirical data 
into a successfully established compact equation shown in the lec- 
ture. 


13156 (GRSJ-8901, pp. 257) Geothermal heat source as- 
sessment with electron spin resonance. ikeya, M. (Osaka Univ. 
(Japan)); Kai, A.; Takagi, H. Geothermal Research Society of 
Japan, Tsukuba (Japan). 10 Nov 1988. (CONF-881170-: Interna- 
tional symposium on geothermal energy, Kumamoto (Japan), 10-14 
Nov 1988). In Exploration and development of rmal re- 
sources. Order Number DE89782366. Available from NTIS (US 
Sales Only), PC A99/MF A01. 

The electron spin resonance (ESR) is a microwave absorption 
spectroscopy, recently used for dating geological, archaeological 
and forensic science materials. In this paper, a brief introduction of 
ESR dating is given first and then the applications to geological 
problems especially geothermal field follow. Finally, work on 
geothermal materials at Amagase Hot Spring and other areas are 
given as typical examples. The principle of ESR dating is to detect 
accumulated amount of unpaired electron spins created by natural 
radiation. The total dose of natural radiation (TD) is obtained from 
the enhancement of the ESR signal intensity by additive artificial ir- 
radiation. Several samples from boring cores were measured to 
obtained the TD and compared with the lifetime at the geothermal 
temperature. Typical examples to show how one can assess the 
shrinkage history of geothermal heat sources are given using sam- 
ples at Amagase Hot Spring Boring cores. 7 refs. 


13157 (GRSJ-8901, pp. 438-440) Detalled study on thermal 
conductivity distribution in Japanese geothermal fields. Mat- 
subayashi, O. (Geological Survey of Japan, Tsukuba); Suto, S. 
Geothermal Research Society of Japan, Tsukuba (Japan). 10 Nov 
1988. (CONF-881170—: International symposium on geothermal 
energy, Kumamoto (Japan), 10-14 Nov 1988). In Exploration and 
development of geothermal resources. Order Number 
DE89782366. Available from NTIS (US Sales Only), PC A99/MF 
A01. 

The relationship between thermal conductivity and other physical 
properties was discussed, which was necessary to convert existing 
temperature gradient values to heat flow values. Using a large 
number or drill-core samples as well as some surface rocks of 
geothermal fields in Japan, thermal conductivities were measured 
by a quick thermal conductivity meter (QTM) capable of easily 
maintaining water saturation of the sample during measurement 
and of measuring within only 40 seconds, and bulk densities and 
effective porosities were also measured. There was a positive 
correlation between thermal conductivities and bulk densities mea- 
sured on the core samples from deep drill-holes as well as the 
surface rocks of the Sengan field, and its variational trend might be 
attributed to the effective porosity. Furthermore, after an intrinsic 
(zero-porosity) thermal conductivity was examined, those values of 
each sample units were estimated. Those data were very useful to 
convert rock density data to thermal conductivities, and as an 
example, the vertical distribution of thermal conductivities for a drill- 
hole generated from density log data was illustrated. 3 refs., 5 


figs., 1tab. 


13158 (GRSJ-8901, pp. 451) Preliminary study of isotope 
composition of nitrogen in fumarolic and geothermal gases, 
Japan. Ueda, A. (Mitsibushi Metal Corp., Tokyo (Japan)); Takatori, 
|. Geothermal Research Society of Japan, Tsukuba (Japan). 10 
Nov 1988. (CONF-881170-: International symposium on geother- 
mal energy, Kumamoto (Japan), 10-14 Nov 1988). in Exploration 
and development of geothermal resources. Order Number 
DE89782366. Available from NTIS (US Sales Only), PC A99/MF 
A01. 

Nitrogen gas is commonly observed in fumarolic and geothermal 
gases as one of the major constitutes among uncondensable 
gases (so called R-gas). A part of the nitrogen gas must come 
from air due to contamination during gas sampling, but nitrogen 
gas is a still major component of fumarolic and geothermal gases 
after correction of the air contamination. This implies that nitrogen 
gas is of deep origin and derived from groundwater and magmatic 
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gas, especially magmatic. In this work, nitrogen isotope composi- 
tion of fumarolic and geothermal gases from several volcanic fields 
in Japan were analyzed in order to evaluate the deep-seated 
magma under that Japanese island arc. An aliquot of R-gas was 
first determined for their chemical compositions by gas chromato- 
graphic method. Another aliquot was passed twice through CuO at 
900°C to remove CH, and H2. The nitrogen isotope composition 
was then measured by mass spectrometer. The observed nitrogen 
isotope composition should be also corrected for the air contamina- 
tion. The major components of R-gas studied were No, He and 
CH,. Abundance ratio, § '5N value are -0.5 x 10° to 8 x 10-°, 
and the nitrogen isotope of magmatic gas is at least enriched in 
15N. It is not clear whether Nz of magmatic gas is heterogeneous 
in the isotope composition or the N2 gas comes from different 
sources such as Nz in magma and in sedimentary rocks overlying 
the magma. 5 refs. 


13159 (GRSJ-8901, pp. 453) Chemical composition of sil- 
ica scales deposited from geothermal waters in Kyushu, 
Japan. Yokoyama, T. (Kyushu Univ., Fukuoka (Japan)); Sato, Y.; 
Nakai, M.; Tarutani, T. Geothermal Research Society of Japan, 
Tsukuba (Japan). 10 Nov 1988. (CONF-881170—: International 
symposium on geothermal energy, Kumamoto (Japan), 10-14 Nov 
1988). In Exploration and development of geothermal resources. 
Order Number DE89782366. Available from NTIS (US Sales Only), 
PC A99/MF A01. 

In order to study a role of the elements on the deposition of silica 
scale from geothermal waters, chemical compositions of geother- 
mal water and silica scale were examined. The geothermal water 
samples were collected from four geothermal fields in Kyushu, 
Japan. thin titanium plates were immersed in the geothermal water 
for several months. Silica scale samples deposited on the plate 
were washed, air-dried and pulverized. The chemical composition 
of the geothermal waters was similar among all the samples. They 
were typically neutral and sodium chloride type, and contain large 
amount of silicic acid, the total silicic acid concentration was in the 
range 444-983 ppm (as SiO). Aluminium was in the concentration 
range 0.22-1.34 ppm. For iron, the concentration was lower. The 
silica scale samples were almost X-ray amorphous, but some sam- 
ples showed reflections of minerals. In all the samples aluminium 
and iron were so concentrated, and in some samples magnesium 
and manganese were concentrated. Silica scale samples could be 
divided into four types as follows. The main components are H2O 
and SiOz: The iron content (as Fe2O3) is larger than 10%: The 
aluminium and iron contents are relatively high: The aluminium 
content is high, while iron content is relatively low. 


13160 (GRSJ-8901, pp. 454-457) Vapor-transport of tung- 
sten and its geologic application. Shibue, Y. (Hyogo Univ. of 
Teacher Education, Hyogo (Japan)). Geothermal Research Society 
of Japan, Tsukuba (Japan). 10 Nov 1988. (CONF-881170-: Inter- 
national symposium on geothermal energy, Kumamoto (Japan), 
10-14 Nov 1988). In Exploration and development of geothermal 
resources. Order Number DE89782366. Available from NTIS (US 
Sales Only), PC A99/MF A01. 

The volatility of tungsten in a hydrous system at elevated tem- 
peratures and pressures was examined, and a tentative model for 
the enrichment of tungsten in hydrothermal solutions for the de- 
posits related to granitic activities was proposed. To produce 
vapor-saturated solution, 17 or 15ml of 20wt% NaCl solution was 
introduced into an autoclave. Ca(OH)z for tungsten and H2WO, for 
base metals were used as vapor-captures, and run products were 
identified by X-ray powder diffractometry. The results suggested 
that the ratio of tungsten to base metals was higher in a vapor 
phase than in a liquid phase, and more enrichment of tungsten in 
the vapor phase occurred at higher temperature and pressure un- 
der the coexistence of the vapor and liquid phase. The tentative 
model emphasizing the vapor-transport of tungsten could explain 
the presence of tungsten deposits without large mineralization of 
base metals. Geological schematic model for the generation of the 
hydrothermal solution enriched in tungsten compared with base 
metals was illustrated based on above mentioned results. 21 refs., 
3 figs 


13161 (GRSJ-8901, pp. 458) Zircon morphology for geo- 
logical correlation of altered rocks. Daishi, M. (Geochronology 
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Japan Inc., Fukuoka); Hayashi, M. Geothermal Research Society 
of Japan, Tsukuba (Japan). 10 Nov 1988. (CONF-881170—: Inter- 
national symposium on geothermal energy, Kumamoto (Japan), 
10-14 Nov 1988). In Exploration and development of geothermal 
resources. Order Number DE89782366. Available from NTIS (US 
Sales Only), PC A99/MF A01. 

Simple correlation technique of altered rocks was proposed, 
which could described quantitatively any crystal forms of zircon 
found in nature, and in which all data necessary for the description 
could be obtained by the photograph taken from a direction normal 
to a[110] or m[100]. For crystal forms projected on a[110], such 
four indexes as flatness, elongation, prism and pyramid index were 
proposed, which could be easily calculated from various dimen- 
sions of the crystal. For crystal forms normal to m[100], such 
dimensions could be converted to obtain the four indexes. As an 
example, for zircon crystals separated from Usa volcanic rock 
forming the basement and Hohi volcanic rock forming the reservoir 
in the Otake-Hatchobaru geothermal field, the prism indexes and 
pyramid indexes were illustrated, respectively. Although these two 
kinds of altered rocks were indistinguishable at first glance, their 
crystal forms were quite different. The technique was thus clarified 
to be remarkably useful for the geological correlation of altered 
rocks. 1 fig. 


13162 (GRSJ-8901, pp. 459-460) ESR dating of altered 
rock from Unzen Volcano, Western Kyushu, Japan. Hayashi, M. 
(Kyushu Univ., Fukuoka (Japan)); Morifuji, M.; Taguchi, S. Geother- 
mal Research Society of Japan, Tsukuba (Japan). 10 Nov 1988. 
(CONF-881170—: International symposium on geothermal energy, 
Kumamoto (Japan), 10-14 Nov 1988). In Exploration and develop- 
ment of geothermal resources. Order Number DE89782366. 
Available from NTIS (US Sales Only), PC A99/MF A01. 

Electron spin resonance dating has been tried on quartz from 
hydrothermally altered rocks in the Unzen geothermal field, West- 
ern Kyushu, Japan. The north-eastern part is very active and the 
south-western part will be old. ESR method is one of microwave 
spectroscopy which can detect lone electrons. The lone electrons 
produced by natural radiation (D) and their density is in proportion 
to the total radiation dose (TD). Dose (D) is calculated by concen- 
trations of U, Th and K. Total radiation dose (TD) can be obtained 
by comparing ESR intensity of unirradiated samples with that of 
samples irradiated artificial gamma ray. T D/D is ESR age. ESR 
signals are from some lattice defect in quartz (e.g. E’ center, OHC) 
which holds lone electrons. ESR intensity was measured on each 
lattice defect individually. Every ages are younger than the age of 
their original and the ages from OHC are younger in the north- 
eastern part than in the south-western part. This shows a good 
correlation with the present geothermal manifestation. E’ ages are 
always younger than the OHC ages. E’ ages are young in the 
south-western part, so the search of geothermal energy will be still 
promising even in the non-active south-western part. 3 figs., 1 tab. 


13163 (GRSJ-8901, pp. 485-487) Some results being use 
to stable control of an artificial geothermal crack in a hot dry 
rock. Takahashi, Y. (Akita Univ. (Japan)); Shibuya, Y.; Sekine, H. 
Geothermal Research Society of Japan, Tsukuba (Japan). 10 Nov 
1988. (CONF-881170-: International symposium on geothermal 
energy, Kumamoto (Japan), 10-14 Nov 1988). In Exploration and 
development of geothermal resources. Order Number 
DE89782366. Available from NTIS (US Sales Only), PC A99/MF 
A01. 

In this paper, discussion was focused on the behavior of an arti- 
ficial geothermal crack during extraction of heat, and the effect of 
the initial rock temperature gradient on the fluid temperature at the 
outlet, the behavior of the geothermal crack, and the time limit for 
the stable geothermal crack were studied. The analysis was based 
on the theory of quasi-static thermoelasticity, considering a two- 
dimensional crack as a model of a vertical artificial geothermal 
crack in the earth crust. As a result of numerical calculations, fluid 
temperature at the outlet against time, cross-sectional shape of the 
geothermal crack, positions of crack tips in case of the change of 
supply flow rate and stress intensity factor at the upper crack tip 
could be plotted respectively. Main results were summarized as fol- 
lows: the effect of the rock temperature gradient on the outlet fluid 
temperature and propagation of the geothermal crack was small; 





the changes of flow rate had a little influence on the crack propa- 
gation, and the geothermal crack propagated slightly even if the 
supply of fluid into the geothermal crack was stopped; the critical 
time became shorter with increasing of the fluid pressure. 3 refs.. 8 
figs. 


13164 (GRSJ-8901, pp. 496-498) Hydraulic fracturing ex- 
periment at Akinomiya, Akita, Japan (Part 2). Kaieda, H. 
(Central Research Inst. of Electric Power Industry, Tokyo, Japan); 
Sasaki, S.; Sawada, Y.; Hibino, S.; Hori, Y. Geothermal Research 
Society of Japan, Tsukuba (Japan). 10 Nov 1988. (CONF-881170-: 
International symposium on geothermal energy, Kumamoto 
(Japan), 10-14 Nov 1988). In Exploration and development of 
geothermal resources. Order Number DE89782366. Available from 
NTIS (US Sales Only), PC A99/MF A01. 

In order to avoid the packer problems, which often occurred as 
the depth of the fracturing increased and forced to fail the opera- 
tion of a HDR energy extraction system, a new hydraulic fracturing 
method (named ‘casing reamer and sand plug method’) without us- 
ing open-hole packers was developed. A fracturing well was drilled 
in Tertiary lappili tuff at Akinomia in the south of Akita Prefecture, 
Japan, and it reached a depth of 400 m and a rock temperature of 
about 60°C. Casing pipes (inner diameter of 78.1mm, outer diame- 
ter of 89.1mm) were set in the well down to a depth of 390m, and 
the remaining 10m at the bottom of the well was left uncased. After 
the first fracturing, the casing pipe set in the well was cut by the 
casing reamer from a depth of 371.5m to 373.5m as to be another 
open-hole section for the second fracturing. Sand plug was em- 
placed below the cutting section to prevent injected water leaking 
into pre-created fractures at the bottom of the well. Total 8im® of 
water was injected and the well head pressure reached the maxi- 
mum of 190 kgf/cm? in the second fracturing. The third fracturing 
was conducted by the same way as the second fracturing in an at- 
tempt to make fractures from a depth of 359.7m to 361.7m. These 
three fracture occurrences were observed by borehole TV scanning 
and inferred by permeability measurement and AE observation. 1 
ref., 1 fig., 1 tab. 


13165 (GRSJ-8901, pp. 537-538) Thermal history of some 
basalts and volcanic lavas. Toyoda, S. (Osaka Univ. (Japan)); 
Ikeya, M. Geothermal Research Society of Japan, Tsukuba 
(Japan). 10 Nov 1988. (CONF-881170-: International symposium 
on geothermal energy, Kumamoto (Japan), 10-14 Nov 1988). In 
Exploration and development of geothermal resources. Order 
Number DE89782366. Available from NTIS (US Sales Only), PC 
A99/MF A01. 

In most geological samples, signals of iron ions (Fe*)are found 
in the measurements by Electron Spin resonance (ESR). The cool- 
ing rates of volcanic materials (scoria, lavas and basalts) were 
estimated by signals of Fe** ions in those samples. The peak sig- 
nal in scoria is by free Fe* ions in amorphous glass formed at the 
time of rapid quenching. The lavas and the basalts show the peaks 
different from that of a scoria. These signals are due to fine struc- 
ture of Fe®* at high spin state in some crystalline field. The cooling 
rate of lavas are more moderate than that of a scoria, the some 
crystals including Fe*+ are formed in lavas and basalts. In the case 
that the duration period needed to be equilibrated in longer than 
the period during which the temperature is maintained, the disposi- 
tions of Fe** are frozen, remaining not to be equilibrated. In a 
stepwise heating experiment, the temperature at which Fe** ions 
start to move indicates the temperature at which deposition of Fe°+ 
were frozen in the past cooling process. We can observe that Fe°+ 
ions start to move by change of the intensity of ESR signals. In a 
stepwise heating experiment, intensity of ESR signals were ob- 
served. The temperature at which Fe*+ ions start to move is higher 
in scoria which has high frozen temperature, than in lavas and 
basalts which have low frozen temperature. Thus, thermal history 
of cooling process can be estimated. 2 figs. 


13166 (SEGJ-8901, pp. 209-211) Measurement of tempera- 
ture dependence of resistivity of core samples in geothermal 
environment up to 350°C. Murai, Tomoyuki (Tohoku Univ., Sendai 
(Japan)); Niitsuma, Hiroaki; Nakatsuka, Katsuhito. Society of Ex- 
ploration Geophysicists of Japan, Tokyo (Japan). 10 May 1989. (In 
Japanese). (CONF-8905237—: 80. Society of Exploration Geo- 
physicists of Japan (SEGJ) conference, Tokyo (Japan), 10 May 
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1989). In Proceedings of the 80th SEGJ conference. Order Num- 
ber DE90710404. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

The authors have developed a resistivity measuring cell available 
in water at temperatures up to 350°C under the pressure of 17 
MPa, and measured the temperature dependence of resistivity of 
rock specimens using it. They provide the cell with a guard elec- 
trode to remove the effect of currents leaking to surrounding water 
or flowing on the surface of rock specimen. Alumina ceramic is 
used as insulating material in the cell. They carried out the mea- 
surement by the use of sinusoidal signal of the frequency 1 kHz, 
keeping the pressure at about 17 MPa and raising the temperature 
at a rate of 20°C/h inside a autoclave. The result of measurement 
is presented on four kinds of rock specimens from the Takigami 
geothermal area, Japan. With the rise of temperature, up to about 
80°C the resistivity of almost all specimens decrease suddenly and 
then up to about 200°C it decrease gradually. It is confirmed that 
the minimum of resistivity of each specimen occurs at a certain 
temperature between 200°C and 350°C. The resistivity change of 
rock is considered to be caused by the temperature dependence of 
resistivity of interstitial water in it. 2 refs., 4 figs., 1 tab. 


13167 Differences between geothermal and experimentally 
derived fluids: How well do hydrothermal experiments model 
the composition of geothermal reservoir fluids?. Kacandes, 
G.H. (Temple Univ., Philadelphia, PA (USA)); Grandstaff, D.E. 
Geochimica et Cosmochimica Acta (USA), 53(2): 343-358 (Feb 
1989). (CONF-8802153-—: 3. international conference of the Mineral 
Exploration Research Institute: experimental investigations of 
hydrothermal processes: applications to ore deposit genesis, Mon- 
treal (Canada), 10-12 Feb 1988). 

Fluid parameters from a diverse set of dilute water/rock experi- 
ments (80°-300°C) were compared with reservoir data from 
several geothermal fields. The comparisons show that experiments 
of this type can reproduce many properties of geothermal reservoir 
fluids. Compositional parameters for most species in experimentally 
derived fluids are temperature dependent but are relatively inde- 
pendent of rock type, initial fluid composition, and water/rock mass 
ratio. At lower temperatures (< 250°C), many experimental 
parameter-temperature trends agree with geothermal trends. How- 
ever, at higher temperatures (> 250°C), the geothermal fluids 
have calculated high-temperature pH values 1 to 2 pH units lower 
than do the experimentally derived fluids. This produces a consis- 
tent offset between values of experimental and natural cation/ 
proton activity ratios. Two possible experimental reasons for offsets 
are pervasive metastable mineral formation in experiments; and 
absence, in experiments, of the equivalent of a magmatic or meta- 
morphic gas input. Results from current experiments suggest that, 
while metastability may be partially responsible for offsets, ob- 
served geothermal fluid parameters can be duplicated by addition 
of CO,. Furthermore, maintenance of high fo, low pH condi- 
tions requires a COz flux. Finally, in geothermal fields, addition of 
exotic CO2 or other acid gases during upflow or sampling of wet 
steam discharges may also contribute to such offsets by producing 
lower than actual reservoir pH values. Thus the offsets could sug- 
gest that some geothermal fluid pH values are more basic than 
commonly calculated and closer to those pH values produced dur- 
ing dilute water/rock experiments. 


13168 Heat capacity and other thermodynamic properties of 
Na2SO,(aq) in hydrothermal solutions and the solubilities of 
sodium sulfate minerals in the system Na-ClSO,-OH-H20 to 
300°C. Pabalan, R.T. (Univ. of California, Berkeley (USA)); Pitzer, 
K.S. Geochimica et Cosmochimica Acta (USA), 52(10): 2393- 
2404 (Oct 1988). DOE Contract ACO3-76SF00098. 

Heat capacities of NagSO,4(aq) solutions have been measured 
from 140°-300°C at 200 bars using a flow-calorimeter over the 
molality range of 0.05-1.5 mol-kg™™*'. Using the ion-interaction or 
virial coefficient approach developed by Pitzer (1973, 1979, 1987) 
and coworkers, and approximating the pressure-dependencies of 
the various NagSO,(aq) thermodynamic quantities with those of 
NaCl(aq) calculated from the equations of Rogers and Pitzer 
(1982), the authors measured heat capacities were combined with 
literature values on heat capacities, enthalpies, and osmotic coeffi- 
cients at temperatures to 225°C and at pressures mostly at 1 bar 
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or vapor-saturation pressure to yield a comprehensive set of 
equations for the thermodynamic properties of Na2SO4(aq) at tem- 
peratures 25°-300°C, pressure to at least 200 bars, and moialities 
to 3.0 mol-kg™™*'. Good agreement between experimental and 
predicted solubilities in water indicate that the ion-interaction model 
can be used successfully to predict mineral-solution equilibria to 
300°C without an explicit accounting for ion-pairs, and demon- 
strates that heat capacity measurements can be used to obtain 
reliable high-temperature and high-pressure activity properties of 
electrolyte solutions. The binary and ternary mixing parameters 6) 
and wi, are required by the ion-interaction model for calculations 
for multicomponent mixtures. It was found sufficient to adopt previ- 
ously determined values for 6, at 25°C without temperature 
dependence and, from the solubility data, to determine 
temperature-dependent 4, functions. 


16 TIDAL AND WAVE POWER 


13169 (CANWEC-CE-02838, pp. 24) Recent technological 

of the Severn Barrage Development Project: Report 
4.3.19. . Clare, R.; Odell, K.M.; Wardle, D.G. Canadian National 
Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. (CONF-890901-: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02838). In Energy for tomorrow. 
Division 4: Energy and technology: Session 4.3a: Nuclear energy 
[and] session 4.3b: Energy systems and renewables. Available 
from Canadian National Committee World Energy Conference, 
Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. Prices: 
$125.00 CAN. 

Described are the major elements of the proposed tidal power 
project on the Severn Estuary in the south west of the United King- 
dom. The barrage will be some 16 km long and sited in an estuary 
with a tidal range of up to 13m. The installed capacity will be over 
8000 MW in a total of 216 turbine-generator sets having 9m diam- 
eter runners and will produce an annual energy output of some 
15.7 TWh. Detailed computer studies were carried out with flat 
basin and one-dimensional hydrodynamic mathematical models uti- 
lizing optimization procedures. The parameters studied included 
runner diameter, turbine speed, turbine setting, number of sets, 
number of sluices and generator rating. Installation procedures 
were studied with particular regard to the difficult environmental 
conditions and the large number of sets to be handled. The inter- 
connection of the output with the national grid and the consequent 
transmission reinforcement were also studied. Geophysical and 
geotechnical investigations were carried out in a wide zone across 
the estuary, in order to enabie alternative alignments to be studied. 
The barrage will be constructed mainly of concrete caisson units 
built off-site and floated into place. A new type of sluice gate was 
devised specifically to suit the conditions of the barrage. Embank- 
ments will link the caissons to either shore and locks will be 
provided for shipping to reach the ports located inland of the bar- 
rage. In addition to the engineering aspects of the barrage, a large 
proportion of the available funds was devoted to studying the envi- 
ronmental consequences of its construction. Regional development 
factors, land ownership, riparian and other rights were also studied, 
as were the overall economics of the project. 2 refs., 9 figs., 1 tab. 


17 WIND ENERGY 


Refer also to citation(s) 13692 


13170 (CANWEC-—CE-02838, pp. 20) Wind energy research 
activities of the Dutch electricity generating board: 

4.3.20. . Halberg, N. (Dutch Electricity Generating Board (Nether- 
lands)); Kleinbloesem, B.A. Canadian National Committee, World 
Energy Conference, Ottawa, ON (Canada). 1989. (CONF-890901-: 
14. world energy conference, Montreal (Canada), 17-22 Sep 1989; 
CE-02838). In Energy for tomorrow. Division 4: Energy and tech- 
nology: Session 4.3a: Nuclear energy [and] session 4.3b: Energy 
systems and renewables. Available from Canadian National Com- 
mittee World Energy Conference, Suite 305, 130 Albert Street, 
Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 
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Wind power appears to be the most promising of the renewable 
energy sources. The addition of wind energy conversion systems 
to the electricity generation facilities increases the operational 
complexity, since it becomes necessary to compensate for the in- 
termittent and unpredictable output of the wind turbines in order to 
maintain security of supply. Consequently, when determining the 
economics of wind energy, their effect on the generating system as 
a whole should be fairly assessed, and any operating penalty 
clearly identified. In this assessment process, the use of good sim- 
ulation models and reliable wind data are recognized to be of 
equal importance and the Dutch Electricity Generating Board has 
put substantial effort into improving both modelling techniques and 
wind data collection. A network of wind monitoring stations came 
into operation in 1984 and collected and validated data from this 
network are now being used in a number of statistical analyses and 
interpretation studies. An experimental wind farm was constructed 
to allow sufficient scope for the study of key factors such as the 
behaviour of wind turbines in cluster configuration, wake measure- 
ments, reliability, performance, and operating and maintenance 
costs. This experimental wind farm, consisting of 18 wind turbines 
of 300 kW each, came into operation in March 1988. Some results 
from the wind monitoring programmes of the past three years are 
discussed, together with a description of developments in the area 
of improved modelling of a generating system incorporating wind 
generating capacity. Lastly, a presentation is given of a sample 
case: the economics of 1000 MW installed wind power capacity in 
the Netherlands by the year 2000. 11 figs., 2 tabs. 


13171 (IE-MOEI-84/0002) Master plan for the utilization of 
wind energy in Israel (beginning in 1985/1986). Hirsch, M. (ed.). 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Nov 1984. 
VP Available from COSTI P.O.B. 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Individual papers are processed separately for the data base. 
(DLC) 


13172 (IE-MOEI-84/0005) Master plan for the utilization of 
wind energy in Israel (beginning in 1985/1986). Hirsch, M. (ed.). 
Ministry of Energy and Infrastructure, Jerusalem (israel). Nov 1984. 
vp. (In Hebrew and English). Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

About 20 pages are missing. 

The report contains a background of wind-energy utilization and 
a proposal for a major wind-energy utilization plan. The plans 
include the construction of plants of various sizes on a modular ba- 
sis, to reduce financial risk. Site surveys at over 100 locations 
indicated the wind power potential. Current plans include the con- 
struction of demonstration plants. Survey results are discussed, 
which identified 15 potential sites in the Galilee and several sites in 
the Negev. Numerical models have been developed to aid site se- 
lection and wind farm design, and their results are being compared 
with measurements. Other studies concern turbine design and the 
integration of wind power into the Israeli energy economy. A calcu- 
lated electricity production cost was $0.004 per kWh or less, with a 
7-year period for recovery of investment. (EHN) 11 figs., 68 tabs., 
7 maps, 2 refs. 


1701 Resources and Availability (Climatology) 


13173 (IE-IMS—86/0001) Meteorological survey for wind 
turbine farm siting on the Yavniel and Turan ridges. Final re- 
port. Manes, A.; Chaimov, Y.; Setter, |. Israel Meteorological 
Service, Bet Dagan (Israel). Sep 1986. 130p. (In Hebrew and Eng- 
lish). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, legends of tabs and graphs in English. 

The report describes a meteorological survey of the Yavniel and 
Turan ridges. Included are the topography of the ridges, and wind 
velocity and wind direction measurements on an hourly basis, for 
each day and for each month during the measurement period 
(1985-1986). The measurements are subdivided by seasons. Only 
one location was found to have relatively strong winds (average 
velocity of 7.4 meters per second). At the other locations the aver- 
age wind velocity was around 5.5 meters per second. These 





results do not agree with the results of an earlier report (israel Me- 
teorological Service, 1980). The reasons for the differences are not 
clear. (EHN) 55 tabs., 3 maps, 3 refs. 


13174 (IE-IMS—87/0003) Classification of synoptic condi- 
tions and Its implications tor the identification of high-wind 
sites using a one-dimensional numerical mesometeorological 
model. Setter, |., Dekker, D. Israel Meteorological Service, Bet Da- 
gan (israel). 1987. 39p. (in Hebrew and English). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Order by full bibliographic information. Bound with "Predictions of 
ground-level winds using a one-dimensional model accompanied 
by stratification according to synoptic conditions in the summer and 
winter seasons”, report no. IE-MOEI-RD-25-87. Includes a 6 page 
appendix in English: "The model”. 

The basic principle of this work is as follows: When early sur- 
veys identify a site as potentially suitable for wind turbines, more 
complete measurements are performed on site, and computerized 
simulations are carried out for as many meteorological conditions 
as possible. In principle, it would be desirable to run the simula- 
tions for every day of the year. But this may be impracticable. By 
identifying a limited number of characteristic synoptic conditions, it 
is possible to perform the simulations a limited number of times. In 
this report the 365 synoptic conditions in the year have been 
divided to 12 characteristic conditions. Each condition has a coeffi- 
cient that describes its frequency. Results should be within +-10% 
of running the simulations 365 times. (EHN) 8 tabs., 12 maps, 5 
refs. 


13175 (IE-MOEI84/0002 Chapter 2, 2.3-2.11) Wind power 
resources in Israel and eastern Mediterranean. Manes, A. (is- 
rael Meteorological Service, R&D Div., Bet Dagan (lsrael)); 
Rindsberger, M.; Segal, L. Ministry of Energy and Infrastructure, 
Jerusalem (israel). Nov 1984. In Master plan for the utilization of 
wind energy in Israel (beginning in 1985/1986). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The report represents a summary of wind-power availablility in 
Israel and the eastern Mediterranean. Its purpose was to determine 
the feasiblity of industrial utilization of wind power in Israel. An an- 
nual average wind velocity is shown in a map of constant velocity 
lines covering Israel, Sinai, Jordan and Lebanon. Graphs show 
wind variations by month and by hour during the day for major 
cities. (EHN) 2 maps 


13176 (IE-MOEI-85/0103) Initial identification of sites in 
the Negev which are suitable for wind power plants. Bar-lian 
Univ., Ramat-Gan (israel). Dept. of Geography; Ministry of Energy 
and Infrastructure, Jerusalem (israel). Apr 1985. 122p. (In Hebrew). 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

The purpose of this study, which was performed in the frame- 
work of the Wind Energy Utilization in Israel Program, was to 
identify locations in the Negev that may be suitable to wind power 
plants. The predominant winds in the Negev are north northeast, 
and this is also the direction of the strong winds. In addition, the 
topography of the Negev with its mountains that are 600 to over 
1000 meters high is likely to create strong winds. The effect of to- 
pography was studied using computerized simulations. Surveys 
using hand-held instruments and kites proved the initial proposi- 
tions correct. Consequently, automatic measuring devices were put 
up for a period of 2 to 4 weeks in four locations: Mizpeh Ramon, 
Marbatz Mountain near Dimona, Tzavoa Mountain near Yeruham 
and Tzavoa Mountain slope, the last location being a control. Wind 
velocity in the first three sites was over 5 meters per second during 
most of the hours of the day. Results were analyzed statistically. 
(EHN) 13 figs., 25 tabs., 9 maps, 47 refs. 


13177 (MOEI-RD-6-88) Preliminary review for wind turbine 
siting in Elon Moreh. Within the framework of the Israeli Wind 
Energy Program. Final report. Goldreich, Y.; Spangenthal, H. 
Ministry of Energy and Infrastructure, Jerusalem (israel). Research 
and Development Div.; Hevra LePituah Yehuda VeShomron Shin- 
Bet-Aleph Beam (Israel); Bar-llan Univ., Ramat-Gan (Israel). Dept. 
of Geography. May 1988. 19p. (in Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 
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The purpose of this project was to determine the suitability of 
Elon Moreh as a site for wind turbines. Wind velocity measurements 
were carried out during 1987/88, using an anemometer installed 6 
meters above ground. The maximum velocities were 8.4 m/sec. in 
June, and 8 m/sec. in March. The minimum velocities were 4.4 m/ 
sec. in October and 5.5 m/sec. in May. The maximum velocities 
were observed between the hours of 4 PM and 5 PM, and the min- 
imum velocities between 7 AM and 9 AM. (LB) 12 tabs., 1 map 


13178 (MOEI-RD-25-87) Predictions of ground-level winds 
using a one-dimensional model accompanied by stratification 
according to synoptic conditions in the summer and winter 
seasons. Alpert, P.; Jack, R.; Getenio, B.; Setter, |.; Dekker, D. 
Ministry of Energy and Infrastructure, Jerusalem (Israel); Tel Aviv 
Univ. (Israel); Israel Meteorological Service, Bet Dagan (israel). 
Apr 1987. 43p. (In Hebrew). Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Included as appendix: "Classification of synoptic conditions and 
its implications for the identification of high-wind sites using a one- 
dimensional numerical mesometeorological model’, report no. 
IE—-87/0003. 

The purpose of this work was to test whether a one dimensional 
model can be used to predict wind velocities satisfactorily and iden- 
tify locations with maximum potential for wind energy utilization. 
The model was tested at 4 synoptic events during 1985, and the 
conclusions were that it is at least as good as other models in the 
literature, and usually, even better, when used for ground level pre- 
dictions over complicated topography. A complete description of the 
model is given in the appendix. (EHN) 27 tabs., 24 maps, 6 refs. 


13179 (MOEI-RD-25-87) Prediction of the wind field at 
ground level using a one-level modei coupled with sorting of 
synoptic conditions in the summer and winter. Alpert, P.; Jack, 
R.; Getenio, B.; Setter, |.; Dekker, D. Ministry of Energy and 
Infrastructure, Jerusalem (Israel); Tel Aviv Univ. (israel); Israel Me- 
teorological Service, Bet Dagan (Israel). Apr 1987. 59p. (in Hebrew 
and English). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, appendix in English. 

An inexpensive, one-level computer model was developed for 
predicting wind velocities in a given area. Statistical analysis of 
four synoptic events was used to evaluate the model, which was 
shown to perform as well as other available models. In evaluating 
the application of the model to potential wind turbine sites on a 
mountain range, four summer synoptic events and eight winter 
synoptic events were studied. It was estimated that the inclusion of 
these 12 events in the model, instead of day-by-day meteorological 
data would lead to errors of 5-10%. An appendix in English de- 
scribes the model. (EHN) 27 tabs., 20 maps, 11 refs. 


13180 Assessing regional wind energy resources with bio- 
logical indicators: A decision-analytic approach. Katzman, M.T. 
(Oak Ridge National Laboratory, TN (USA)). Solar Energy (USA), 
42(1): 15-25 (1989). 

The nation’s substantial wind-energy resources are unevenly dis- 
tributed, with highly profitable sites being relatively rare. The 
absence of long-term wind speed makes siting of wind-energy con- 
version systems (WECS) extremely risky. Before investing in 
precise anemometry, wind prospectors may arrive at a first approx- 
imation with biological indicators, which are fairly inexpensive. This 
article describes an effort at calibrating three characteristics of 
mesquite trees at two sites in Texas, with wind speeds above and 
below the apparent economic threshold. These indicators differ in 
their cost of data acquisition. A discriminant analysis indicates the 
accuracy of these indicators in classifying samples. The value, 
risks, and cost effectiveness of biological information in assessing 
regional wind resources is illustrated through decision analysis. 
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13181 (MOEI-RD-39-88) Survey on the influence of wind 
farms on the flora, fauna and landscape of the Assanya on the 
Golan Heights. Final annual report. Frankenberg, E.; Shai, E.; 
Kaplan, D.; Sarig, G.; Pevsner, D.; Ginot, S. Ministry of Energy 
and Infrastructure, Jerusalem (israel). Research and Development 
Div.; Israel Nature Reserves Authority, Jerusalem (Israel). Sep 


ERA Vol. 15, No. 6 157 





17 WIND ENERGY 
1705 Environmental Aspects 


1988. 27p. (In Hebrew). Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

This report examines the anticipated environmental effects of 
wind turbine farms which are being planned for the Reches 
Bashanit Nature Reserve on the Golan Heights. The location was 
considered suitable owing to the power and direction of the wind. 
Data were compiled by the Nature Reserves Authority over several 
years and fed into the NRA's computer system. Additional data 
concerning birds and reptiles were collected during field surveys in 
1987/1988. A landscape analysis of the wind turbines and a com- 
puter simulation were carried out using four angles of view. These 
results appear in 7 appendices. The report concludes that no real 
harm can be expected to either the vegetation or to the wildlife in 
the area, except for limited local damage due to construction. The 
landscape, however, will be affected by the turbines, but it is not 
yet clear to what extent. (LB) 1 map 
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13182 (ARO-IAE-458-0019-85) Utilization of wind energy 
for agriculture-related applications. Annual report, April 1984 
to March 1985. Yekutieli, E.; Medan, Y. Agricultural Research Or- 
ganization, Bet Dagan (Israel). Inst. of Agricultural Engineering. Oct 
1985. 6p. (In Hebrew). Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

A Zarchin type wind turbine, which has horizontal wings on two 
endless chains, was built and installed at Efrat, near Bethlehem, 
where average wind velocities are above 6 m/s. The area of the 
model is 2 x 3 m?. The turbine has directional flaps that turn the 
horizontal wings perpendicular to the wind. Two types of wings 
were built, one has the profile of an airplane wing, and was made 
of fiberglass, the other was made of cloth and worked like a sail. 
The construction stage has been completed, and measurements 
are to begin soon. (author) 2 figs. 


13183 (IE-ARO-IAE-85/0001) Utilization of wind energy for 
agricultural applications in Israel. Yekutieli, E. Agricultural 
Research Organization, Bet Dagan (israel). Inst. of Agricultural En- 
gineering. Aug 1985. 20p. (In Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

About 46% of the energy consumption in Israel’s agriculture is 
for water pumping and transport, and about 23% of the energy 
used is applied directly. There is scope for application of wind en- 
ergy, particularly where costs can be cut by converting part of the 
direct energy use. The areas in Israel best suited for wind energy 
application are in the hills, whereas most of the agriculture is in the 
valleys and the coastal strip. Existing wind turbines demand an an- 
nual average wind speed exceeding 5 or 6 m/s and it appears 
necessary to find or develop a simpler and more efficient turbine. A 
Zarchin type wind turbine, which has horizontal wings on two end- 
less chains, was built and placed at Efrat, near Bethlehem, where 
August wind velocities are above 6 m/s. Its area is 2 x 3 meters. 
The model will be used to examine technical problems of wear and 
power output, and the economic feasibility of this type of wind tur- 
bine. (EHN) 4 figs., 2 tabs., 2 maps, 9 refs. 


13184 (IEC-RD-414) First survey in the Galilee for a poten- 
tial wind-turbine power plant site. Final report. Ben-Dov, E. 
Ministry of Energy and Infrastructure, Jerusalem (israel). Research 
and Development Div.; Israel Electric Corp. Ltd., Haifa (Israel). Re- 
search and Development Div. Nov 1984. 299p. (In Hebrew and 
English). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 
The report includes 14 appendices, partly in English. Appendix | 
comprises "Calibration of Woelfle mechanical wind recorders”, re- 
port no. IEC-R-362. Appendix M comprises "Investigation of the 
wind current at Har Gilon”, report no. IE-TIIT-82/0001. 
Measurements of wind velocities and directions are reported for 
10 potential wind-turbine sites in Galilee, for each season. Mea- 
surements at 5 sites took place between the summer of 1982 and 
the spring of 1983, and at the remaining five between the summer 
of 1982 and the spring of 1984. Five sites were characterized as 
having a good potential for wind turbines. The computer program 
developed to analyze the measurements was satisfactory. Some 


158 ERA Vol. 15, No. 6 


experience was gained in testing topographic models of the sites in 
wind tunnels. (EHN) 40 figs., 90 tabs., 3 maps, 3 refs. 


13185 (IEC—RD-475) Measurement of flow field ial at 
the wind-turbine altitude in the Yodfat Mountain range. Final 

Ben-Dov, E. Ministry of Energy and infrastructure, 
Jerusalem (israel). Research and Development Div.; Israel Electric 
Corp. Ltd., Haifa (israel). Research and Development Div. May 
1987. 155p. (In Hebrew and English). Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

The report contains 9 appendices. Appendix D, in English, 
comprises "Wind flow in the Yodfat Mountains”, report no. TIIT- 
84/0001. Appendix E, in English, comprises "Specification S-123 
for wind measurement data acquisition system”, IEC, 1984. Appen- 
dices F and G include English language material on measuring 
instruments and on a small wind turbine for battery charging. 

Following an earlier project for identifying potential sites for wind 
turbine power stations, the Yodfat Mountain range was selected for 
further study. In order to determine the optimum locations for posi- 
tioning the measuring equipment, physical simulations were run in 
a wind tunnel at the Technion - Israel Institute of Technology, with 
a topographic model. Based on measurements at 25 locations on 
the model, it was found that four measurement locations would be 
sufficient. Field measuring equipment included poles 60 m high, 
wind-speed sensors, wind direction sensors, temperature gauges, 
and small wind turbines to charge the batteries. Results were that 
the average wind speed at the site was 7 meter per second. Two 
of the four locations were found significantly more promising than 
the other two. Three wind directions were common: east, west, 
and northwest. The wind frequency was characterized by a 
Rayleigh distribution. (EHN) 15 figs., 41 tabs., 4 maps, 5 refs. 


13186 (IE-MOEI-86/0001) Wind turbine as a pilot plant for 
electricity generation. Rated Power: 200 kW. Model: VESTAS 
200/23. Summary technical report. Lotem, E. (ed.). Kibbuz 
Ma’aleh Gilboa (Israel); Ministry of Energy and Infrastructure, 
Jerusalem (israel). Aug 1986. 2ip. (In Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Consultant and Supervisor: M. Hirsch, coordinator of the Pro- 
gram for the Utilization of Wind Energy at the Ministry of Energy & 
Infrastructure. 

Kibbutz Ma’aleh Gilboa is situated on the northeastern slopes of 
Mount Gilboa where wind currents are usually strong. In November 
of 1983 the kibbutz, together with the Ministry of Energy and 
Infrastructure began a study of the wind potential at that site. Mea- 
surements were conducted throughout 1984 at various heights 
from 3.5 m to 20 m. The present report describes a pilot plant 
based on a VESTAS 200/23 wind turbine. The report includes de- 
tailed descriptions and drawings of the turbine, the control system, 
the manner of connection to the grid, and cost analysis. At present, 
80% of the generated power is consumed by the kibbutz, and the 
remainder is sold to the Israel Electric Corporation Ltd. In the 
morning hours the kibbutz buys power, as the generation is low. In 
the afternoon, generation exceeds consumption, and the kibbutz 
more than makes up for the power bought in the morning hours. 
(EHN) 6 figs., 2 tabs., 1 ill., 2 maps, 1 graph 


13187 (IE-MOEI-86/0002) A numerical model for optimal 
wind-energy siting. Final report. Mahrer, Y.; Segal, M. Ministry of 
Energy and Infrastructure, Jerusalem (israel). Research and Devel- 
opment Div.; Hebrew Univ., Jerusalem (Israel). Dept. of Soil 
Science. Nov 1986. 108p. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

This study was part of the Program for Wind Energy Exploitation 
in Israel. The aim of the study was to provide a numerical model 
for evaluation of the wind energy potential along the eastern ridge 
of the Golan Heights, where an observational survey has been car- 
ried out since the end of 1984. The current study should provide a 
complementary evaluation to the observational results. Emphasis 
was given to a detailed evaluation of several aspects of wind en- 
ergy. Results of two- and three-dimensional numerical models of 
the atmospheric processes over the Golan Heights are presented 
and discussed. (EHN) 4 tabs., 23 refs. 


13188 (IE-MOEI-86/0100) Modular shrouded horizontal 
panemone wind system channelled airflow power system 





(CAPS). Final technical report. Brill, B. Ministry of Energy and In- 
frastructure, Jerusalem (israel). Nov 1986. 42p. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The Channelled Airflow Power System (CAPS) uses shrouds to 
induce turbulence and hence cause airflow separation about the 
axle of a horizontally mounted panemone rotor. Previous work has 
demonstrated a resultant 200% improvement in rotor performance 
in suitable wind regimes. Preliminary measurements of the benefits 
of adding diffuser elements to an existing panemone rotor of the 
open-S type indicate an average output increase of 114% for wind 
speeds of 3.0-8.0 m/s. The addition of a flat plate concentrator 
section increased output by an average of 136% for wind speeds 
of 3.0-6.0 m/s. The results indicate that an installation rated at 100 
kW in wind speeds about 11.2 m/s would have a payback period of 
about 14 years in Israel, with an annual average wind speed of 5.6 
m/s. (MR) 10 figs., 13 tabs., 20 refs. 


13189 (IE-MOEI-87/0108) A follow-up of the wind turbine 
at ISCAR Piant - Maalot. Bergerfreund, M.; Sukhoi, E. Ministry of 
Energy and Infrastructure, Jerusalem (israel); Handassat Hashmal 
Veenergia Ltd. (Israel). 1 Feb 1987. 38p. (In Hebrew). Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

The report describes the performance of the wind turbine in |S- 
CAR Plant in Maalot, Israel. The measurement period was June 
27, 1982 to January 15, 1984. Included are a description of the tur- 
bine and its mounting, and hourly measurements for each month 
during the measurement period of wind velocity, wind direction, 
and energy generation. (EHN) 3 figs., 15 tabs. 


13190 (IE-NRCN-86/0001) Identifying potential sites for 
wind power plants. Semiannual report. Skibin, D. Israel Atomic 
Energy Commission, Beersheba (israel). Nuclear Research Center- 
Negev. Dec 1986. 92p. (In Hebrew). Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

Order with full bibliographic information. Includes report IE- 
NRCN-86/0002 "Preparation of a work plan for a wind energy 
survey”. 

The report describes the activities taking place in Israel's wind 
energy utilization project during February-August 1986. The 
Ministry of Energy and Infrastructure sponsors the project. The ac- 
tivities were divided among the Negev Nuclear Research Center, 
which was the main contractor, and the Meteorological Service of 
Israel and the Biological Institute, which were subcontractors. 
These activities are described in 6 appendices, for each of which a 
separate abstract has been prepared. (EHN) 3 tabs., 4 refs. 


13191 (IE-NRCN—86/0001 vp, Appendix A) Comparison be- 
tween wind measurements on adjacent towers at the Hariah 
site on the Golan Heights. Skibin, D.; Ohion, H. Israel Atomic 
Energy Commission, Beersheba (israel). Nuclear Research Center- 
Negev. Dec 1986. (In Hebrew). In identifying potential sites for 
wind power plants. Semiannual report. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Wind-velocity measurements at the Hariah site averaged 7.1 me- 
ter per second, while at adjacent sites in Tel Hazikah and Tel 
Asniah wind velocities averaged 8.9 meter per second. In order to 
examine if winds in Hariah were really weaker than at the adjacent 
sites, or if the difference were due to a local topographic effect, a 
second measuring tower was erected at Hariah, about 300 meters 
west of the first tower. Measurements at the second tower agreed 
well with those at the adjacent sites. In fact, Hariah had an advan- 
tage of 7.5%. (EHN) 2 tabs., 3 refs. 


13192 (IE-NRCN—86/0001 vp, Appendix B) Sampling rate of 
data loggers in wind-energy surveys. Skibin, D.; Klaf, M. Israel 
Atomic Energy Commission, Beersheba (Israel). Nuclear Research 
Center-Negev. Dec 1986. (in Hebrew). In /dentifying potential sites 
for wind power plants. Semiannual report. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

A meteorological committee was formed in order to prepare 
handbooks for wind-energy surveys. To help in determining the op- 
timum sampling rate and the duration of sampling, 1400 ten-minute 
measurements were taken, during which wind velocity was mea- 
sured every second. Calculations of average wind speed, minimum 
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speed, maximum speed and standard deviation were carried out 
for each ten-minute measurement, using sampling rates of 60, 30, 
12, 6, and 2 times per minute. Assuming that the most frequent 
measurements gave the most accurate results, the errors caused 
by performing the measurements less frequently were calculated. 
These would serve as a basis for designing wind velocity measur- 
ing procedures. (EHN) 1 ref. 


13193  (IE-NRCN-86/0001 vp, Appendix C) Influence of the 
averaging interval in field surveys on wind energy calculations 
and on wind project design in Israel. Skibin, D.; Klaf, M. Israel 
Atomic Energy Commission, Beersheba (Israel). Nuclear Research 
Center-Negev. Dec 1986. (In Hebrew). In /dentifying potential sites 
for wind power plants. Semiannual report. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The effect of averaging was investigated by comparing the re- 
sults of wind energy calculations based on ten-minute averages 
with those of calculations based on two-hour averages. In 20% of 
the cases the differences between the calculated wind energy val- 
ues was greater than 10%. However, the total seasonal effect was 
small. The reason was that the effect of averaging was large with 
low velocities, near the turbine cut-in limit, and at these values the 
generation of energy was small. (EHN) 1 ref. 


13194 (IE-NRCN-86/0001 vp, Appendix E) Prerequisites of 
wind-energy surveyors. Skibin, D. Israel Atomic Energy Commis- 
sion, Beersheba (israel). Nuclear Research Center-Negev. Dec 
1986. (In Hebrew). In /dentifying potential sites for wind power 
plants. Semiannual report. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information. 

This report describes the qualifications, knowledge, and equip- 
ment that are required to performing wind energy surveys. 
Meteorology-related requirements include understanding of the in- 
struments, the ability to install them, and the ability to perform the 
data analyses. In addition, it is necessary to be familiar with wind 
generators of different types, their limitations, and their sensitivity 
to environmental conditions. Finally, the surveying activity demands 
the ability to supervise over engineering work, and access to the 
physical necessities, such as vehicles, equipment for putting up 
towers, etc. (EHN) 


13195 (IE-NRCN-86/0002) Preparation of a work plan for a 
wind survey. Aharonson, A.; Barkan, Y. Israel Atomic Energy 
Commission, Beersheba (Israel). Nuclear Research Center-Negev. 
[1986]. 4p. (In Hebrew). Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Order with full bibliographic information. Bound with report IE- 
NRCN-86/0001, "Identifying potential sites for wind power plants. 
Semiannual report’. 

The report describes the stages of preparing a wind-energy sur- 
vey. The first step is the selection of a site and its qualitative 
evaluation, based on meteorological data and local indications of 
winds (dunes, shapes of trees, etc). The second step is the sta- 
tioning of several measurement towers with heights of 20 to 40 
meters. The locations of the towers should represent the topogra- 
phy of the site as closely as possible. The next step is the 
selection of the measuring instruments, based on the level of accu- 
racy required and the equipment reliability in harsh weather, and 
the determination of the measurement procedure, which should not 
change throughout the measuring period. The report suggests a 
measuring procedure for each of three consecutive stages into 
which the survey should be divided. (EHN) 


13196 (IE-NRCN-86/0003) Meteorological measuring in- 
struments and their required performance in surveys for siting 
wind power plants. Manes, A. Israel Atomic Energy Commission, 
Beersheba (israel). Nuclear Research Center-Negev. [1986]. 8p. 
(In Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with full bibliographic information. Bound with report IE- 
NRCN-86/0001, "Identifying potential sites for wind power plants. 
Semiannual report’. Hand-written report, not very legible and in- 
complete. 
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The report describes the types of wind-measuring devices, both 
mechanical and electrical and the basic characteristics of meteoro- 
logical measuring systems. A table lists the required precisions for 
measuring: atmospheric pressure, air temperature, wet-bulb tem- 
perature, relative humidity, dew point, wind velocity, wind direction, 
and orthogonal wind components. (EHN) 1 tab. 


13197 (IE-TIIT-84/0001) Wind flow in the Yodfat Mountains. 
Poreh, M. Technion Research and Development Foundation Ltd., 
Haifa (Israel); Technion-israel Inst. of Tech., Haifa (Israel). Environ- 
mental and Water Resources Research Center. Apr 1984. 39p. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. Bound, as appen- 
dix D, with "Measurement of flow field potential at the wind-turbine 
altitude in the Yodfat Mountain range. Final report’, report no. IEC- 
RD-475. 

The air flow over complex terrain can be simulated in environ- 
mental wind tunnels and the results of such simulations can 
supplement the meteorological information used in the selection of 
wind-turbine sites. The simulation results can also be used to ex- 
trapolate from wind records gathered at a small number of points 
to winds at many locations in the area. Wind tunnel studies may 
also provide important information about undesirable flow features, 
such as vortices and separated flows. The purpose of this work 
was to study, by means of physical modeling, the wind field over 
numerous locations in the Yodfat Mountains. The report describes 
the methodology and limitations of wind tunnel! simulations, the 
equipment and experimental procedures and the data analysis. Re- 
sults are shown in tables and graphs. (EHN) 2 figs., 4 tabs., 1 
map, 4 refs. 


13198 (MOEI-RD-1-88) Technological analysis of wind tur- 
bines avaliable currently and in the neer future. Progress 
report. Rosen, A.; Sheinman, Y. Ministry of Energy and Infrastruc- 
ture, Jerusalem (israel). Research and Development Div.; Technion 
Research and Development Foundation Ltd., Haifa (israel). Mar 
1988. 11p. (in Hebrew and English). (TIIT—-160-0541). Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Includes a technical questionnaire sent to wind turbine manufac- 
turers. 

Manufacturers of 11 wind turbines provided information on their 
currently available turbines, including: technical data, delivery and 
current applications, and planned improvements. The information 
obtained will be used to aid the planning of wind farms in Israel. 
(MR) 


13199 (MOEI-RD-2-88) First survey of a potential site for a 
wind-turbine power plant in the settlement Meltzad. Miller, Z. 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Research 
and Development Div. 26 Jan 1988. 39p. (in Hebrew). Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

The report contains no text, only tables and graphs. 

Results of a site survey for a wind turbine power plant are tabu- 
lated and plotted. The site is located on the Judean Hills at 
Meitzad. Measurements of wind velocities are reported for every 
hour from June 1986 to May 1987 for one location. Average 
monthly plots of wind velocity as a function of the time of day are 
given for each month. (EHN) 24 tabs. 


13200 (MOEI-RD-4-88) Methods to improve the service Ilfe 
ot wind turbines. Progress report. Rosen, A.; Sheinman, Y. Min- 
istry of Energy and Infrastructure, Jerusalem (Israel). Research and 
Development Div.; Technion Research and Development Founda- 
tion Ltd., Haifa (israel). Mar 1988. 8p. (In Hebrew and English). 
(T! or Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

Report in Hebrew, bibliography in English. 

The first stage of the project, from Feb 1, 1988 to May 31, 1988, 
comprised a literature survey of the field of wind turbine design 
and relevant meteorological studies. Analysis of the collected mate- 
rial will enable the approach to a recommended turbine model to 
be defined. (MR) 74 refs. ° 


13201 


(MOEI-RD-15-87) Utilization of wind energy for elec- 
tricity generation at Belt Yatir on the southern slopes of 
Hebron Mountain. Final technical report. Levy, S. (ed.). Moshav 
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Beit Yatir (Israel). Oct 1987. 26p. (In Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Beit Yatir, on the southern slopes of Hebron Mountain, is at an 
altitude of 900 meters. The location has particularly strong winds, 
averaging 7.3 meters per second. This report describes the con- 
struction and operation of a single-turbine, wind-power pilot plant 
on that site. The turbine was manufactured by VESTAS and has a 
rated power of 200 kW. (EHN) 6 figs., 6 tabs., 1 map 


13202 (MOEI-RD-22-88) Wind turbine with air-filled enve- 
lope. Design, production and preliminary testing of separate 
subsystems as well as complete turbine (16.6 m diameter). 
Fridman, G. (ed.); Kliatzkin, V.; Ustilovsky, S.; Frant, S.; Molla, A.; 
Yakir, A. Sivan Ltd. (Israel); Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Aug 1988. 163p. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Accompanied by a separately bound executive summary (67 
pages). 

This report describes a very complicated work. It deals with a sit- 
uation concerning some common and special problems and with 
the results achieved. First of all, this is a conventional story of pro- 
ducing and testing a station and its separate units. On the other 
hand, this is an analysis of the previously built design system of 
the turbine in the form of a computer program package. And of 
course this report includes a comparison of theoretical calculations 
and estimates with the experimental results. This comparison cov- 
ers a complete set of problems, such as engineering, production, 
testing and economics. Our main purpose is to compare experi- 
mental results and calculations, and verify computer programs 
described in our interim report prepared for the Ministry of Energy, 
November 1986. The present report covers the period of time from 
November 1986 till January 1988, and includes the entire process 
of building, testing, redesigning and rebuilding of separate units 
and the complete turbine. (author) 30 figs., 15 tabs., 6 refs. 


13203 (MOEI-RD-46-88) Technological analysis of wind 
turbines (grid operation) for the near future erections. Final re- 
port. Rosen, A.; Sheinman, J. Technion-israel Inst. of Tech., Haifa 
(Israel). Dept. of Aeronautical Engineering; Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Research and Deve’ ent Div. 
Oct 1988. 115p. (In Hebrew and English). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, manufacturers’ information, some legends and 
abstract in English. 

Grid connected wind turbines are complicated electromechanical 
systems, which are designed for maximum efficiency and reliability. 
The manufacturers need to sell the turbines at a fair price which 
can justify the investment. These conditions creating different de- 
sign categories for manufacturing and erecting wind turbines. The 
goal of this work is to create a technical comparative data base for 
existing wind turbines, which is based on a technical view. The dif- 
ferent models were tabled according to their technical abilities, thus 
creating the possibility for comparing between different models and 
different manufacturers. (author) 8 figs., 38 tabs., 2 refs. 


13204 (MOEI-RD—47-88) Approved model of performance 
estimation of HAWT (horizontal axis wind turbine) connected 
to the grid. Rosen, A.; Sheinman, J. Technion-israel Inst. of Tech., 
Haifa (israel). Dept. of Aeronautical Engineering; Ministry of Energy 
and Infrastructure, Jerusalem (israel). Research and Development 
Div. Oct 1988. 97p. (In Hebrew and English). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, legends of some figures and abstract in English. 

Estimation of the performance of a wind turbine which will be 
erected at a specified location is done by a certain calculation 
model which depends on mean values. These are the wind speed 
(which is measured by the investor) and the turbine performance 
(which is calculated by the manufacturer according to experience). 
The turbine is working under unsteady circumstances and this 
could create an estimation error. The error would appear in both 
measurements and calculation. The goal of this work is to create a 
model for better performance estimation. The model will consider 
the contribution of the wind and turbine dynamics. This report in- 
cludes a literature survey which describes some existing models of 
wind and turbine dynamics. In addition, a general description of the 
model creation is presented. (author) 1 fig., 125 refs. 





13205 (MOEI-RD-54-88) Wind surveys in Belt Yatir, Hebron 
Hillis, with the aim of exploiting wind energy. Final report. Lavi, 
S. (ed.). Moshav Beit Yatir (israel); Ministry of Energy and Infra- 
structure, Jerusalem (Israel). Research and Development Div. Aug 
1988. 74p. (In Hebrew and English). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Results are presented of a survey of wind direction and speed at 
Beit Yatir, a moshav located on the southern edge of the main 
northeast-southwest ridge to the south of Hebron. The results indi- 
cate that the site intercepts the prevailing west-northwest windflow, 
the primary wind energy direction being roughly 297 degrees 
(WNW/NW). The annual mean wind speed is approximately 8 me- 
ters/sec. The distribution of energy about the mean resembles that 
of San Gorgonio Pass in southern California, where over 5,000 
wind turbines are currently operating. (RP) 3 figs., 84 tabs., 4 maps 


13206 (PB—90-119694/XAB) Wind pumping: A handbook. 
van Meel, J.; Smulders, P. International Bank for Reconstruction 
and Development, Washington, DC (USA). 1989. 294p. (WORLD- 
BANK-TP—101). Available from NTISMF A02. 

Library of Congress catalog card No. 89-9108; Microfiche copies 
only. Paper copy available from World Bank, 1818 H St., NW, 
Washington, DC 20433. 

The handbook is meant to provide energy and water-supply pro- 
fessionals and economists as well as field officers with an easily 
accessible source of information on wind pumping. It consolidates 
information acquired by institutions, professionals, and research 
centers in an easily extractable form. An overview of the character- 
istics of the technology is provided. The techniques for sizing of 
wind pumps and the sizing of alternative small pumps is discussed. 
Guidelines for financial and economic assessment of wind pumping 
are given. Particulars on installation, maintenance, and other logis- 
tical matters are also given. Several annexes provide supporting 
details and examples. 


13207 (PNL-SA-17440) Effects of trees on wind flow vari- 
ability and turbulence. Elliott, D.L.; Barnard, J.C. Pacific 
Northwest Lab., Richland, WA (USA). Sep 1989. 20p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC06-76RL01830. (CONF-900136-7: 9. ASME wind energy sym- 
posium, New Orleans, LA (USA), 14-17 Jan 1990). Order Number 
DE90006123. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This paper describes the results of a field experiment at the 
Goodnoe Hills site to examine the effects of trees on wind flow 
variability and turbulence. Although vegetation at the site consisted 
primarily of grass, scattered areas of trees that penetrated the site 
provided an excellent opportunity to evaluate the effects of surface 
roughness changes on the wind flow characteristics. Wind data col- 
lected at nine towers across the site revealed that surface 
roughness changes in the upwind fetch caused pronounced varia- 
tions in the wind flow over site. At two towers that were frequently 
downwind of a grove of trees, 30% reductions in wind speed and a 
factor of 2 to 3 increase in turbulence were measured at heights of 
32 m (approximately twice the tree height). A substantial increase 
in the magnitude of the wind gusts, as well as a considerable de- 
crease in the mean wind speed, was observed when a tower was 
downwind of the trees. The effects of the trees on the wind flow 
characteristics were considerably reduced at heights of 60 m and 
at distances greater than 500 m. 13 refs., 8 figs., 2 tabs. 


13208 (SAND-89-7042) Vertical axis wind turbine turbulent 
response model: Part 2, Response of Sandia National Labore- 
tories’ 34-meter VAWT with aeroelastic effects. Sandia National 
Labs., Albuquerque, NM (USA); Indal Technologies, Inc., Missis- 
sauga, ON (Canada). Jan 1990. 151p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC04- 
76DP00789. Contract 32-3044. Order Number DE90005721. 
Available from NTIS, PC A08/MF A01 - OSTI; GPO Dep. 

The dynamic response of Sandia National Laboratories’ 34-m 
Darrieus rotor wind turbine at Bushland, Texas, is presented. The 
formulation used a double-multiple streamtube aerodynamic model 
with a turbulent airflow and included the effects of linear aeroelastic 
forces. The structural analysis used established procedures with 
the program MSC/NASTRAN. The effects of aeroelastic forces on 
the damping of natural modes agree well with previous results at 
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operating rotor speeds, but show some discrepancies at very high 
rotor speeds. A number of alternative expressions for the spectrum 
of turbulent wind were investigated. The model loading represented 
by each does not differ significantly; a more significant difference is 
caused by imposing a full lateral coherence of the turbulent flow. 
Spectra of the predicted stresses at various locations show that 
without aeroelastic forces, very severe resonance is likely to occur 
at certain natural frequencies. Inclusion of aeroelastic effects 
greatly attenuates this stochastic response, especially in modes in- 
volving in-plane blade bending. 15 refs., 8 figs., 7 tabs. 


13209 (SAND-89-7051) Measurements of surface pres- 
sures on an operating vertical-axis wind turbine. Akins, R.E. 
(Washington and Lee Univ., Lexington, VA (USA)). Sandia National 
Labs., Albuquerque, NM (USA); Washington and Lee Univ., Lex- 
ington, VA (USA). Nov 1989. 84p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC04- 
76DP00789. Contract 23-0836. Order Number DE90005722. 
Available from NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

This report describes measurements of surface pressures on a 
vertical-axis wind turbine using pressure transducers mounted at 
the equator of one blade of the rotor. These pressure transducers 
were monitored as a function of relative rotor position and incident 
wind speed to obtain the distribution of surface pressure. The mea- 
sured pressure distributions are substantially different from 
wind-tunnel results. The surface pressures were integrated to ob- 
tain tangential and normal force coefficients as a function of rotor 
position relative to the incident wind. These measured force coeffi- 
cients are compared with wind-tunnel results for tip-speed ratios 
from 2.20 to 4.60. At low tip-speed ratios there is evidence of dy- 
namic stall for the upwind portion of the rotation. 15 refs., 36 figs., 
10 tabs. 


13210 (SERI/TP-257-3490) Aerodynamic testing of a rotat- 
ing wind turbine blade. Butterfield, C.P.; Nelsen, E.N. Solar 
Energy Research Inst., Golden, CO (USA). Jan 1990. 8p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-83CH10093. (CONF-890610-7: American Solar 
Energy Society annual meeting, Denver, CO (USA), 19-23 Jun 
1989). Order Number DE90000312. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Aerodynamic, load, flow-visualization, and inflow measurements 
were taken on a downwind horizontal-axis wind turbine (HAWT). A 
video camera mounted on the rotor recorded video images of tufts 
attached to the low-pressure side of the blade. Strain gages, 
mounted every 10% of the blade’s span, provided load and pres- 
sure measurements. Pressure taps at 32 chordwise positions 
recorded pressure distributions. Wind inflow was measured via a 
vertical-plane array of anemometers located 10 m upwind. The ob- 
jectives of the test were to address whether airfoil pressure 
distributions measured on a rotating blade differed from those mea- 
sured in the wind tunnel, if radial flow near or in the boundary layer 
of the airfoil affected pressure distributions, if dynamic stall could 
result in increased dynamic loads, and if the location of the separa- 
tion boundary measured on the rotating blade agreed with that 
measured in two-dimensional flow in the wind tunnel. 6 refs., 9 
figs., 1 tab. 
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Refer also to citation(s) 13491 


13211 (CRIE-T-88054) Basic concepts underlying eddy 
current analysis. Takuma, Kaoru. Central Research Inst. of 
Electric Power Industry, Komae, Tokyo (Japan). Energy and Envi- 
ronment Lab. May 1989. 32p. (In Japanese). Order Number 
DE90741955. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

This paper arranged and surveyed the basic thought and physi- 
cal meaning of eddy current analysis. The eddy current calculation 
carries out the approximation like elimination of displacement cur- 
rent (which is not the charge current but current conveyed by a 
change of electric field) in air (or vacuum) from the Maxwell equa- 
tions. The conditions in which displacement current can be 
neglected, are based on the comparison between o and eow and 
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further depend on dimension and arrangement. Where, o is con- 
ductivity, «9 is permittivity and w=2zf(f:frequency). It is necessary 
to use properly the displacement current in the eddy current analy- 
sis, that is, the displacement current is neglected for the effect to 
the magnetic field but cannot be neglected for the effect to the 
electric field. Electric field which is made by electric charge on a 
conductor surface is applied in air as a static electric field changing 
every moment, and is different from the capacitor action in an al- 
ternating circuit. Electric charge does not appear on a conductor 
surface in a two dimensional arrangement but the term of electric 
charge is required for the calculation. This may be thought to be 
the action of electric charge located at the infinite distance as the 
physical meaning. 18 refs., 17 figs. 


13212 (CRIE-T-88094) Developmental condition and tech- 
nical problems on electric insulation for super-conducting 
electric power machine. Motoyama, Hideki. Central Research 
Inst. of Electric Power industry, Komae, Tokyo (Japan). Energy and 
Environment Lab. May 1989. 35p. (In Japanese). Order Number 
DE90741973. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

This paper investigated the present situations of superconducting 
electric power machines in the world and studied problems from 
viewpoint of the electric insulation. SOMVA generator (CRIE/Hitachi) 
or 120MVA generator (KWU/Siemens) where the DC supercon- 
ducting technique was applied on field windings, are developed. As 
to Superconducting transformer, 220KVA transformer is trially man- 
ufactured and the conceptual design of 1,000MVA transformer is 
made by W.H. or Alstom. Future problems are the study of protect- 
ing method for the overvoltage to superconducting electric power 
machines and the study to prevent the quench for superconducting 
windings. The respective insulating characteristics of solid and liq- 
uid insulators become clear gradually under the cryogenic condition 
but a large part of insulating characteristics of composite insulator 
prepared by combination of both insulators are not clear, so that 
these problems must be clarified. 30 refs., 13 figs., 15 tabs. 


13213 (IEIE-8901) 1989 Joint convention record of insti 
tutes of electrical and information engineers, Japan (Part 1). 
institute of Electrical and Information Engineers (Japan). 25 Aug 
1989. 180p. (in Japanese). Order Number DE90741791. Available 
from NTIS (US Sales Only), PC AO9/MF A01. 

In this volume, part 1, reports are included on protection of com- 
munication equipment for power supply against thunderbolt, status 
quo of thunderbolt observation, etc. in the field of 'Protection of in- 
formation communication equipment against thunderbolt and 
thunderbolt observation.’ In the area of ‘Latest trend for practical 
use of linear motorcars,’ there are reports on the world trend for 
practical use, present and future aspect of superconductive mag- 
netic levitation railway, present state and future aspect of HSST, 
status quo and future aspect of transrapid Maglev, present state 
and future aspect of linear subway, present state and future aspect 
of M bahn, etc. In conncetion with ‘Expert system for power net- 
work system,’ status quo in Japan and foreign countries and future 
trend are reported. Other reports are also included concerning the 
control of ‘Present state of control theory application to the control 
of electric motor,’ Technological trend for the reliability improve- 
ment in control system,’ ‘Superconduction and precision 
measurement,’ and ‘Latest trend of fuzzy information processing 
technology.’ 370 refs., 224 figs., 32 tabs. 


13214 (IEIE—8901, pp. 9-12) Protection of information com- 
munication equipment against thunderbolt and thunderbolt 
observation. Protection of communication equipment for 
power supply against thunderbolt. Miyazaki, Mitsuo (The Tokyo 
Electric Power Co. Inc., Tokyo, (Japan)). Tokyo Electric Power Co., 
Inc. (Japan). 25 Aug 1989. (in Japanese). In 1989 Joint convention 
record of institutes of electrical and information engineers, Japan 
(Part 1). Order Number DE90741791. Available from NTIS (US 
Sales Only), PC A08/MF A01. 

Protection of communication equipment for power supply against 
thunderbolt is explained quoting a part of investigations and studies 
made from 1984 to 1987 in connection with thunderbolt resisting 
design of wireless stations for power supply. Investigations and 
studies have been made on the ideal way of thunderbolt resisting 
design, based on the damages made to communication equipment 
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for power supply, measurement carried out at actual wireless 
stations, and simulation. Summaries of the investigations are intro- 
duced which were made from 1974 to 1983 on the situation of 
communication facilities at wireless stations, state of adopted thun- 
derbolt resisting measures, and the actual state of damages 
suffered from thunderbolts. The damage rate was the highest with 
relatively small relay stations located at high altitudes. The majority 
of the damages at wirelss stations were done to devices connected 
to outside equipment. From the measured result at relay stations, it 
was found that the shunt of serge current can be satisfactorily sim- 
ulated by a model described by the inductance constituents of the 
main metallic parts and the distribution of grounding resistance. It 
is important for thunderbolt resisting design not to propagate serge 
energy which may cause damages to devices, and a solution con- 
sidered to be effective is introduced. 5 figs., 1 tab. 


13215 (IEIE-8901, pp. 117-120) Expert system for power 
network system. Status quo in Japan (Part 1). Kunugi, 
Masahiko (Toshiba Corp., Kawasaki, (Japan)). Toshiba Copp., 
Kawasaki (Japan). 25 Aug 1989. (in Japanese). In 1989 Joint con- 
vention record of institutes of electrical and information engineers, 
Japan (Part 1). Order Number DE90741791. Available from NTIS 
(US Sales Only), PC A08/MF A01. 

The fields of application and situation of the use of expert sys- 
tems for power network system are reported. At present, systems 
having system operation supporting functions for such troubles as 
trouble shooting, repairing work for troubles, etc. occupy as high as 
60% of the application. If the expert system is classifed into 3 cate- 
gories of diagnosis/maintenance type, control type, and planning/ 
designing type, their ratios become 40%, 30%, and 30% respec- 
tively. Expert systems which require on line real time procesing 
when in use occupy 58% of the total systems. Outlines and trends 
of typical functions, i.e. trouble shooting function; alarm processing 
fuction; trouble repairing and supporting function; and system anal- 
ysis and supporting function are described. As to the hardware 
configuration, stand-alone type is most pupular at this stage. The 
type having a parallel on line processing system is the one used 
for the operation of power network systems. 1 ref., 5 figs., 1 tab. 


13216 (IEIE-8902) 1989 Joint convention record of insti 
tutes of electrical and information engineers, Japan (Part 2). 
Institute of Electrical and Information Engineers (Japan). 25 Aug 
1989. 178p. (in Japanese). Order Number DE90741807. Available 
from NTIS (US Sales Only), PC AO9/MF A01. 

This is a collection of reports produced to Joint Convention of In- 
stitutes of Electrical and Information Engineers held in 1989. As for 
the items, it was classified into measurement of infra-red radiation 
and its applications, weight reduction of electrical locomotive, con- 
struction of intelligent railway system, review of expert system for 
insulation materials, organic materials for opto-electrics, review of 
inverter lighting system, review of mixed gas insulation. Main items 
for each of the items were remote sensing, reduction of weight of 
driving system, total system of railroad including crossing, expert 
system of insulation diagnosis and preparation of its data-base, 
functional device and high dielectric liquid crystal, lighting circuit, 
synergism and insulation by vapor mist, respectively. 290 refs., 237 
figs., 54 tabs. 


13217 (IEIE-8902, pp. 67-70) Dielectric materials present 
situation of technical expert system and its future. Activity of 
commitee for expert system of dielectric materials. Ozaki, 
Masamitsu (Toyohashi Univ. of Technology, Aichi, (Japan)). Toy- 
ohashi Univ. of Technology, Aichi (Japan). 25 Aug 1989. (In 
Japanese). In 1989 Joint convention record of institutes of electri- 
cal and information engineers, Japan (Part 2). Order Number 
DE90741807. Available from NTIS (US Sales Only), PC A08/MF 
A01. 

Concerning the development of dielectric materials expert sys- 
tem aiming to cope with decreasing expert and increasing technical 
information, purposes of the committee for expert system of dielec- 
tric materials were explained as grasping developing status of the 
system with the data-base and advising the recommendable policy 
for the institute of technology. Activities during the past two years 
were introduced, especially, about the investigation of literatures, 
explanations were given for system and data-base. Classification of 





the literatures were shown as a table. As for the orientation of fu- 
ture activities, that of expert system and of data-base were 
introduced seperately, and necessitated expert systems were sum- 
marized as given by table. 1 ref., 4 figs., 3 tabs. 


13218 (IEIE—8902, pp. 71-74) Insulating materials, present 
situation of technical expert system and its future. Insulation 
diagnosis expert system, high voltage rotating machine. Ito, 
Kinjiro (Fuji Electric Engineering Co, Ltd., Kanagawa, (Japan)). Fuji 
Electric Co. Ltd., Kawasaki, Kanagawa (Japan). 25 Aug 1989. (in 
Japanese). In 1989 Joint convention record of institutes of electri- 
cal and information engineers, Japan (Part 2). Order Number 
DE90741807. Available from NTIS (US Sales Only), PC A08/MF 
A01. 

Concerning diagnosis of dielectric breakdown which shared 30% 
of causes for the accident of high voltage rotating machines, prob- 
lems involved in the development of expert system were studied. 
Regarding the causes for the deterioration of insulating materials of 
high voltage rotating machines, insulating properties with their de- 
terioration were classified as attached table and it was indicated 
that accident was brought by complexed causes such as type of 
machine, operating conditions. Regarding necessary data for diag- 
nosis, importance of operation record was emphasized. As the 
typical examples of expert system for insulation diagnosis and 
residual life, inferring process, rules for diagnosis; accumulation of 
knowledge, were explained for the insulation system by shellac, 
polyester, and varnish. As the future problems, importance of study 
on deteriorationg mechanism, and development of sensor for diag- 
nosis, were emphasized. 7 refs., 6 figs., 2 tabs. 


13219 (IEIE-8902, pp. 75-78) Insulating materials, present 
situation of technical expert system and its future. Insulation 
diagnosis expert system. Oill-immersed transtormer. Abe, Kei- 
ichi (Toshiba Corp., Kawasaki, (Japan)); Umemura, Tokikage; 


Miwa, Naohiro. Toshiba Corp., Kawasaki, Kanagawa (Japan). 25 
Aug 1978. (in Japanese). In 1989 Joint convention record of insti- 
tutes of electrical and information engineers, Japan (Part 2). Order 


Number DE90741807. Available from NTIS (US Sales Only), PC 
A08/MF A01. 

Present situation of insulation diagnosis expert system for oil- 
immersed transformer and problems in future were explained. 
Especially, widely applied diagnosis based upon maintenance and 
management records of gas analysis contained in the oil were ex- 
plained.in addition. regarding diagnosis of residual life, diagnosis of 
aging deterioration by analyzing CO,CO2 was mentioned with ex- 
amples of constitution of the system and rules for diagnosis. As for 
future problems, development of shell for diagnosis, plan for apply- 
ing on-line data, were mentioned. 10 refs., 4 figs. 
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Refer also to citation(s) 12183, 12186, 12187, 12395, 12396, 
12397, 12990, 13563, 13591, 14035, 14076, 14077, 14078, 14529, 
14890 


13220 (CONF-8911149-1) Informal report on activities in 
progress at the EPRI M&D [Monitoring and Diagnostics] Cen- 
ter. Haynes, H.D.; Kryter, R.C.; Lacombe, C.; Stafford, C.P. Oak 
Ridge National Lab., TN (USA). 10 Nov 1989. 116p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From EPRi/Eddystone valve monitoring meeting; Philadelphia, PA 
(USA); 21-22 Nov 1989. Order Number DE90003708. Available 
from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

An initial motor current signature analysis (MCSA) has been car- 
ried out on several motor-driven devices at the Eddystone power 
plant. An on-line automated data acquisition system has been 
installed and is now providing useful motor current signature infor- 
mation for eight Unit No. 2 extraction valves. This system has also 
been used to identify two significant (and apparently undesirable) 
extraction valve operational characteristics that are documented in 
this report. Initial motor current signature examinations of other 
equipment (eight Unit No. 3 motor-operated valves, four boiler feed 
pumps, two induced-draft fans, and two mills) have provided inter- 
esting detailed baseline information that will be compared with 
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subsequent test data in order to attempt to detect aging and ser- 
vice wear effects and signs of incipient failure. Overall, a 
considerable amount of baseline motor current data has been ac- 
quired, examined, and now documented. Future work will focus on 
developing the capability of identifying parameter trends that are 
useful in detecting degradation and other abnormalities in the 
tested equipment. 1 ref., 100 figs., 3 tabs. 


13221 (CPS—40-11/14-1989E, pp. 8A1-8A30) A new concept: 
Separately-fired superheaters for waste-to-energy plants. 
Marks, C.H.; Sommeriad, R.E.; Visalli, J.R. Environment Canada, 
Ottawa, ON (Canada). Conservation and Protection; Environmental 
Protection Agency, Research Triangle Park, NC (USA). Air and 
Energy Engineering Research Lab. 1989. (CONF-890422-: Inter- 
national conference on municipal waste combustion, Hollywood, FL 
(USA), 11-14 Apr 1989; MICROLOG-89-03664). In Proceedings fof 
the] international conference on municipal waste combustion. 
Volumes 1 and 2. Available from PC Canadian Government Pub- 
lishing Centre, Supply and Services Canada, Ottawa, ON, CAN 
K1A 0S9; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

A concept is proposed for improving the efficiency and eco- 
nomics of municipal solid waste-fired energy recovery plants by 
use of natural gas. The concept consists of removing the super- 
heater from the mass-fired boiler to eliminate corrosion problems 
commonly associated with this equipment, modifying the boiler to 
generate saturated steam at 1800 psi, and providing a separate 
natural gas-fired superheater to raise steam temperature to 1000 
degrees F. The concept was analyzed, and when applied to a 
1200 ton/d plant, the following conditions may be expected, with 
gas purchased at $3.50 per million BTU and electric power sold at 
$0.06/kWh: a $4.50/ton reduction in tipping fees; a $1.7 million re- 
duction in annual costs; additional electricity sales of 122,000 kWh/ 
y; and incremental capital costs of $460/kW or $6,550 per ton-per- 
day. These incremental values apply in comparison to a similarly 
sized resource recovery plant designed on steam conditions of 900 
psi/830 degrees F. A dispersion analysis to determine the effect of 
combining the stack gases from the refuse-fired boiler and the 
separately-fired superheater shows a reduction in ground level con- 
centration of 12.5% when compared to the refuse-fired boiler 
alone. The removal of low-end heating surface to increase the 
stack temperature reduces ground level concentration by 29%, but 
at increased fuel cost. In any case, the predicted air quality im- 
pacts for either the individual or merged fuel gas streams are well 
within environmental standards, and it is concluded that merging is 
not required. 7 figs., 8 tabs. 


13222 (CRIE-T-87046) Study on application of ultrasonic 
wave measurement to creep-fatigue damage detection. Matsub- 
ara, Masaaki; Nita, Akito. Central Research Inst. of Electric Power 
Industry, Komae, Tokyo (Japan). Energy and Environment Lab. 
Sep 1988. 30p. (in Japanese). Order Number DE89782317. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

Research have been made to extend the lives of old thermal 
power plants. In order to grasp the secular deterioration situation 
by nondestructive technique, which is an important study item, pos- 
sibility of detecting creep-fatigue damage applying ultrasonic wave 
measurement was studied. From reference survey, it was found 
that ultrasonic wave measurement might be effective for the detec- 
tion of damages. But it was clear that it had never been applied to 
the detection of creep-fatigue damages which are frequent in real 
rotors. By connecting a usual ultrasonic wave measuring system 
and a microcomputer, processing of spectrum analysis by Fourier 
transform was made possible. Imagining the actual stop-inspection- 
restarting of plants, a creep-fatigue monitoring sham test was 
carried out on the CrMoV forged steel collected from a real rotor. 
The ultrasonic wave velocity, and the relation between the attenua- 
tion constant and the life specific consumption were obtained by 
this test. In this way possibility to detect creep-fatiqgue damages by 
ultrasonic wave measurement became promising. 9 refs., 34 figs., 
3 tabs. 


13223 (CRIE-T-87080) Back swing phenomenon of syn- 
chronous tor. Study on AC-DC power system simulator 
tests. Taniguchi, Hiroto; Hirata, Yuichi; Kosasa, Yoshitake; Asada, 


ERA Vol. 15, No. 6 163 





20 FOSSIL-FUELED POWER PLANTS 
2001 Power Plants and Power Generation 


Minoru; Suzuki, Ken’ichi; Kumano, Teruhisa; Takaso, Seiichi. Cen- 
tral Research Inst. of Electric Power Industry, Komae, Tokyo 
(Japan). Energy and Environment Lab. Sep 1988. 63p. (In Japan- 
ese). Order Number DE89782321. Available from NTIS (US Sales 
Only), PC AO4/MF A01. 

After fault occurs in power system, the electromagnetic torque of 
synchronous generator has unidirectional components and alternat- 
ing components which oscillate with rated frequency and its double 
frequency. These alternating components make the generator 
swing angle move to backward for a short while after fault and the 
acceleration starts after this. This phenomenon is called back 
swing and is not considered in general simulation program for 
power system stability study. Therefore the effects of this phenom- 
enon should be cleared. In this report, to grasp the fundamental 
aspects and to clear the effects of various factcrs to the phenome- 
non, the following results are summarized and discussed: (1) 
testing at AC-DC power system simulator, (2) theoretical and quali- 
tative analysis of the test results, (3) simulation of the test by 
EMTP. 9 refs., 45 figs., 6 tab. 


13224 (DOE/MC/10637-2761, pp. 20, Paper 3.1) Turbine 
combustion phenomena. Swanson, M.L. North Dakota Univ., 
Grand Forks, ND (USA). Energy and Mineral Research Center. 
[1989]. In Low-rank coal research. Quarterly Report, January 
1989-March 1989. Order Number DE90003995. Available from 
NTIS, PC A99/MF A01. 

The overall objective of the Turbine Combustion Phenomena 
Program is to expand the scientific and engineering data base for 
the combustion of low-rank coal (LRC) fuels in advanced pressur- 
ized combustion systems such as those found in gas turbine 
engine applications. Fundamental research on the use of low-rank 
coal slurries for gas turbine engine applications will develop data 
that will: quantify the potential advantages of low-rank coal’s higher 
reactivity and non-agglomerating tendency; help in determining fuel 
specifications; and indicate needed design modifications in the gas 
turbine engines themselves. Research will be directed toward 
understanding the effects of LRC and slurry properties on the com- 
bustion efficiency, vaporization and deposition of inorganics, and 
erosion of materials in pressurized combustion systems. The intent 
of this research is to establish relationships between LRC proper- 
ties and gas turbine engine operational parameters, and to 
compare these relationships with those established for diesel fuel 
and bituminous coal slurries. 


13225 (DOE/METC-89/6101, pp. 1-12) Status of coal-fired 
combustion/cleanup technology for heat engines. Wieber, P.R. 
USDOE Morgantown Energy Technology Center, WV (USA). Mar 
1989. (CONF-890353—: 6. annual coal-fueled heat engines and 
gas stream cleanup systems contractors review meeting, Morgan- 
town, WV (USA), 21-23 Mar 1989). In Proceedings of the sixth 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting. Order Number DE89000952. Available 
from NTIS, PC AMF/23 A01. 

This is an overview of technical progress toward commercial 
combustion/cleanup systems for coal-fired turbines and diesel en- 
gines under fossil energy research and development (R&D) funded 
by the U.S. Department of Energy. The paper also discusses the 
combustion R&D program conducted in-house at the Morgantown 
Energy Technology Center, and the relationship of in-house pro- 
jects to the private sector projects. 


13226 (DOE/METC—89/6101, pp. 13-33) A funny thing or 
two happened on the way to acid rain. Squires, A.M. (Virginia 
Polytechnic Institute and State Univ., Blacksburg (USA)). USDOE 
Morgantown Energy Technology Center, WV (USA). Mar 1989. 
(CONF-890353—: 6. annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 21-23 Mar 1989). In Proceedings of the sixth annual 
coal-fueled heat engines and gas stream cleanup systems contrac- 
tors review meeting. Order Number DE89000952. Available from 
NTIS, PC AMF/23 A01. 

This paper discusses the United States attitudes and policies 
about acid rain and air pollution control. The author traces the his- 
tory of pollutants and how the news media and public opinion have 
affected attempts to deal with the problem. He also discusses the 
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good news, recent technological developmentof air pollution abate- 
ment and control processes, such as LIMB (Lime Injection 
Multistage Burner), Dry Scrubbers, Fluidized Bed Boilers, Coal 
Gasification,and Combined Cycles. 


13227 (DOE/METC-89/6101, pp. 37-45) Advanced coal- 
fueled industrial cogeneration gas turbine system, an 
overview. Roberts, P.B. (Solar Turbines Incorporated, San Diego, 
CA (USA)); LeCren, R.T. USDOE Morgantown Energy Technology 
Center, WV (USA). Mar 1989. DOE Contract AC21-86MC23166. 
(CONF-890353-: 6. annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 21-23 Mar 1989). In Proceedings of the sixth annual 
coal-fueled heat engines and gas stream cleanup systems contrac- 
tors review meeting. Order Number DE89000952. Available from 
NTIS, PC AMF/23 A01. 

The overall program objective is to prove the technical, eco- 
nomic, and environmental feasibility of a coal-fueled gas turbine 
system for industrial cogeneration applications through tests on a 
Solar Centaur Type H engine (3.8 MW). Solar’s program approach 
is focused on advancing the necessary sub-system technology to 
the point where a proof-of-system test can be undertaken with the 
maximum probability of success. 


13228 (DOE/METC-—89/6101, pp. 46-57) Coal-fueled gas tur- 
bines tor cogeneration application. Lindsey, T.H. (General 
Motors Corp., Indianapolis, IN (USA)); Wilkes, C.; petraits, J.; 
Wenglarz, R.A.; Bourke, D.; Caraker, K. USDOE Morgantown En- 
ergy Technology Center, WV (USA). Mar 1989. DOE Contract 
AC21-86MC23165. (CONF-890353—-: 6. annual coal-fueled heat 
engines and gas stream cleanup systems contractors review meet- 
ing, Morgantown, WV (USA), 21-23 Mar 1989). In Proceedings of 
the sixth annual coal-fueled heat engines and gas stream cleanup 
systems contractors review meeting. Order Number DE89000952. 
Available from NTIS, PC AMF/23 A01. 

The overall objective of Allison's Advanced Coal-Fueled Gas 
Turbine Program is the practical demonstration of the advanced 
coal technologies required for the future commercialization of direct 
coal-fueled turbines in cogeneration applications. The specific 
goals of Allison’s current Advanced Coal-Fueled Gas Turbine Pro- 
gram include the following objectives: Assess potential commercial 
applications/problems for coal-fueled gas turbines in cogeneration 
systems; confirm the critical technology base for these direct coal- 
fired gas turbines; design and demonstrate full scale proof of 
concept engine components; demonstrate satisfactory operation of 
the proof of concept coal-fueled engine system. 


13229 (DOE/METC-89/6101, pp. 58-67) Advanced coal- 
fueled gas turbines for utility applications, process economics 
and marketing assessments. Bannister, R.L. (Westinghouse 
Electric Corp., Orlando, FL (USA)); Diehl, R.C.; Loftus, P.J.; Pills- 
bury, P.W.; Stickler, D.B. USDOE Morgantown Energy Technology 
Center, WV (USA). Mar 1989. DOE Contract AC21-86MC23167. 
(CONF-890353—: 6. annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 21-23 Mar 1989). In Proceedings of the sixth annual 
coal-fueled heat engines and gas stream cleanup systems contrac- 
tors review meeting. Order Number DE89000952. Available from 
NTIS, PC AMF/23 A01. 

The objective of this contract is to establish the technology re- 
quired for subsequent commercial development and application by 
the private sector of utility-size direct coal-fueled gas turbines. 
Emissions from these units are to meet or be lower than EPA's 
New Source Performance Standards (NSPS) for coal-fired steam 
generators. 


13230 (DOE/METC-89/6101, pp. 68-78) Cooper Bessemer 
stationary coal-fueled diesel system: Proof of concept. Wilson, 
R.P. (Arthur D. Little, Inc., Cambridge, MA (USA)); Balles, E.N.; 
Benedek, K.R.; Mayville, R.; Rao, K.; Kimberley, J.; Anast, K.; Se- 
nior, C.; Barber, S. USDOE Morgantown Energy Technology 
Center, WV (USA). Mar 1989. DOE Contract AC21-88MC25124. 
(CONF-890353-—: 6. annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 21-23 Mar 1989). In Proceedings of the sixth annual 





coal-fueled heat engines and gas stream cleanup systems contrac- 
tors review meeting. Order Number DE89000952. Available from 
NTIS, PC AMF/23 A01. 

The primary objective of this METC project is to establish practi- 
cal, durable components compatible with clean coal slurry fuel and 
capable of low emissions. The components will be integrated into a 
coal power system for a 100-hr proof-of-concept test. The goal of 
this program is to advance the stationary coal-fueled diesel engine 
to the next plateau of technological readiness, and thus provide the 
springboard to commercialization. 


13231 (DOE/METC—89/6101, pp. 79-90) Coal fueled diesel 
technology development. Flynn, P.L. (GE Transportation Sys- 
tems, Erie, PA (USA)); Hsu, B.D.; Leonard, G.L.; Cook, C.S. 
USDOE Morgantown Energy Technology Center, WV (USA). Mar 
1989. DOE Contract AC21-88MC23174. (CONF-890353-: 6. an- 
nual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (USA), 21-23 Mar 
1989). In Proceedings of the sixth annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting. Or- 
der Number DE89000952. Available from NTIS, PC AMF/23 A01. 
The program objective is to develop the technology necessary 
for the future commercialization of a coal-fueled diesel powered 
system. The goal of GE Transportation Systems is to use this tech- 
nology to commercialize a coal fueled diesel to locomotive. 
Therefore the proposed research, development, and integrated test- 
ing will be directed toward achieving that goal. The development of 
a coal fueled diesel engine also has other potential applications in 
the marine, industrial, and power generation markets. The program 
will have the following specific objectives: Fuel - Define the fuel 
properties necessary for diesel engine operation independent of 
coal type within the specified economic constraints. Emissions - 
Evaluate and develop emissions control technology applicable to 
coal fueled diesel engines. Operation - Demonstrate the operation 
of a full size, multi-cylinder, medium speed diesel engine from 
starting to full load and speed. Durability - Demonstrate component 
life expectancies of greater than 1000 hours. Proof of Concept. 
Demonstrate a coal fueled locomotive in freight hauling service. 


13232 (DOE/METC—89/6101, pp. 91-98) Coal-gas-fueled 
diesels for locomotives and high pressure fuel processor de- 
sign. Greenhaigh, M.L. (Caterpillar Inc., Peoria, IL (USA)); Orr, 
D.R.; Wen, C.; Montafia, S. USDOE Morgantown Energy 
Technology Center, WV (USA). Mar 1989. DOE Contract AC21- 
88MC25141. (CONF-890353—: 6. annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (USA), 21-23 Mar 1989). In Proceedings of the sixth 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting. Order Number DE89000952. Available 
from NTIS, PC AMF/23 A01. 

The objective of this contract is to assess the feasibility of a 
high-pressure, coal-gas-fed diesel engine, the concept of which is 
to be developed during performance of the contract (Figure 2). Re- 
search will be conducted to establish the feasibility of (1) ignition 
and stable combustion of directly injected, 3000 psi, low-Btu gas 
with glow plug ignition assist at diesel engine compression ratios 
and (2) air-blown, fixed-bed, high-pressure coal fuel processing at 
up to 3000 psi operating pressure, incorporating in-bed sulfur and 
particulate capture. 


13233 (DOE/METC—89/6101, pp. 101-114) Rich lean com- 
bustor results. Lindsey, T.H. (General Motors Corp., Indianapolis, 
IN (USA)); Wilkes, C.; Razdan, M.K.; Santanam, C.B.; Roesler, 
T.C. USDOE Morgantown Energy Technology Center, WV (USA). 
Mar 1989. DOE Contract AC21-86MC23165. (CONF-890353—: 6. 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (USA), 21-23 Mar 
1989). In Proceedings of the sixth annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting. Or- 
der Number DE89000952. Available from NTIS, PC AMF/23 A01. 
The primary objective of this program is to optimize the perfor- 
mance of a water-quenched, rich-quench-lean (RQL) combustion 
system for the Advanced Coal Fired Turbine Program. The key 
combustion parameters investigated during this period of perfor- 
mance were rich zone coal conversion efficiency and sulfur 
capture, lean zone combustion efficiency, operating limits and NO, 
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emissions. A secondary objective that was successfully achieved 
was to reduce the air-assist injector air/fuel requirements by 50%. 


13234 (DOE/METC-89/6101, pp. 115-130) Slagging com- 
bustor development. Roberts, P.B. (Solar Turbines Inc., San 
Diego, CA (USA)); LeCren, R.T.; Cowell, L.H. USDOE Morgantown 
Energy Technology Center, WV (USA). Mar 1989. DOE Contract 
AC21-86MC23166. (CONF-890353—: 6. annual coal-fueled heat 
engines and gas stream cleanup systems contractors review meet- 
ing, Morgantown, WV (USA), 21-23 Mar 1989). In Proceedings of 
the sixth annual coal-fueled heat engines and gas stream cleanup 
systems contractors review meeting. Order Number DE89000952. 
Available from NTIS, PC AMF/23 A01. 

The objective of this portion of the contract is to design and test 
a full-size combustor to be used in a Type H Centaur Engine for the 
proof-of-concept test. The combustion system must burn a range of 
coal fuels efficiently, stably over the engine operating range with 
acceptable pollutant emissions. In addition since this is a slagging 
combustor the goal is to remove at least 60% and preferably more 
than 70% of the ash in the fuel as slag in the primary zone. 


13235 (DOE/METC-89/6101, pp. 131-141) Subscale slag- 
ging combustor test results. Diehl, R.C. (Avco Research Lab., 
Everett, MA (USA)); Loftus, P.; Kozak, A.; Stickler, D.; Pillsbury, 
P.W. USDOE Morgantown Energy Technology Center, WV (USA). 
Mar 1989. DOE Contract AC21-86MC23167. (CONF-890353-: 6. 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (USA), 21-23 Mar 
1989). In Proceedings of the sixth annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting. Or- 
der Number DE89000952. Available from NTIS, PC AMF/23 A01. 

Avco Research Laboratory (ARL) and Westinghouse Electric 
Corp. are engaged in developing the technology base for an ad- 
vanced direct coal-fired gas turbine system for electric utility 
application. The approach under investigation is based on a multi- 
stage, slagging combustor, which incorporates NO,, SO,, and 
particulate emissions control. Instead of requiring a low-ash, high 
beneficiated coal, the slagging combustor allows the use of utility 
grade coal. The feasibility of such a direct coal-fired combustion 
system is being tested using a 12.5 MM Btu/hr, subscale develop- 
ment, slagging coal combustor. The testing to date has shown that 
the subscale combustor is able to attain high combustion effi- 
ciency, low pressure loss and low heat loss; stable and reliable 
operation; to control and limit NO, formation to better than EPA 
New Source Performance Standards (NSPS); and to remove some 
of the sulfur and most of the particulates. To date both low and 
high sulfur bituminous pulverized coal (PC) has been burned suc- 
cessfully. The first stage, the primary combustion zone, is operated 
fuel-rich (equivalence ratio, ¢, of 1.3-1.4) to minimize NO, forma- 
tion from fuel-bound nitrogen and has a jet-driven, toroidal vortex 
flow field, which provides for efficient, stable, and rapid combustion 
at high heat release rates. The toroidal vortex also provides the 
principal mechanism for centrifugal separation of ash particles form 
the gas stream, producing a flowing slag layer on the primary zone 
walis. Sorbent (limestone) can be injected into the fuel-rich gases 
exiting the primary zone in order to capture gaseous sulfur 
species. Impact separation of molten slag particles and reacted 
sorbent takes place in the second stage. Final oxidation of the fuel- 
rich gases and air dilution are accomplished in the third stage. 


13236 (DOE/METC-89/6101, pp. 142-152) Advanced com- 
bustion techniques. Lawson, W.F.; Richards, G.A.; Micheli, P. 
USDOE Morgantown Energy Technology Center, WV (USA). Mar 
1989. (CONF-890353—: 6. annual coal-fueled heat engines and 
gas stream cleanup systems contractors review meeting, Morgan- 
town, WV (USA), 21-23 Mar 1989). In Proceedings of the sixth 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting. Order Number DE89000952. Available 
from NTIS, PC AMF/23 A01. 

The objective of the current investigation is to explore improved 
combustion strategies for gas turbines fueled by coal-water slurry 
(CWS). Two independent experiments are being conducted to ad- 
dress two technology areas. First, experiments in the Gas Turbine 
Research Combustor (GTRC) seek to quantify combustion behav- 
ior and product characteristics as a function of the combustion 
history. These results should then translate into combustor designs 
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which are tailored to specific clean-up systems, geometric require- 
ments, parameters, etc. In addition, a novel utilization of pulse 
combustion is being tested as a candidate CWS fuel injector. The 
pulse-atomizer may replace the high-pressure air supply currently 
required for the airblast atomization of viscous CWS fuels. In prac- 
tice, this would reduce the cost and mechanical complexity of a 
gas turbine system by eliminating the external air compressor used 
to supply the airblast nozzles. In addition, the pulse-atomizer may 
actually provide better atomization than the current generation of 
airblast nozzles. 


13237 (DOE/METC-89/6101, pp. 153-166) Acoustically en- 
hanced combustion of MCWSF (micronized coal water slurry 
tuel). Hosier, C. (Pennsylvania State Univ., University Park (USA)); 
Koopmann, G.M.; Scaroni, A.W.; Yavuzkurt, S.; Ramachandran, P.; 
Ha, M.Y. USDOE Morgantown Energy Technology Center, WV 
(USA). Mar 1989. (CONF-890353-—: 6. annual coal-fueled heat en- 
gines and gas stream cleanup systems contractors review meeting, 
Morgantown, WV (USA), 21-23 Mar 1989). In Proceedings of the 
sixth annual coal-fueled heat engines and gas stream cleanup sys- 
tems contractors review meeting. Order Number DE89000952. 
Available from NTIS, PC AMF/23 A01. 

The main research objectives are to theoretically and experimen- 
tally determine the feasibility of enhancing the combustion of coal 
water slurry fuels by means of high intensity sound at the proper 
frequency. Potential applications are short residence time combus- 
tors such as those used with gas turbines. 


13238 (DOE/METC-—89/6101, pp. 169-175) Coal fueled diesel 
technology development GE single cylinder engine results. 
Flynn, P.L. (GE Transportation Systems, Erie, PA (USA)); Hsu, 
B.D. USDOE Morgantown Energy Technology Center, WV (USA). 
Mar 1989. DOE Contract AC21-88MC23174. (CONF-890353-: 6. 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (USA), 21-23 Mar 
1989). In Proceedings of the sixth annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting. Or- 
der Number DE89000952. Available from NTIS, PC AMF/23 A01. 

The single cylinder engine is used in the contract to perform the 
R and D work involving the tasks of Combustion Optimization, Fu- 
els Evaluation, and Emissions Control. During the current reporting 
period, engine tests were made to support the Combusticn Opti- 
mization task. Specifically, it was used to develop the specification 
for a positive displacement fuel injection system, based on existing 
technology, that could operate the full locomotive duty cycle range 
from engine start to maximum load. The pilot diesel fuel and the 
coal water slurry fuel injection hardware included in the system, as 
well as their injection timings, were to be defined to manufacture 
drawing details for the multi-cylinder engine test. One of the im- 
provements that was needed for this system was to find ways to 
prevent catastrophic rupture of the diaphragm in the CWS isolation 
pump. 


13239 (DOE/METC-89/6101, pp. 176-187) Coal-tueled 
diesels: Systems research diesel engine tests using coal- 
water slurry. Koch, R.L. (General Motors Corp., indianapolis, IN 
(USA)); Horton, C.E.; Uzkan, T.; Ryan, T.W. lil; Kamo, R. USDOE 
Morgantown Energy Technology Center, WV (USA). Mar 1989. 
DOE Contract AC21-85MC22123. (CONF-890353-: 6. annual coal- 
fueled heat engines and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (USA), 21-23 Mar 1989). In Pro- 
ceedings of the sixth annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting. Order Num- 
ber DE89000952. Available from NTIS, PC AMF/23 A01. 

The overall objectives of this concept development and technol- 
ogy demonstration project are as follows: Demonstrate the 
technical feasibility of CWS (coal water slurry) combustion in a two 
cycle, locomotive engine. To perform a life cycle cost economic 
study for specific types of coal-fueled locomotives. After identifying 
the most promising ones, determine the wear characteristics of spe- 
cially coated piston rings and liners. The first two objectives were 
previously completed as described in section 6 in detail. The spe- 
cific objectives of the present phase of work at EMD, to address to 
the last item are: To develop a CWS burning EMD 645-type diesel 
engine test set-up and run it at EMD. To obtain wear rate informa- 
tion of the promising liner and ring material combination on tests 
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with this engine by using CWS and comparing the results against 
similar data obtained with diesel fuel. The objective of this report is 
to describe the status of the coal-water slurry burning engine test 
set-up and to present the latest combustion related information ob- 
tained. Wear related results are presented in a separate paper. 


13240 (DOE/METC—89/6101, pp. 188-196) Coalfueled 
diesels: Technology development single-cylinder coal diesel 
engine results. Wilson, R.P. Jr. (Arthur D. Little, Inc., Cambridge, 
MA (USA)); Balles, E.N.; Benedek, K.R.; Mayville, R.; Rao, K.; 
Schaub, F.; Kimberley, J. USDOE Morgantown Energy Technology 
Center, WV (USA). Mar 1989. DOE Contract AC21-88MC25124. 
(CONF-890353—: 6. annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 21-23 Mar 1989). In Proceedings of the sixth annual 
coal-fueled heat engines and gas stream cleanup systems contrac- 
tors review meeting. Order Number DE89000952. Available from 
NTIS, PC AMF/23 A01. 

The primary objective of this METC project is to establish practi- 
cal engine design solutions in the areas of: (a) injection nozzle 
erosion; (b) piston ring, exhaust valve, and turbocharger wear; (c) 
emission control; and (d) coal fuel cleaning cost. This will lead to 
development of components for a 100 hour proof-of-concept en- 
gine test. Their Phase | R and D effort draws heavily on the results 
and discoveries from the 1986-1987 METC-sponsored coal diesel 
project. Single-cylinder engine tests are being conducted as part of 
a long-range effort to develop a technology base for coal-fueled 
stationary modular power plants based on the Cooper-Bessemer 
LS Series four-stroke diesel engine. These engine test results will 
establish the new state of development for this technology as well 
as set priorities for the remaining Phase | R and D effort on spe- 
cific components. 


13241 (DOE/METC-89/6101, pp. 199-210) Wear reduction 
progress for stationary power coal-fueled diesel engines. Wil- 
son, R.P. (Arthur D. Little, Inc., Cambridge, MA (USA)); Mayville, 
R.A.; Barber, S.A. Melcher, C.H. USDOE Morgantown Energy 
Technology Center, WV (USA). Mar 1989. DOE Contract AC21- 
88MC25124. (CONF-890353-—: 6. annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (USA), 21-23 Mar 1989). In Proceedings of the sixth 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting. Order Number DE89000952. Available 
from NTIS, PC AMF/23 A01. 

The objective of the Wear Reduction part of the program is to 
develop components for the stationary power coal-fueled diesel en- 
gine to operate for 1000 to 10,000 hours without substantial 
degradation due to wear or other modes of failure. 


13242 (DOE/METC-89/6101, pp. 211-225) Hardened materi- 
als in coal-fueled diesels. Flynn, P.L. (GE Transportation System, 
Erie, PA (USA)); Mehan, R.L.; Leonard, G.L.; Johnson, R.N. US- 
DOE Morgantown Energy Technology Center, WV (USA). Mar 
1989. DOE Contract AC21-88MC23174. (CONF-890353—: 6. an- 
nual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (USA), 21-23 Mar 
1989). In Proceedings of the sixth annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting. Or- 
der Number DE89000952. Available from NTIS, PC AMF/23 A01. 

The objective of the overall contract is to develop the technology 
necessary for future commercialization of a coal-fueled diesel loce- 
motive. The specific objective of the sub-task to be discussed in 
this paper concerns engine durability; this is, to demonstrate com- 
ponent life expectancies of greater than 1000 hours. 


13243 (DOE/METC-89/6101, pp. 226-235) Coal-fueled 
diesels: Systems research hardened rings and liners for coa- 
tueled diesels. Koch, R.L. (General Motors Corp., Indianapolis, IN 
(USA)); Horton, C.E.; Brann, D.E.; Kamo, R. USDOE Morgantown 
Energy Technology Center, WV (USA). Mar 1989. DOE Contract 
AC21-85MC22123. (CONF-890353—: 6. annual coal-fueled heat 
engines and gas stream cleanup systems contractors review meet- 
ing, Morgantown, WV (USA), 21-23 Mar 1989). In Proceedings of 
the sixth annual coal-fueled heat engines and gas stream cleanup 
systems contractors review meeting. Order Number DE89000952. 
Available from NTIS, PC AMF/23 A01. 





The objectives of this program are the following: To choose best- 
current-technology ring face and cylinder liner bore coatings for 
wear reduction in coal-fueled Diesel engines. To procure ten cylin- 
der kits of rings, liners, and pistons coated as appropriate with the 
above listed materials. To determine the effects of coal fuels on en- 
gine component durability, including the effects on the coatings 
chosen and procedured above. To quality additional ring and liner 
material combinations for future coal-fueled Diesel applications, us- 
ing a friction and wear test rig. 


13244 (DOE/METC—89/6101, pp. 236-249) Extending and 
enhancing the scientific base for advanced coal-fueled power 
systems utilizing heat engines. Kakwani, R. (Adiabatics, Inc., 
Columbus, IN (USA)); Kamo, R. USDOE Morgantown Energy 
Technology Center, WV (USA). Mar 1989. DOE Contract AC21- 
86MC23258. (CONF-890353—: 6. annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (USA), 21-23 Mar 1989). In Proceedings of the sixth 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting. Order Number DE89000952. Availabie 
from NTIS, PC AMF/23 A01. 

The objectives of this research program were to improve the 
combustion efficiency of coal powder fuel in a diesel engine, 
thereby increasing the coal-fueled engine’s thermal efficiency. In 
particular, the goal of the program was to find solutions to the 
problems encountered in the earlier program and achieve consis- 
tent operation of the coal powder-fueled engine with the TICS 
concept. The challenging problems and limitations of controlling 
ignition timing of fumigated coal powder in the TICS engine, con- 
sistent and reliable operation of the coal powder feed system, a 
high temperature TICS chamber, and wear of piston rings were to 
be overcome in the present research investigations. 


13245 (DOE/METC-89/6101, pp. 253-261) Evaluation of 
acoustic agglomerator for high temperature, high pressure 
particulate control. DiBella, C. (KOH Systems, Inc., Rockville, MD 
(USA)); Koopmann, G.H.; Reethof, G. USDOE Morgantown Energy 
Technology Center, WV (USA). Mar 1989. DOE Contract AC21- 
85MC22012. (CONF-890353—: 6. annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (USA), 21-23 Mar 1989). In Proceedings of the sixth 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting. Order Number DE89000952. Available 
from NTIS, PC AMF/23 A01. 

The objective of this project was to demonstrate the effective- 
ness of a high temperature, high pressure laboratory scale 
acoustic agglomerator (HTHP/AA) as a pretreatment device to im- 
prove the particle removal efficiency of the following cyclones. The 
operating conditions simulate the characteristics of the coal com- 
bustor (PFBC) output of combined cycle power plants with 
pressures of about 10 atmospheres and temperatures of 1600°F. 
The dust loadings of 5 to 30 g/m® and fly ash particle size distribu- 
tions with log means ranging from 5 to 10 microns and geometric 
standard deviations ranging from 3 to 5 are typical depending on 
coal type and combustor performance. The test results were to be 
compared with the computer simulations of the very complex 
acoustic agglomeration processes. The effects of sound pressure 
level, sound frequency, aerosol properties, and residence times on 
acoustic agglomeration were to be investigated. 


13246 (DOE/METC-89/6101, pp. 262-271) Integrated low 
emissions cleanup system for direct coal-fueled turbines 
moving-fluid bed contactors/ceramic filters. Lippert, T.E. (West- 
inghouse Electric Corp., Pittsburgh, PA (USA)); Newby, R.A.; Alvin, 
M.A.; Bachovchin, D.M.; D’Amico, N.; Yang, W.C.; Smeltzer, E.E. 
USDOE Morgantown Energy Technology Center, WV (USA). Mar 
1989. DOE Contract AC21-87MC24257. (CONF-890353—: 6. an- 
nual coal-fueled heat engines and gas stream cleanup systems 
comractors review meeting, Morgantown, WV (USA), 21-23 Mar 
1989). In Proceedings of the sixth annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting. Or- 
der Number DE89000952. Available from NTIS, PC AMF/23 A01. 
The objective of this program is to demonstrate the conceptual 
feasibility of two advanced, high-temperature gas cleaning con- 
cepts for direct coal-fired turbines: a moving bed contactor coupled 
with high-temperature barrier filters, and a fluidized-bed contactor 
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with integral high-temperature barrier filters. These are compact 
devices that perform simultaneous sulfur removal, alkali removal, 
and particulate removal. 


13247 (DOE/METC-89/6101, pp. 272-283) Integrated low 
emissions cleanup system for direct coal-fueled turbines 
(electrochemical reactor): Phase |. Siwajek, L.A. (Helipump 
Corp., Cleveland, OH (USA)); Gordon, A.Z. USDOE Morgantown 
Energy Technology Center, WV (USA). Mar 1989. DOE Contract 
AC21-88MC24256. (CONF-890353-: 6. annual coal-fueled heat 
engines and gas stream cleanup systems contractors review meet- 
ing, Morgantown, WV (USA), 21-23 Mar 1989). In Proceedings of 
the sixth annual coal-fueled heat engines and gas stream cleanup 
systems contractors review meeting. Order Number DE89000952. 
Available from NTIS, PC AMF/23 A01. 

The principal objective of this project is to develop the IGR Pro- 
cess as a practical, cost effective solid state technology to control 
NO, and SOz emissions from direct coal-fueled turbines. The IGR 
Process utilizes all solid-state ceramic oxide electrochemical tech- 
nology to disassociate NO,/SO2 molecules into their elemental 
constituents: nitrogen, oxygen, and sulfur. In addition to the experi- 
mental and design efforts under this research and development 
contract, a technical and economic systems analysis of the turbine 
integrated IGR Process NO,/SO2 emissions emissions control unit 
inclusive of particulate removal will be carried out. 


13248 (DOE/METC—89/6101, pp. 284-292) Testing and eval- 
uation of electrostatic agglomerator. Kumar, K.S. (Cottrell 
Environmental Sciences, Somerville, NJ (USA)); Bannister, R.L.; 
Diehl, R.C. USDOE Morgantown Energy Technology Center, WV 
(USA). Mar 1989. DOE Contract AC21-88MC24258. (CONF- 
890353—: 6. annual coal-fueled heat engines and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(USA), 21-23 Mar 1989). In Proceedings of the sixth annual coal- 
fueled heat engines and gas stream cleanup systems contractors 
review meeting. Order Number DE89000952. Available from NTIS, 
PC AMF/23 A01. 


The objective of this contract is to investigate the removal of 
SO, and particulate matter from direct coal fired combustion gas 
streams at high temperature and high pressure conditions. This in- 
vestigation is to be accomplished through a bench scale testing 
and evaluation program employing a sorbent injection technique for 
SO, removal and the innovative particulate collection concept of 
particulate growth through electrostatic agglomeration followed by 


high efficiency mechanical collection. The process is to 
achieve control better than that required by 1979 New Source Per- 
formance Standards. 


13249 (DOE/METC-89/6101, pp. 293-303) Performance 
evaluation of a screenless (counter-current) granular bed filter 
on a subpilot-scale PFBC (pressurized fluidized-bed combus- 
tor). Wilson, K.B. (Combustion Power Co., Menlo Park, CA (USA)); 
Haas, J.; Cooper, J.; Wilson, K. USDOE Morgantown Energy 
Technology Center, WV (USA). Mar 1989. DOE Contract AC21- 
84MC21335. (CONF-890353-—: 6. annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (USA), 21-23 Mar 1989). In Proceedings of the sixth 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting. Order Number DE89000952. Available 
from NTIS, PC AMF/23 A01. 

The objectives of this investigation are: (1) to augment informa- 
tion of the feasibility of a Granular Bed Filter (GBF) for controlling 
particulate in a Pressurized Fluidized-Bed Combustor (PFBC) 
power generating system, (2) to assess the design and life of criti- 
cal components in the filter system, and (3) to estimate costs of a 
commercial-scale design based on tested concepts. 


13250 (DOE/METC-89/6101, pp. 304-312) Performance 
evaluation of ceramic cross flow filter at New York University 
PFBC (pressurized fluidized bed combustor). Lippert, T.E. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)); Smeltzer, 
E.E.; Meyer, J.H. USDOE Morgantown Energy Technology Center, 
WV (USA). Mar 1989. DOE Contract AC21-85MC22136. (CONF- 
890353-—: 6. annual coal-fueled heat engines and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
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(USA), 21-23 Mar 1989). In Proceedings of the sixth annual coal- 
fueled heat engines and gas stream cleanup systems contractors 
review meeting. Order Number DE89000952. Available from NTIS, 
PC AMF/23 A01. 

The objective of this program is to evaluate the performance and 
operating characteristics of the cross flow filter on a coal fired, 
pressurized, fluidized bed combustor (PFBC). This data will also be 
used to evaluate the economic feasibility of the cross flow filter 
concept in a PFBC system. The tests will be carried out utilizing 
the existing New York University (NYU) subpilot scale PFBC. The 
filter unit will be a multi-element configuration that will be operated 
for about 200 hours at conditions to demonstrate particle removal 
capability to levels required for meeting power plant New Source 
Performance Standards (NSPS) and/or economic plant operation. 


13251 (DOE/METC-89/6101, pp. 315-324) Combustion re- 
search for advanced heat engines. Hardesty, D.R. (Sandia 
National Labs., Livermore, CA (USA)); Baxter, L.L. USDOE Mor- 
gantown Energy Technology Center, WV (USA). Mar 1989. 
(CONF-890353—: 6. annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 21-23 Mar 1989). In Proceedings of the sixth annual 
coal-fueled heat engines and gas stream cleanup systems contrac- 
tors review meeting. Order Number DE89000952. Available from 
NTIS, PC AMF/23 A01. 

The objective of this year’s activities for the experimental portion 
of this work is to identify the role of slurry additives, specifically sur- 
factants, on the formation of aggregates during combustion. This is 
being investigated by in situ measurements of the particle size dis- 
tribution of the atomized spray during the vaporization portion of 
slurry combustion. The experiments are conducted in a laminar flow 
reactor in which atomized droplets are entrained. Solid samples are 
also collected with rapid-quench sampling probes at various stages 
of combustion to augment the in situ measurements. The objective 
of this year’s modeling activities is to modify an existing compre- 
hensive model of coal-water slurry combustion to predict the 
effects of particle disaggregation on combustion behavior and to al- 
low the future incorporation of mineral matter evolution submodels. 


13252 
system - 


(DOE/METC-89/6101, pp. 325-333) Wear reduction 
Liquid piston ring. Raymond, R.J. (Tecogen inc., 
Waltham, MA (USA)); Tzening Chen; DiNanno, L. USDOE Morgan- 
town Energy Technology Center, WV (USA). Mar 1989. DOE 


Contract AC21-88MC25035. (CONF-890353—: 6. annual coal- 
fueled heat engines and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (USA), 21-23 Mar 1989). In Pro- 
ceedings of the sixth annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting. Order Num- 
ber DE89000952. Available from NTIS, PC AMF/23 A01. 

The primary objective of this project is to gain a fundamental un- 
derstanding of the physics of the liquid piston ring concept and to 
establish its technical feasibility for solving the problem of cylinder 
liner and piston ring wear in coal-fueled reciprocating engines. This 
concept involves maintaining a liquid piston ring above the top 
metallic piston ring to prevent ash from coming into contact with 
piston rings and cylinder liners which are in relative motion, 
thereby allowing the use of conventional materials. To establish the 
technical feasibility of this concept, the following technical issues 
are to be investigated: particle scrubbing from the cylinder surface; 
leakage of liquid into the combustion chamber; leakage of liquid 
past the piston ring; heat transfer and evaporation of the liquid; cir- 
culation and cleaning of the liquid; lubrication of the piston ring. 


13253 (DOE/METC-—89/6101, pp. 334-345) Fluidic coal feed 
system. Badgley, P. (Adiabatics, Inc., Columbus, IN (USA)); 
Kamo, R.; Holmes, A.; Kumar, S. USDOE Morgantown Energy 
Technology Center, WV (USA). Mar 1989. DOE Contract AC21- 
86MC23006. (CONF-890353—: 6. annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (USA), 21-23 Mar 1989). In Proceedings of the sixth 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting. Order Number DE89000952. Available 
from NTIS, PC AMF/23 A01. 

The objective of this program is to analyze, design, fabricate and 
test a no-moving-parts fluidic fuel control system for injecting coal 
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slurry into a Diesel engine. The main emphasis is on improving the 
operating life of coal slurry fuel controls and injector hardware. 


13254 (DOE/METC-—89/6101, pp. 346-357) Performance and 
emissions of coal-fueled engines using group combustion. 
Caton, J.A. (Texas A and M Univ., College Station (USA)); Anna- 
malai, K.; Caton, J.A.; Annamalai, K. USDOE Morgantown Energy 
Technology Center, WV (USA). Mar 1989. DOE Contract AC21- 
86MC23256. (CONF-890353—: 6. annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (USA), 21-23 Mar 1989). In Proceedings of the sixth 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting. Order Number DE89000952. Available 
from NTIS, PC AMF/23 A01. 

The objectives are: To formulate a non-steady group evaporation 
and combustion model for coal slurry fuels for diesel engine condi- 
tions. To formulate detailed engine heat transfer and pollutant 
formation models. To integrate the group combustion, heat transfer, 
and pollutant formation models into the coal-fueled engine cycle 
simulations. To verify the cycle simulation results by comparing to 
experimental data from the literature. To use the completed cycle 
simulation to investigate the details of coal fuels ignition and com- 
bustion in diesel engines. To use the completed cycle simulation to 
examine overall engine performance and emissions as a function 
of engine parameters such as engine speed, engine load, injection 
timing and injection duration. To use the completed cycle simula- 
tion to study overall engine performance and emissions as a 
function of fuel parameters such as coal loadings, particle sizes, 
and volatile content. To use the completed cycle simulation to 
evaluate overall engine performance and emissions for low-heat- 
rejection (adiabatic) engines. 


13255 (DOE/METC-89/6101, pp. 358-374) Control of ash 
deposition in gas turbines. Lawson, W.F.; Logan, R.G.; 
Richards, G.A.; Anderson, R.J. USDOE Morgantown Energy Tech- 
nology Center, WV (USA). Mar 1989. (CONF-890353-: 6. annual 
coal-fueled heat engines and gas stream cleanup systems contrac- 
tors review meeting, Morgantown, WV (USA), 21-23 Mar 1989). In 
Proceedings of the sixth annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting. Order Num- 
ber DE89000952. Available from NTIS, PC AMF/23 A01. 

Ash deposition has been shown to be affected by both the com- 
bustion history and the temperature of the target. A simple model 
was developed which showed that the smaller particles produced 
at the higher combustion temperature are more effectively cooled 
in the boundary layer above a cooled target. The addition of the 
sulfur sorbents tricalcium silicate and limestone reduced the stick- 
ing coefficient at a reactor temperature of 1,100°C. At 1,300°C, 
limestone and tricalcium addition decreased the sticking coefficient 
at high-target temperatures and increased it at lower target temper- 
atures. Emathlite and kaolin were very effective at 1,300°c, and 
target cooling enhanced their effectiveness. The combination of 
target cooling and kaolin addition produced the lowest sticking co- 
efficient obtained for the baseline coal. 


13256 (DOE/METC-—89/6101, pp. 375-385) Coal-water slurry 
fuels-environmental and economic impacts in direct coal-fired 
gas turbines. Lindsey, T.H. (Genera! Motors Corp., Indianapolis, 
IN (USA)); Caraker, K.W.; Bourke, R.C.; Wenglarz, R.A. USDOE 
Morgantown Energy Technology Center, WV (USA). Mar 1989. 
DOE Contract AC21-86MC23165. (CONF-890353-: 6. annual coal- 
fueled heat engines and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (USA), 21-23 Mar 1989). In Pro- 
ceedings of the sixth annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting. Order Num- 
ber DE89000952. Available from NTIS, PC AMF/23 A01. 

As part of Allison’s Advanced Coal-Fueled Gas Turbine Program, 
the objectives of the test fuel specification and procurement efforts 
are as follows: Continued development of specifications for coal- 
water fuels for all project testing based on information obtained 
from internal and vendor research activities. Procurement of speci- 
fied fuel from candidate vendors for engine development testing. 
Consideration of engine performance, turbine durability, system 
economics, and emission compliance as specifications are devel- 


oped. 





13257 (DOE/METC-89/6101, pp. 386-394) Advanced turbine 
design for coal-tueled engines. Johnson, B.V. (United Technolo- 
gies Research Center, Hartford, CT (USA)); Wagner, J.H. USDOE 
Morgantown Energy Technology Center, WV (USA). Mar 1989. 
DOE Contract AC21-89MC26052. (CONF-890353—: 6. annual coal- 
fueled heat engines and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (USA), 21-23 Mar 1989). In Pro- 
ceedings of the sixth annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting. Order Num- 
ber DE89000952. Available from NTIS, PC AMF/23 A01. 

The primary objective of this project is to identify and test turbine 
airfoil shapes and aerodynamic characteristics which may result in 
improved turbine and vane life for coal-fueled heat engines. The 
effects of particles on turbine airfoil erosion and deposition will be 
determined analytically with the airfoil aerodynamic flowfield and a 
particle trajectory analysis. Although most of the analytical work 
with the 2-D trajectory analysis will be focused on the aerodynam- 
ics at the midspan location, a literature survey and an exploratory 
analysis of the 3-D flow effects on the erosion and deposition char- 
acteristics will be conducted. The anticipated result of this program 
will be a better understanding of the effects of the turbine stage 
design parameters on erosion and deposition which, ultimately, 
may lead to improved turbine and vane life through the effective 
management of particles from the combustion process. 


13258 (DOE/METC-—89/6101, pp. 397-401) Coalfueled diesel 
technology development: Emission control system develop- 
ment. Wilson, R.P. Jr. (Arthur D. Little, Inc., Cambridge, MA 
(USA)); Johnson, S.A.; Katz, C.B.; Senior, C.L. USDOE Morgan- 
town Energy Technology Center, WV (USA). Mar 1989. DOE 
Contract AC21-88MC25124. (CONF-890353—: 6. annual coal- 
fueled heat engines and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (USA), 21-23 Mar 1989). In Pro- 
ceedings of the sixth annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting. Order Num- 
ber DE89000952. Available from NTIS, PC AMF/23 A01. 

The primary objective of the overall program is to develop a 
diesel engine power system capable of burning coal-slurry fuel with 
low emissions and at a competitive cost. PSI Technology Company 
has the task of developing an emissions control system that can 
be applied to the stationary coal-fueled diesel engine. The emis- 
sion control system will be integrated with an engine system for a 
100 hr proof-of-concept test to be conducted during Phase Ill of 
this program (1992). 


13259 (DOE/METC-—89/6101, pp. 402-411) Thermal property 
and temperature measurements of burning char particles. Mal- 
oney, D.J.; Monazam, E.R.; Lawson, L.O. USDOE Morgantown 
Energy Technology Center, WV (USA). Mar 1989. (CONF-890353-: 
6. annual coal-fueled heat engines and gas stream cleanup sys- 
tems contractors review meeting, Morgantown, WV (USA), 21-23 
Mar 1989). In Proceedings of the sixth annual coal-fueled heat en- 
gines and gas stream cleanup systems contractors review meeting. 
Order Number DE89000952. Available from NTIS, PC AMF/23 A01. 

The objective of this project is to support the development of 
coal fueled heat engines by characterizing important time scales 
for devolatilization and char combustion which can limit overall 
burning times in high intensity combustion applications. Efforts 
have been made to characterize size, mass and temperature 
changes of individual reacting fuel particles under conditions repre- 
sentative of heat engine combustors. This paper describes recent 
progress in the measurement of particle temperature which en- 
ables accurate determination of temperature, absorptivity and heat 
capacity of single particles at temperatures ranging from 800 to 
1300 K. Single particles are isolated and held in an electrodynamic 
balance (EDB). Particles are suspended in the balance and heated 
from two sides with a CO>2 laser. The mean particle temperature is 
a strong function of the particle absorptivity. The magnitude of the 
temperature oscillations during a given cycle is a strong function of 
the particle heat capacity. Particle temperatures are determined 
using a high-speed single wavelength pyrometer to record the ab- 
solute emission intensity at a specified wavelength (1.5 um) and a 
high-speed imaging system to record the emitting cross-section of 
the particle in the pyrometer image plan. Based on test results us- 
ing 130 um diameter carbon spheres, it is concluded that accurate 
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estimates (within + 10%) of heat capacity and absorptivity can be 
obtained using this technique. These results are significant be- 
cause they provide a means of determining important physical 
properties which significantly influence the temperature history of a 
particle during the combustion process. These capabilities greatly 
improve their ability to make accurate temperature measurements 
and to predict the temperature history and thus the chemical ki- 
netic behavior of fuels during the combustion process. 


13260 (DOE/METC-—89/6101, pp. 412-418) Contaminant re- 
lease and control — NO, studies. Casieton, K.H.; Balla, RJ. 
USDOE Morgantown Energy Technology Center, WV (USA). Mar 
1989. (CONF-890353—: 6. annual coal-fueled heat engines and 
gas stream cleanup systems contractors review meeting, Morgan- 
town, WV (USA), 21-23 Mar 1989). In Proceedings of the sixth 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting. Order Number DE89000952. Available 
from NTIS, PC AMF/23 A01. 

The objective of these studies is to investigate the chemical ki- 
netics associated with NO, formation and control mechanisms to 
support the development of NO, control strategies for advanced 
heat engine systems. Of particular interest are means to optimize 
staged combustion (air injection), reburning (fuel injection), and 
sorbent (e.g., ammonia or cyanuric acid) injection. Once the model 
has been validated, it can be used for sensitivity studies and to 
provide information to guide subsequent testing of NO, control 
Strategies. As a result, a number of gaps in the knowledge of rates 
of important fundamental chemical processes at conditions relevant 
to NO, formation and control were identified. A number of experi- 
mental studies have been initiated to determine the necessary 
kinetic rate information and narrow these gaps. These experimental 
studies are performed using a high-temperature photochemistry 
technique wherein a radical species of interest is generated via the 
photo-dissociation of an appropriate precursor molecule. The reac- 
tion between the radical and the selected reactant gas is monitored 
by means of laser-induced fluorescence. Using this method, abso- 
lute rate constants for the reaction of CN radicals with O2 and the 
hydrocarbon species methane, ethane, and propane have been 
measured from room temperature up to temperatures as high as 
1500K. The CN + O2 result, while in agreement with recent mea- 
surements made at lower temperatures, is in conflict with the 
recommended value of Baulch et al., and suggests that at 1500 K 
the rate coefficient is an order of magnitude smaller than previously 
believed. On the other hand, relatively little was known previously 
about the reactions of CN with these hydrocarbons at high temper- 
ature, so these data serve as a benchmark for the rates of these 
reactions. 


13261 (DOE/METC—89/6101, pp. 419-429) Advanced coal 
combustion. Swanson, M.L. (Univ. of North Dakota, Grand Forks 
(USA)); Moe, T.A.; Mann, M.D. USDOE Morgantown Energy 
Technology Center, WV (USA). Mar 1989. DOE Contract FC21- 
86MC10637. (CONF-890353-: 6. annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting, Mor- 
gantown, WV (USA), 21-23 Mar 1989). In Proceedings of the sixth 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting. Order Number DE89000952. Available 
from NTIS, PC AMF/23 A01. 

The overall objective of the Turbine Combustion Phenomena 
Program is to expand the scientific and engineering data base on 
the combustion of low-rank coal (LRC) slurries in advanced pres- 
surized combustion systems such as those found in gas turbine 
engines. Fundamental research on the use of low-rank coal slurries 
for gas turbine engine applications will develop data that will (1) 
quantify the potential advantages of low-rank coal’s higher reactiv- 
ity and non-agglomerating properties; (2) help in determining fuel 
specifications; and (3) indicate needed design modifications in the 
gas turbine engines themselves. Research will be directed toward 
understanding the effects of LRC and slurry properties (including 
ash level and composition, moisture level, and slurry rheology) on 
the combustion efficiency, vaporization and deposition of inorgan- 
ics, and on the erosion of materials in pressurized combustion 
systems. The intent of this research is to establish the relationships 
between LRC properties and gas turbine engine operational 
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parameters and compare those relationships with established cor- 
relations for diesel fuel and bituminous coal fuels. 


13262 (DOE/METC-—89/6101, pp. 430-440) Low-rank coal 
tests in diesel. Swanson, M.L. (Univ. of North Dakota, Grand 
Forks (USA)); Mann, M.D.; Collings, M.E. USDOE Morgantown En- 
ergy Technology Center, WV (USA). Mar 1989. DOE Contract 
FC21-86MC10637. (CONF-890353-: 6. annual coal-fueled heat 
engines and gas stream cleanup systems contractors review meet- 
ing, Morgantown, WV (USA), 21-23 Mar 1989). In Proceedings of 
the sixth annual coal-fueled heat engines and gas stream cleanup 
systems contractors review meeting. Order Number DE89000952. 
Available from NTIS, PC AMF/23 A01. 

The overall objective of this program is to develop a scientific 
and engineering data base on the utilization of subbituminous and 
lignitic coals (LRCs) for emerging heat engine technologies involv- 
ing diesel engine applications. Research will be directed toward 
understanding the characteristics of LRC fuels produced from exist- 
ing and advanced beneficiation processes for diesel engine 
applications. Combustion studies will provide functional relation- 
ships between fue! properties and the subsequent products of 
combustion, including release and deposition of alkali metals and 
other ash constituents. The formation of nitrogen and sulfur oxides 
and other potential environmentally detrimental species, along with 
methods to reduce their emission levels, will be investigated. The 
impact of LRC fuels on diesel engine components, including injec- 
tion systems and combustion chambers, will also be studied. 


13263 (DOE/METC-89/6101, pp. 441-445) Alkali removal 
trom PFBC (pressurized fluidized-bed combustion) exhaust. 
Schmaizer, D.K. (Argonne National Lab., IL (USA)); Steindler, M.J.; 
Lee, S.H.D.; Carls, E.L. USDOE Morgantown Energy Technology 
Center, WV (USA). Mar 1989. (CONF-890353—: 6. annual coal- 
fueled heat engines and gas stream cleanup systems contractors 
review meeting, Morgantown, WV (USA), 21-23 Mar 1989). In Pro- 
ceedings of the sixth annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting. Order Num- 
ber DE89000952. Available from NTIS, PC AMF/23 A01. 

The objectives of this work are to reliably measure the alkali- 
vapor (Na and K) concentration in a pressurized fluidized-bed 
combustion (PFBC) exhaust and to demonstrate a fixed granular- 
bed sorber for the control of alkali vapors from the actual PFBC 
exhaust. 


13264 (DOE/METC-89/6101, pp. 446-449) Nested-fiber filter 
for high-temperature high-pressure particulate removal. Litt, 
R.D. (Battelle Memorial Institute, Columbus, OH (USA)); Conkle, 
H.N. USDOE Morgantown Energy Technology Center, WV (USA). 
Mar 1989. DOE Contract AC21-86MC23251. (CONF-890353-: 6. 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (USA), 21-23 Mar 
1989). In Proceedings of the sixth annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting. Or- 
der Number DE89000952. Available from NTIS, PC AMF/23 A01. 

The project objective is to develop a gas-filtration system capa- 
ble of operating at high temperature and pressure (HTHP) for use 
in IGCC and PFBC applications. Such systems require efficient 
particulate removal at temperatures over 980 C (1800 F) and pres- 
sures of 10 to 30 atmospheres. 


13265 (DOE/METC-89/6101, pp. 450-456) Cordierite silicon 
nitride filters. Sawyer, J. (Acurex Corp., Mountain View, CA 
(USA)); Buchan, B. USDOE Morgantown Energy Technology Cen- 
ter, WV (USA). Mar 1989. (CONF-890353-: 6. annual coal-fueled 
heat engines and gas stream cleanup systems contractors review 
meeting, Morgantown, WV (USA), 21-23 Mar 1989). In Proceed- 
ings of the sixth annual coal-fueled heat engines and gas stream 
cleanup systems contractors review meeting. Order Number 
DE89000952. Available from NTIS, PC AMF/23 A01. 

The objective of this project is to develop crossflow filters com- 
posed of Cordierite Silicon Nitride (CSN). CSN is a material that 
has shown promise for the manufacture of high-strength porous ce- 
ramic material suitable for ceramic crossfiow filters. Filter material 
development will focus on overcoming the corrosivity, strength, and 
thermal stability problems observed with crossflow filters currently 
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available. The proposed silicon nitride crossflow filter will be de- 
signed to provide performance equal to the currently available 
crossfiow filters while providing increased lifetime and strength. 


13266 (DOE/METC-89/6101, pp. 457-463) Determination of 
the fate of alkali species In advanced coal conversion sys- 
tems. Krishnan, G.N. (SRI International, Menlo Park, CA (USA)); 
Wood, B.J.; Brittain, R.D.; Lamoreaux, R.H.; Platz, R.M.; Smith, 
G.P. USDOE Morgantown Energy Technology Center, WV (USA). 
Mar 1989. DOE Contract AC21-87MC24012. (CONF-890353-: 6. 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (USA), 21-23 Mar 
1989). In Proceedings of the sixth annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting. Or- 
der Number DE89000952. Available from NTIS, PC AMF/23 A01. 

The general objective of this program is to understand the chem- 
ica! anc physical phenomena that lead to the formation of corrosive 
alkali species, especially those of sodium in coal combustion and 
gasification processes using a pressurized fluidized bed reactor 
(PFBR). 


13267 (DOE/METC-—89/6101, pp. 464-470) High temperature 
interaction of SO. with oxide sorbents. Seehra, M.S. (West Vir- 
ginia Univ., Morgantown (USA)); Gopalakrishnan, R.; Thevar, G.; 
Holcombe, N.T. USDOE Morgantown Energy Tech Center, 
WV (USA). Mar 1989. DOE Contract AC21-86MC23259. (CONF- 
890353—: 6. annual coal-fueled heat engines and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(USA), 21-23 Mar 1989). In Proceedings of the sixth annual coal- 
fueled heat engines and gas stream cleanup systems contractors 
review meeting. Order Number DE89000952. Available from NTIS, 
PC AMF/23 A01. 

The overall goal of this project is to provide fundamental infor- 
mation on the mechanism of sulfur capture in the interaction of 
SOz and Oz with calcined CaCO; and MgCOz up to 1000°C. The 
novel feature of this project is the use of in-situ FTIR and ESR 
spectroscopies for the determination of not only the kinetics and 
also the nature of the products of the interaction at different tem- 
peratures and stages of the reaction. 


13268 (DOE/METC-89/6101, pp. 471-480) Super-equilibrium 
sulfur removal from high temperature gases. Abichandani, J.S. 
(Avco Research Lab., Inc., Everett, MA (USA)); Chatwani, A.U.; 
Stickler, D.B. USDOE Morgantown Energy Technology Center, WV 
(USA). Mar 1989. DOE Contract AC21-86MC23262. (CONF- 
890353-: 6. annual coal-fueled heat engines and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(USA), 21-23 Mar 1989). In Proceedings of the sixth annual coal- 
fueled heat engines and gas stream cleanup systems contractors 
review meeting. Order Number DE89000952. Available from NTIS, 
PC AMF/23 A01. 

The objective of this program is to investigate the potential of 
chemical sorbents for sulfur removal from high temperature gases 
(1600-2400 K) under transient thermal nonequilibrium conditions. 
The scope of this work is to determine, from single pulse experi- 
ments, the effects of various sorbent properties and coal 
combustion conditions on transient sulfur capture. 


13269 (DOE/METC-—89/6101, pp. 481-486) On-line monitor- 
ing of alkali in hot gases. Markuszewski, R. (lowa State Univ., 
Ames (USA)); Haas, W.J. Jr.; Eckels, D.E.; Lee, S.H.D.; Carls, 
E.L. USDOE Morgantown Energy Technology Center, WV (USA). 
Mar 1989. DOE Contract W-7405-ENG-82. (CONF-890353—: 6. an- 
nual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (USA), 21-23 Mar 
1989). In Proceedings of the sixth annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting. Or- 
der Number DE89000952. Available from NTIS, PC AMF/23 A01. 
Monitor alkali concentrations in support of Gas Stream Cleanup 
activities at various field sites, as directed by the METC Project Of- 
ficer. Conduct comparative evaluations of the performance of the 
Ames and METC/INEL alkali monitors where possible as part of 
that work. Prepare written technical guidance for sampling. of hot 
gas streams and transport of hot gas sample streams to alkali 
monitoring equipment in a manner that will yield a representative 





sample for alkali determination. Provide training concerning the op- 
eration of the alkali monitor equipment to personnel at sites 
specified by the Project Officer and participate in initial alkali moni- 
toring efforts at those sites as part of the training effort. 


13270 (DOE/METC—89/6101, pp. 487-491) Gas separations 
using ceramic membranes. Liu, P.K.T. (Alcoa Separations Tech- 
nology Div., Warrendale, PA (USA)); Bhave, R.R. USDOE 
Morgantown Energy Technology Center, WV (USA). Mar 1989. 
(CONF-890353—-: 6. annual coal-fueled heat engines and gas 
stream cleanup systems contractors review meeting, Morgantown, 
WV (USA), 21-23 Mar 1989). In Proceedings of the sixth annual 
coal-fueled heat engines and gas stream cleanup systems contrac- 
tors review meeting. Order Number DE89000952. Available from 
NTIS, PC AMF/23 A01. 

The primary purpose of this contract is to investigate high tem- 
perature gas separations with ceramic membranes. The successful 
development of this technology can be utilized for the removal of 
pollutants, recovery of hydrogen as a valuable product and the 
separation of COz to enrich the heating value of fuel. 


13271 (DOE/METC—89/6101, pp. 492-499) Membrane filter 
technology, RBSN crossflow filters. Coombs, M.G. (Allied-Signal 
Aerospace Co., Torrance, CA (USA)); Strumpf, H.J.; Van Ackeren, 
J. USDOE Morgantown Energy Technology Center, WV (USA). 
Mar 1989. DOE Contract AC21-88MC25022. (CONF-890353—: 6. 
annual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (USA), 21-23 Mar 
1989). In Proceedings of the sixth annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting. Or- 
der Number DE89000952. Available from NTIS, PC AMF/23 A01. 

The overall objective of this program is to develop a high- 
temperature ceramic crossflow filter using reaction-bonded silicon 
nitride (RBSN) material for application to advanced power systems. 
The filters are needed to reduce anticipated particulate emissions 
from advanced power systems to acceptable levels. AiResearch is 
the prime contractor on this program and is responsible for the de- 
velopment, analysis, and manufacture of the ceramic filter. 
AiResearch has subcontracted with the Westinghouse Electric Cor- 
poration, Research and Development Center, to conduct certain 
qualification and performance tests of the filters in their existing fa- 
cilities. 


13272 (DOE/METC—89/6101, pp. 500-504) Electrochemical 
abatement of pollutants NO, and SO, in combustion exhaust 
gases employing a solid-oxide electrolyte. Stevenson, D.A. 
(Stanford Univ., CA (USA)); Frank, C.W.; Wachsman, E.D.; Jiang 
Naixiong. USDOE Morgantown Energy Technology Center, WV 
(USA). Mar 1989. DOE Contract FG22-88PC88914. (CONF- 
890353—: 6. annual coal-fueled heat engines and gas stream 
cleanup systems contractors review meeting, Morgantown, WV 
(USA), 21-23 Mar 1989). In Proceedings of the sixth annual coal- 
fueled heat engines and gas stream cleanup systems contractors 
review meeting. Order Number DE89000952. Available from NTIS, 
PC AMF/23 A01. 

The objective of this contract is to test the feasibility of eliminat- 
ing the pollutant species NO and SO. in combustion exhaust gases 
using an electrolytic cell employing a dry solid-oxide, oxygen-ion 
type electrolyte system. Potential applications include treating ex- 
haust gases in the 400-700°C temperature range (employing 
stabilized-bismuth oxide electrolytes) as well as treating high pres- 
sure, combustion gas in the 700-1000°C temperature range 
(employing stabilized-zirconia electrolytes). To optimize an electro- 
chemical pollution-abatement reactor, it is necessary to understand 
the basic chemical processes occurring in the system. The present 
study furthers this objective by investigating the following basic 
phenomena in these cells: the heterogeneous reactivity, the elec- 
trolyte defect chemistry, and the electrocatalytic mechanism. 


13273 (DOE/METC-—89/6101, pp. 505-510) Physical meche- 
nisms and predictive equations for coalwater slurry 
atomization. Sojka, P.E. (Purdue Univ., West Lafayette, IN (USA)). 
USDOE Morgantown Energy Technology Center, WV (USA). Mar 
1989. DOE Contract AC21-86MC23254. (CONF-890353—: 6. an- 
nual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (USA), 21-23 Mar 
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1989). In Proceedings of the sixth annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting. Or- 
der Number DE89000952. Available from NTIS, PC AMF/23 A01. 

The atomization characteristics of single phase, non-Newtonian 
CWS simulants have been presented. A viscosity model based on 
the non-Newtonian velocity profile, and thus the effective shear 
rate of the fuel in the nozzle, has been developed and used to cal- 
culate the apparent viscosity of the fuel at the nozzle exit. Good 
agreement between model and experiment has been found at con- 
stant nozzle geometries. Large discrepancies exist, however, 
between nozzle geometries indicating either an unmodelled change 
in the liquids’s apparent viscosity or primary atomization effects. At 
conditions of high aerodynamic shear, however, these discrepan- 
cies vanish due to the dominating effect of secondary atomization. 
Work is progressing to modify the viscosity model to accurately 
predict the apparent liquid viscosity relevant to the atomization pro- 
cess over the entire range of operating conditions. 


13274 (DOE/METC—89/6101, pp. 511-517) Coakfired gas tur- 
bine system analysis. Stone, K.R. USDOE Morgantown Energy 
Technology Center, WV (USA). Mar 1989. (CONF-890353-—: 6. ar- 
nual coal-fueled heat engines and gas stream cleanup systems 
contractors review meeting, Morgantown, WV (USA), 21-23 Mar 
1989). In Proceedings of the sixth annual coal-fueled heat engines 
and gas stream cleanup systems contractors review meeting. Or- 
der Number DE89000952. Available from NTIS, PC AMF/23 A01. 

One of the goals of the coal-fired turbine simulation activities at 
the Morgantown Energy Technology Center is to provide system 
performance estimates to assess the thermal performance, envi- 
ronmental intrusion, and economic incentives of combustion turbine 
systems directly fired with coal or coal-water slurry. The results of 
an assessment of a coal-fired intercooled recuperated (ICR) turbine 
system will be presented. The modeling tool for this study was the 
Advanced System for Process Engineering (ASPEN) process simu- 
lator. This assessment has examined technical obstacles to the 
successful commercialization of direct coal-fired turbine (DCFT) 
systems. The factors affecting the success of a coal-fired system 
include the degree of coal preparation (grinding and cleaning), the 
fraction of water in the coal-water slurry (ranging from near zero, or 
dry coal, to about 50%), removal of sulfur and particulate matter 
(either upstream, within, or downstream of the combustor), pres- 
sure losses in the combustion system, heat loss in the combustor, 
and the maximum practical firing temperature (within the limits im- 
posed by the fuel heating value, combustion stability, ash fusion 
temperature, the thermodynamics of sulfur capture, and material 
limitations). Sensitivity studies have been conducted to investigate 
the magnitude of the influence of some of these factors on the 
overall thermal efficiency of a representative DCFT system. 


13275 (EPRI-CS-5501-Vol.4) AFBC [atmospheric fluidized 
bed combustion] conversion at Northern States Power Com- 
pany: Volume 4, Construction: Final report. Grieve, R. (Stone 
and Webster Engineering Corp., Boston, MA (USA)). Electric 
Power Research Inst., Palo Alto, CA (USA); Stone and Webster 
Engineering Corp., Boston, MA (USA). c Jan 1990. 240p. Spon- 
sored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

This document is the fourth volume in a series of four reports 
detailing the conversion of Northern States Power Company’s 
Black Dog Unit 2 from pulverized coal-firing to atmospheric flu- 
idized bed combustion (AFBC). This particular volume details the 
construction activities, organizations involved, responsibilities and 
overall scheduling of the conversion to AFBC from the mobilization 
of the boiler erection contractor to the beginning of the startup 
phase. The purpose of these reports is to share the information 
gathered during the Black Dog AFBC Conversion Project and 
present it so that other utilities can evaluate the technical feasibility 
and cost effectiveness of converting units within their systems from 
pulverized coal-firing to AFBC. To this end, each volume in this se- 
ries of reports presents material concerning a different aspect of 
the Black Dog project. 18 figs., 15 tabs. 


13276 (EPRI-GS-6165) Technology assessments for ad- 
vanced fossil power systems. Electric Power Research Inst., 
Palo Alto, CA (USA); Bevilacqua-Knight, Inc., Oakland, CA (USA). 
c Dec 1989. 29p. Sponsored by Electric Power Research Institute. 
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Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

To help determine funding priorities, EPRI sponsors technological 
assessments of new technologies. Technologies being assessed 
undergo review by a specially convened panel of experts, who then 
write an independent report. This volume presents the panel reports 
for three assessment efforts: the steam injected gas turbine power 
plant, the indirect wood-fired gas turbine power plant, and pressur- 
ized ceramic heat exchangers. The section on the heat exchanger 
includes a development plan proposed by the assessment panel. 
Each report provides background on the technology, describes the 
issues addressed by the panel, and gives the panel's conclusions 
and recommendations for future research or development. The 
reports also described the panel membership and assessment ap- 
proach and provide details on specific technical issues. 


13277 (EPRI-GS-6621) Assessment of circulating atmo- 
spheric fluidized-bed combustion technology for utility 
applications: Final report. Hoskins, W.W. (United Engineers and 
Constructors, Inc., Denver, CO (USA). Stearns-Roger Div.); Keeth, 
R.J.; Russell, P.R. Electric Power Research Inst., Palo Alto, CA 
(USA); United Engineers and Constructors, Inc., Denver, CO 
(USA). Stearns-Roger Div. c Dec 1989. 272p. Sponsored by Elec- 
tric Power Research Institute. Available from Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

The primary objectives of this study was to develop a current 
evaluation of circulating atmospheric fluidized-bed combustion 
(AFBC) technology applied to a 200-MW boiler. This report 
presents process descriptions, drawings, and cost comparisons for 
200-MW circulating AFBC and pulverized coal (PC) plants for four 
different coals. The circulating AFBC boil and immediate auxiliaries 
are based on technical and cost information obtained from two cir- 
culating AFBC suppliers. All plants were designed to meet New 
Source Performance Standards. In assessing the two technologies, 
it was found that circulating AFBC requires less plant space than 
PC. It was also found that for the coals evaluated, circulating 
AFBC has approximately the same boiler efficiency, requires more 
limestone (except for Wyoming coal case) and uses less water 
than PC with FGD. The net result of the relationships discussed 
above is that the levelized cost of fuel plus consumables for circu- 
lating AFBC ranges from 2.3% less (Wyom.) to 5.8% more (ill.) 
than PC. The total levelized cost of the circulating AFBC cases 
ranged from 6.0% less to 4.6% more than the respective PC 
cases. Further, the circulating AFBC capital costs ranged from 
8.4% less than PC to 8.6% more than PC. The overall cost differ- 
entials between all circulating AFBC and PC cases are within the 
accuracy of the estimate (+25 percent). However, the conclusion 
can be drawn that circulating AFBC can be competitive with PC at 
the 200-MW size. In general terms, it was found that circulating 
AFBC is the most competitive (shows the greatest potential cost 
benefits) for high sulfur coals (Illinois and West Virginia), and ex- 
hibits less cost benefit for low sulfur coals (Wyoming and Texas). 


13278 (ETDE-mf-0740285) A simultaneous calculation pro- 
gram for analyzing given plant flowsheets, and Its application 
in design calculations and past-load calculations of steam 
power plants. Krane, R. Essen Univ. (Gesamthochschule) (Ger- 
many, F.R.). Fachbereich Energie-, Verfahrens- und Elektrotechnik. 
2 Nov 1987. 172p. (in German). Order Number DE90740285. 
Available from NTIS (US Sales Only), PC A08/MF A01. 

The author investigates numerical methods for calculating plant 
flow-sheets on the basis of given nonlinear approaches. Particular 
interest is taken in design and past-load calculations. A program is 
developed which integrates a sequential and a simultaneous 
approach; a new simultaneous approach is developed into a user- 
friendly, comprehensive program system whose application is 
described. (HAG). 


13279 (IEC-R-630-A) Estimate of the heat transfer coeffi- 
cient of a cooling tower based on mechanical parameters. 
Fischer, D.; Mairon, G.; Shaal, M. Israel Electric Corp. Ltd., Haifa 
(Israel). Research and Development Div. Dec 1984. 41p. (In He- 
brew and English). Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 


This report describes a computer program for calculating the 
overall heat-transfer coefficient of a mechanical-draft dry cooling 
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tower. Input to the program includes mechanical data such as 
length and diameters of pipes, number of passes, types of corners, 
and thermal data such as incoming air temperature, incoming wa- 
ter temperature and velocities. The program can also be used for 
comparison among different geometries, and as a design tool to 
estimate the size of the cooling tower that is needed. (EHN) 2 refs. 


13280 (iIEC-R-635) Estimate of the heat removal capability 
of a dry cooling tower with wetting. Fischer, D.; Shaal, M. Israel 
Electric Corp. Ltd., Haifa (Israel). Research and Development Div. 
Mar 1985. 44p. (In Hebrew and English). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

This report evaluates the heat removal capability of dry cooling 
towers with wetting. Wetting is achieved by spraying the incoming 
air with water to a relative humidity of 90%. Without wetting, a dry 
cooling tower of a reasonable size could not remove the heat load 
when the ambient temperature is above 33 degrees C. (EHN) 6 
figs., 15 tabs., 5 refs. 


13281 (IEC-RD-473) Long Term Dynamics Simulation of 
the power generation system and of the steam bollers. Heres, 
A. Israel Electric Corp. Ltd., Haifa (Israel). Research and Develop- 
ment Div. Jan 1987. 44p. (in Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Long Term Dynamics Simulation (LTDS) is used for evaluating 
first order effects of large fluctuations in voltage and frequency for 
up to 20 minutes after the incident. LTDS have been performed at 
five power stations: Haifa Bet, Haifa Gimel, Reading Dalet, Eshkol 
Gimel, and Maor David. These are described in the present report. 
The principal contributions of this work were the classification of 
the different boilers into types according to the type of fuel used 
and the contro] system, and the construction of block diagrams for 
the model. Comparison between the simulations and actual data 
shows a deviation of less than 1.6 p.u. which appears in the first 
few seconds. For load shedding simulations LTDS is accurate to 
within one shedding. (EHN) 10 figs., 8 tabs., 20 refs. 


13282 (IEC-RD-474) The integration of storage batteries in 
the electric system in Israel. Kutik, D.; Porat, Y. Israel Electric 
Corp. Ltd., Haifa (Israel). Research and Development Div. Jan 
1987. 21p. (in Hebrew). Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

This report examines the potential advantages of adding storage 
batteries to the electric power system in Israel. The batteries will 
be used to reduce the frequency of load shedding, and for load fre- 
quency control, peak shaving and load leveling. However, a battery 
system becomes economical only at a cost of 6 dollars per kWh 
for unsupplied power. It is recommended that additional studies be 
carried out before a final decision is reached. 1 fig., 2 tabs., 9 refs. 


13283 (IE-IEC—85/0100) Influence of a "step-change” in the 
turbine-choke command on the dynamic response of the sup- 
ply system units. Peer, A.; Vinokur, M. Israel Electric Corp. Ltd., 
Haifa (Israel). Operations Div. Sep 1985. 306p. (in Hebrew). Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

Experiments were performed involving all the main power sta- 
tions of the Israeli supply network, between October 1984 and 
February 1985, to study the dynamic effects on their outputs of 
sudden changes in the choke settings of their turbines. The re- 
sponses to this process resemble the responses of the units to 
sudden drops in the frequency of the network. The response times 
of the choke controls are of the order of 5 seconds, those involving 
stored energy of the turbine are of the order of 30-40 seconds and 
those involving the subsequent unit response are of the order of 10 
minutes. Extensive graphical and tabulated data are presented de- 
tailing the time variation of outputs of each of the main Israeli 
power station units following the choke setting changes. (RP) 3 
figs., 90 tabs., 5 refs. 


13284 (OH/RD-89-69-K) Clarkson SCC [System Control 
Centre] reliability assessments. Wang, L. Ontario Hydro 
Research Div., Toronto, ON (Canada). [1990]. 77p. (MICROLOG— 
89-04811). Available from PC Ontario Hydro Research Division, 
Records Clerk, Bldg. KR 107, 800 Kipling Ave., Etobicoke, ON, 
CAN M8Z 5S4; MF CANMET/TID, Energy, Mines and Resources 





Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $10.00 CAN; MF. 

The control and data processing facilities in the new System 
Control Center (SCC) at Clarkson consist of the data-acquisition 
and control-action subsystem, the computer subsystem, and the 
man-machine subsystem. The new SCC building is serviced by a 
specially designed heating, ventilating and air conditioning system. 
The power needs of the new SCC are provided by a power supply 
subsystem which consists of supplies from the bulk electricity net- 
work, with emergency power from combustion turbine units. The 
reliability of these subsystems and the probabilities of successfully 
carrying out specified functions using these subsystems were as- 
sessed. The results of these assessments, as described in this 
report, show that the reliability targets wherever given are generally 
met. 


13285 Regional application of natural-gas-fired combined- 
cycle power lon. Poch, L.A. (Argonne National Lab., IL 
(USA)); Gillette, J.; Hedman, B.A. pp. 2950 of Proceedings of the 
24th intersociety energy conversion engineering conference. 
Volume 4. IEEE Service Center, Piscataway, NJ (1989). (CONF- 
890815—: 24. intersociety energy conversion engineering 
conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899113. 

The results of a study assessing natural-gas-fired combined-cycle 
(GFCC) power generation in the electric-utility sector are presented. 
This study quantified the economic benefits attributable to GFCC 
generation and examined the characteristics of GFCC technology 
that produce these benefits and the ways that these benefits vary 
among regions in the country. The impacts of changes in important 
economic parameters (capital cost, fuel price, etc.) as well as the 
impact of advances in GFCC technology were considered. 


13286 Accurate RF voltage measurements using a sampling 
voltage tracker. Souders, T.M. (National Inst. of Standards and 
Technology, Gaithersburg, MD (USA)); Hetrick, P.S. JEEE (Institute 
of Electrical and Electronics Engineers) Transactions on Instrumen- 
tation and Measurement (USA), 38(2): 451-456 (Apr 1989). 

The authors discuss the RF voltage measurement capability of 
an equivalent-time sampling system investigated over the fre- 
quency range of 1-100 MHz. The system is easily calibrated from 
step response measurements, independent of thermal transfer 
standards. Comparison measurements made with NBS-calibrated 
thermal converters show agreement generally within the stated un- 
certainties presently provided by NBS for such calibrations. The 
system offers several advantages over conventional thermal trans- 
fer techniques: ac/dc transfers are not required, loading and 
transmission line problems are reduced, and direct measurement 
of voltages from 2 V to as low as 10 mV are possible. 
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Refer also to citation(s) 12186, 12187, 12330, 12331, 12332, 
12336, 12340, 12341, 12369, 12395, 12396, 13259, 14581, 14844, 
14882, 14946, 15275 


13287 (AD-A-—213001/1/XAB) Compliance testing of Elelson 
AFB (Air Force Base) central heating and power plant, coal- 
fired Boller Number 4, Elelson AFB, Arkansas. Final report, 
7-15 June 1989. Garrison, J.A. Air Force Occupational and Envi- 
ronmental Health Lab., Brooks AFB, TX (USA). Jul 1989. 92p. 
(USAFOEHL-89-068EQO0686GEF). Available from NTIS, PC 
AO5/MF A01. 

At the request of HQ 343 CSG/DEEV and HQ AAC/SGPB, 
source compliance testing (particulate and visible emissions) of 
Boiler No 4 in the Eielson AFB Central Heating and Power Plant 
was conducted on 7-15 June 1989. Testing was performed to 
determine compliance with regards to the renewal of Alaska De- 
partment of Environmental Conservation Air Quality Control Permit 
te Operate 8331-AA001. Boiler No. 4 was tested on 12 and 14 Jun 
89. On 12 June results indicated that visible-emissions standards 
were met; however, particulate-emissions standards were not met. 
The boiler was retested on 14 June and all emissions standards 
were met. All emission requirements for permit renewal have now 
been met. 
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13288 (CONF-8812124— L-L5) NO,-reduced ballast coal 
power station Herne 4. Hannes, K. (STEAG AG, Essen (Ger- 
many, F.R.)). Bergbau-Forschung G.m.b.H. Forschungsinstitut des 
Steinkohlenbergbauvereins, Essen (Germany, F.R.); Deutsche 
Vereinigung fuer Verbrennungsforschung e.V., Frankfurt am Main 
(Germany, F.R.); | Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Projektleitung Biologie, Oekologie, Energie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). 1988. (in German). From BMFT status seminar on combus- 
tion research and 6. DVV colloquium on combustion properties of 
coals; Essen (Germany, F.R.); 8-9 Dec 1988. In BMFT status sem- 
inar 'Combustion research’. - 6. DVV colloquium ‘Combustion 
properties of coals’. Order Number DE90740445. Available from 
NTIS (US Sales Only), PC A20/MF A01. 

Primary and secondary measures to reduce nitrogen oxide were 
to be tested for the first time on a large scale boiler to be newly 
built. The combustion measures included, apart from previously 
known processes, a reduction of already formed nitrogen oxide by 
finely ground coaldust in fuel staging and a further reduction with 
ammonia in an homogeneous gas phase reaction in the boiler at 
about 1050deg C. The attainment of the measures reducing the 
nitrogen oxide is supported by model experiments, model calcula- 
tions and investigations at the Universities of Dortmund, Bochum 
and Essen. The primary aim is to introduce the reduction fuel as 
the means of reduction ammonia as homogeneously as possible 
into the flow of flue gas. The heterogeneous reaction with the re- 
duction fuel coaldust and the homogeneous gas phase reduction 
must be controlled, so that a minimum degree of separation of 
40% is reached. (orig./RB). 


13289 (CONF-8812124— 1-116) State of primary measures 
for reducing the NO, in coal dust combustion (survey). Ren- 
nert, K.D. (Steinmueller (L.u.C.) GmbH, Gummersbach (Germany, 
F.R.)). Bergbau-Forschung G.m.b.H. Forschungsinstitut des 
Steinkohienbergbauvereins, Essen (Germany, F.R.); Deutsche 
Vereinigung fuer Verbrennungsforschung e.V., Frankfurt am Main 
(Germany, F.R.); | Kernforschungsaniage Juelich G.m.b.H. 
(Germany, F.R.). Projektleitung Biologie, Oekologie, Energie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). 1988. (In German). From BMFT status seminar on combus- 
tion research and 6. DVV colloquium on combustion properties of 
coals; Essen (Germany, F.R.); 8-9 Dec 1988. In BMFT status sem- 
inar ‘Combustion research’. - 6. DVV colloquium ‘Combustion 
properties of coals’. Order Number DE90740445. Available from 
NTIS (US Sales Only), PC A20/MF A01. 

By the publication of the Large Combustion Plant Ordinance in 
1983 and its implementation by the Ministries of the Environment 
(in 1984), a unique situation was created in West Germany. A pro- 
cess technology and a time target was set for a national reduction 
in emission, without there being sufficient knowledge on the mea- 
sures to be carried out, the effect of peripheral parameters and the 
associated expense. L. and C. Steinmuelier GmbH alone has 
equipped or backfitted nearly 40,000 MW (th) of power station 
plant in the energy generation field with low emission combustion 
by mid-1988. The effects of different qualities of coal, coal treat- 
ment, combustion space geometry and method of operation led to 
different detailed solutions, and also to information which now 
makes it possible to make predictions on the actual NO, emission 
from coal dust combustion. (orig/RB). 


13290 (CONF-8812124— J-J20) Reduction of NOx by fuel 
staging, part process of fuel separation staging. Spliethoff, H. 
(Saarbergwerke AG, Saarbruecken (Germany, F.R.)); Spliethoff, H. 
Bergbau-Forschung G.m.b.H. Forschungsinstitut des Steinkohlen- 
bergbauvereins, Essen (Germany, F.R.); Deutsche Vereinigung 
fuer Verbrennungsforschung e.V., Frankfurt am Main (Germany, 
F.R.); Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Projektleitung Biologie, Oekologie, Energie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 1988. (In Ger- 
man). From BMFT status seminar on combustion research and 6. 
DVV colloquium on combustion properties of coals; Essen (Ger- 
many, F.R.); 8-9 Dec 1988. In BMFT status seminar ‘Combustion 
research’. - 6. DVV colloquium ‘Combustion properties of coals’. 
Order Number DE90740445. Available from NTIS (US Sales Only), 
PC A20/MF A01. 
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With setting to work and during the first operating period of the 
primary measures (fitting stage air burners and stack gas recircula- 
tion), it was possible to reduce the NO, emission from 1800-2000 
mg NO,/m® to 1050 mg NO,/m® before the start of the experiment 
of fuel separation staging. Coke oven gas was introduced in phase 
1 of the research project for reducing the NO, with reduction gases 
originating from coal. With a proportion up to 17% of coke oven 
gas in the total fuel, intermediate results giving a reduction of 60% 
or an NO, emission of 400 mg NO,/m® were achieved. The com- 
bustible part of the fly ash was determined to be less than 5% in 
the experiments. Optimisation in phase 1 is provided after 
complete combustion in the combustion/air performance. The ex- 
periments are being continued and evaluated. (orig.). 


13291 (CONF-8812124— K-K28) Application of the 
HERENOX process to coakfired bollers. Vier, F. (Henkel KGaA, 
Duesseldorf (Germany, F.R.)). Bergbau-Forschung G.m.b.H. 
Forschungsinstitut des Steinkohlenbergbauvereins, Essen (Ger- 
many, F.R.); Deutsche Vereinigung fuer Verbrennungsforschung 
e.V., Frankfurt am Main (Germany, F.R.); Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Projektleitung Biologie, Oekolo- 
gie, Energie; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.). 1988. (in German). From BMFT status sem- 
inar on combustion research and 6. DVV colloquium on combustion 
properties of coals; Essen (Germany, F.R.); 8-9 Dec 1988. In 
BMFT status seminar ‘Combustion research’. - 6. DVV colloquium 
‘Combustion properties of coals’. Order Number DE90740445. 
Available from NTIS (US Sales Only), PC A20/MF A01. 

The so-called "HERENOX process’ (Henkel process for reducing 
the NOx emission) tested in a large scale 180 tonne/hour gas 
boiler has been developed further and successfully used on more 
than 20 boiler plants. In 1985/86, the process was modified for ap- 
plication to a 120 tonne/hour boiler with hard coal firing. From the 
latest available results of operation, it seems certain that using the 
HERENOX process and complementary SNCR technique, NO, val- 
ues of 220/250 mg/Nm® can be reproduceably reached and by 
further optimisation measures it will be quite possible to comply 
with the required limit of 1200 mg/Nm’°. (orig./RB). 


13292 (CONF-8812124— M-M16) Development of coal dust 
combustion for small o . Becher, U. (Ruhrkohle Waerme 
GmbH, Essen (Germany, F.R.)). Bergbau-Forschung G.m.b.H. 
Forschungsinstitut des Steinkohlenbergbauvereins, Essen (Ger- 
many, F.R.); Deutsche Vereinigung fuer Verbrennungsforschung 
e.V., Frankfurt am Main (Germany, F.R.); Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Projektleitung Biologie, Oekolo- 
gie, Energie; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.). 1988. (in German). From BMFT status sem- 
inar on combustion research and 6. DVV colloquium on combustion 
properties of coals; Essen (Germany, F.R.); 8-9 Dec 1988. In 
BMFT status seminar ‘Combustion research’. - 6. DVV colloquium 
‘Combustion properties of coals’. Order Number DE90740445. 
Available from NTIS (US Sales Only), PC A20/MF A01. 

When testing the prototype of a compact coal mill for hard coal, 
new information was worked out on the machine characteristics 
and the control behaviour. Combustion experiments with fuels spe- 
cially produced in the experimental grinding plant and fuel additive 
mixtures ground very fine have shown that hard coal pulverized 
fuel firing can be operated with sufficiently low NO, emission and 
with lowered SO, emission. The results led to a simple plant 
design with direct firing. Dispensing with drying, storage and ex- 
pensive dosing, the burner is directly supplied with the product flow 
of the mill. (orig/RB). 


13293 (CONF-8812124— N-N21) NO, reduction in brown 
coal combustion. Hein, K. (Rheinisch-Westfaelisches Elektriz- 
itaetswerk AG, Essen (Germany, F.R.)); Ruesenberg, OD. 
Bergbau-Forschung G.m.b.H. Forschungsinstitut des Steinkohlen- 
bergbauvereins, Essen (Germany, F.R.); Deutsche Vereinigung 
fuer Verbrennungsforschung e.V., Frankfurt am Main (Germany, 
F.R.); Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Projektleitung Biologie, Oekologie, Energie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 1988. (in Ger- 
man). From BMFT status seminar on combustion research and 6. 
DVV colloquium on combustion properties of coals; Essen (Ger- 
many, F.R.); 8-9 Dec 1988. In BMFT status seminar ‘Combustion 
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research’. - 6. DVV colloquium ‘Combustion properties of coals’. 
Order Number DE90740445. Available from NTIS (US Sales Only), 
PC A20/MF A01. 

Complying with the Large Combustion Plant Ordinance of 1983 
in West Germany necessitated the back-fitting of many brown coal- 
fired power stations in the Rhine brown coalfield with measures to 
reduce NO, emission. The efforts, the results of which are reported 
here, were concentrated on reducing the excess air, air staging in 
the main combustion zone near the burners and in combustion 
space areas away from the flow, reducing the burner height, feed- 
back of flue gas and so-called vapour separation, i.e.: partial dust/ 
gas separation in the primary mixture before the burner. By the 
combination of several combustion technique measures, it is possi- 
ble to reduce the NO, emission to the target value of 200 mg/m?. 
(RB). 


13294 (CPS-40-11/14-1989E, pp. 10C19-10C30) Design 
considerations and selection of an emission control s 
operating at low temperatures tor a MSW combustion facility. 
Beachler, D.S. (Westinghouse Resource Energy Systems Division, 
Pittsburgh, PA (USA)); Greiner, G.P. Environment Canada, Ottawa, 
ON (Canada). Conservation and Protection; Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Air and Energy 
Engineering Research Lab. 1989. (CONF-890422-: International 
conference on municipal waste combustion, Hollywood, FL (USA), 
11-14 Apr 1989; MICROLOG-89-03664). In Proceedings [of the] 
international conference on municipal waste combustion. Volumes 
1 and 2. Available from PC Canadian Government Publishing 
Centre, Supply and Services Canada, Ottawa, ON, CAN K1A 0S9Q; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Oni., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

The design of acid gas and particulate emission control systems 
for municipal solid waste plants is being made more difficult by the 
increasingly stringent emission regulations, coupled with boiler sys- 
tems operating at low flue gas temperatures to increase station 
power efficiency (resulting in low inlet temperatures to the spray 
dryer). With very little empirical field data available, Westinghouse 
had to evaluate the design options of the York County (Pennsyiva- 
nia) Resource Recovery Facility carefully. The requirements, 
options, and theoretical and practical considerations of the facility 
are discussed and the selected system is described. The facility 
will have 3 separate combustiorvboiler trains, each rated at 448 
tor/d of municipal solid waste. Each train will have its own emis- 
sion control system to remove acid gases and particulate matter. 
Startup is projected for the summer of 1989. 1 fig., 1 tab. 


13295 (CPS—40-11/14-1989E, pp. 11B1-11B12) Stabilization 
of heavy metals in incinerator ash and potential re-use of the 
hardened material. Strauss, W. Environment Canada, Ottawa, ON 
(Canada). Conservation and Protection; Environmental Protection 
Agency, Research Triangle Park, NC (USA). Air and Energy Engi- 
neering Research Lab. 1989. (CONF-890422-: _ International 
conference on municipal waste combustion, Hollywood, FL (USA), 
11-14 Apr 1989; MICROLOG-89-03664). In Proceedings [of the] 
international conference on municipal waste combustion. Volumes 
1 and 2. Available from PC Canadian Government Publishing 
Centre, Supply and Services Canada, Ottawa, ON, CAN K1A 0S9Q; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

A waste-to-energy facility in Harrisburg, Pennsylvania has been 
operating since 1972 and supplies steam to a steel mill, the district 
heating system, and a generating station. A research program has 
been conducted in order to find ways of stabilizing the ash from 
the facility through a process formerly used for stabilizing heavy 
metals in electric arc furnace dust, which is very similar to fly ash 
produced in combusting municipal refuse. Several methods of 
creating a solid material from the ash through a melting and reso- 
lidification process are also being examined. In addition, the 
possibility of combining the above processes to be evaluated with 
several patented processes for the re-use of combined incinerator 
ashes (bottom ash and fly ash). The problem with such processes 
has been the potential leaching of heavy metals, and attempts will 
be made to produce a material that is both environmentally benign 





and useful. Preliminary results are presented from investigations 
quantifying the mobility of the heavy metals from the solidified ma- 
terials, and the potential use of such materials in paving, concrete, 
brickmaking. 17 refs., 1 fig., 3 tabs. 


13296 (CPS—40-11/14-1989E, pp. 5C31-5C50) Coordinated 
waste, ash, and emissions sampling at the commerce waste- 
to-energy facility. Gildart, M. (California Waste Management 
Board, Sacramento, (USA)); Pasek, R. Environment Canada, Ot- 
tawa, ON (Canada). Conservation and Protection; Environmental 
Protection Agency, Research Triangle Park, NC (USA). Air and 
Energy Engineering Research Lab. 1989. (CONF-890422-: Inter- 
national conference on municipal waste combustion, Hollywood, FL 
(USA), 11-14 Apr 1989; MICROLOG—-89-03664). In Proceedings [of 
the] international conference on municipal waste combustion. 
Volumes 1 and 2. Available from PC Canadian Government Pub- 
lishing Centre, Supply and Services Canada, Ottawa, ON, CAN 
K1A OS9; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

The Commerce waste-to-energy facility is a 350 ton/day com- 
mercial refuse incinerator which generates 11 MW of electricity. It 
is equipped with ammonia injection, a dry scrubber and a bag- 
house for emissions control. Extensive testing was performed on 2 
different waste streams (residential and commercial), ash, and 
emissions from the facility in July, 1988. Emissions testing was 
performed simultaneously by 2 different test teams. Preliminary 
findings show that residential wastes tended to be higher in certain 
heavy metals than the commercial wastes, but that the ash results 
were variable. Emissions of dioxins and furans, polycyclic aromatic 
hydrocarbons, and metals were similar to that measured in other 
similarly equipped facilities. 2 figs., 5 tabs. 


13297 (CPS—40-11/14-1989E, pp. 8C26-8C44) Reducing 
acid gas emissions from mass-burn waste-io-energy plants by 
direct lime injection. Ettehadieh, B. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA)); Lee, S.Y. Environment Canada, Ottawa, ON 
(Canada). Conservation and Protection; Environmental Protection 
Agency, Research Triangle Park, NC (USA). Air and Energy Engi- 
neering Research Lab. 1989. (CONF-890422-: International 
conference on municipal waste combustion, Hollywood, FL (USA), 
11-14 Apr 1989; MICROLOG-89-03664). In Proceedings [of the] 
international conference on municipal waste combustion. Volumes 
1 and 2. Available from PC Canadian Government Publishing 
Centre, Supply and Services Canada, Ottawa, ON, CAN K1A 0S9; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

With the introduction of new environmental protection legislation 
in the USA, federal and local air emission regulations continue to 
become more stringent, especially in the area of reducing acid gas 
emissions from power generating facilities. Currently, the most 
widely used methods for controlling acid gas emissions are low- 
temperature wet or dry gas scrubbers. Direction injection of alkali 
sorbents into the hot coal- or waste-fired furnaces has been the 
subject of intense investigations in the past. The direct injection of 
lime sorbents into hot waste-fired furnaces was studied in a mass- 
burn waste-to-energy plant which uses the Westinghouse 
O’Connor combustor technology to burn municipal solid waste. The 
test results reveal sulfur dioxide and HC! removal efficiencies that 
are promising. The emissions of other gaseous and trace metal 
pollutants were also measured during the test, and their concentra- 
tion levels did not change appreciably with sorbent addition. The fly 
ash carryover rate increased with hydrated lime addition. 6 refs., 5 
figs., 5 tabs. 


13298 (CPS—40-11/14-1989E, pp. 9C39-9C56) Joy/Niro SDA- 
FGC systems: North American and European operating 
experience. Donnelly, J.R. (Joy Technologies Inc., Monrovia, CA 
(USA)); Felsvang, K.S. Environment Canada, Ottawa, ON 
(Canada). Conservation and Protection; Environmental Protection 
Agency, Research Triangle Park, NC (USA). Air and Energy Engi- 
neering Research Lab. 1989. (CONF-890422-: International 
conference on municipal waste combustion, Hollywood, FL (USA), 
11-14 Apr 1989; MICROLOG-89-03664). In Proceedings [of the] 
international conference on municipal waste combustion. Volumes 
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1 and 2. Available from PC Canadian Government Publishing 
Centre, Supply and Services Canada, Ottawa, ON, CAN K1A 0S9; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

Incineration of municipal solid waste as a method of reducing 
disposal volume requirements and recovery of energy has been 
practiced extensively for many years in Europe, and more recently 
in North America. Concerns over potential air pollution have re- 
sulted in the promulgation of emissions standards for wide range of 
pollutants and the application of spray dryer absorption (SDA) flue 
gas cleaning systems to control incinerator emissions. In Europe, 
many SDA absorption applications have been retrofitted on existing 
incinerators equipped with electrostatic precipitators (ESP) for dust 
collection. Emissions standards have required stringent control of 
acid gases, particulate matter, and trace metals. SDA systems 
have demonstrated the ability to achieve required levels of control 
with either an ESP or a fabric filter dust collector. In comparison, 
only a relatively few incinerators equipped with SDA flue gas 
cleaning systems have started up in North America. Data collected 
during initial testing of these systems are being used as a basis for 
setting emission requirements for plants currently in the permitting 
process. Little data is currently available on the performance of 
SDA systems which incorporate ESPs as dust collectors. This pa- 
per presents a comparison of emission requirements for JOY/Niro 
SDA systems in operation or construction in Europe and North 
America. Design and performance test data for European SDA 
systems equipped with either ESPs or fabric filters are given. Op- 
erating data are presented for new North American units equipped 
with ESPs. 7 refs., 4 figs., 6 tabs. 


13299 (CRIE-U-88051) Prediction model for vertical forced 
plume diffusion. Mizutori, Masafumi; Katano, Naoaki; Nakashiki, 
Norikazu. Central Research Inst. of Electric Power Industry, Abiko, 
Chiba (Japan). Dec 1988. 84p. (in Japanese). Order Number 
DE90710720. Available from NTIS (US Sales Only), PC AO05/MF 
A01. 

it is very important in the environmental assessment for some 
seaside plants to predict and estimate the impact of the effluents 
released from these plants to the marine environment. The subject 
of this study is the diffusion of buoyant effluents discharged upward 
at a high velocity near the offshore sea bottom. The behavior of 
such effluents assumes the form of vertical forced plume and they 
are affected by ambient currents and density stratification in envi- 
ronment and perform three dimensionally. This report proposed two 
prediction models for the diffusion of vertical forced plume: One is 
the model constructed by some empirical formula and another is 
the numerical simulation model to predict detailed distribution of 
the dilution. It was verified as the results that this model can repro- 
duce and apply accurately the diffusion characteristics of vertical 
forced plume under many ambient environmental conditions. 24 
refs., 76 figs., 2 tabs. 


13300 (DOE/FE-0150) Advanced Flue Gas Desulturization 
(AFGD) demonstration project: A project proposed by Pure 
Air, a joint venture company: Comprehensive report to 
Congress Clean Coal Technology Program. USDOE Assistant 
Secretary for Fossil Energy, Washington, DC (USA). Nov 1989. 
34p. Sponsored by U.S. DOE Fossil Energy. Order Number 
DE90004460. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


In December 1987, Public Law No. 100-202, as amended by 
Public Law No. 100-446, provided $575 million to conduct cost- 
shared Innovative Clean Coal Technology (ICCT) projects to 
demonstrate emerging clean coal technologies that are capable of 
retrofitting or repowering existing facilities. One of the 16 projects 
selected for funding is a project proposed by Pure Air for the 
demonstration of an Advanced Flue Gas Desulfurization (AFGD) 
process. This project will utilize an innovative wet limestone flue 
gas desulfurization (FGD) technology to achieve a high level of 
SO. removal (90 to 95 percent capability) on high sulfur US coals 
at low capital and operating costs. Several important features will 
be demonstrated in this project including the use of multiple boilers 
connected to a single, large 528 MWe, single loop, in situ oxidation 
absorber module that will produce high quality gypsum from a 
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range of high sulfur coals. In addition, a Wastewater Evaporation 
system (WES) is included to minimize water disposal problems in- 
herent with many high chloride content US coals. Another feature 
of this project is the purchase and direct injection of powdered 
limestone in lieu of limestone milling operations. 4 figs., 1 tab. 


13301 (EPRI-CS-5161-Vol.3) Fabric filters for the electric 
utility industry: Volume 3: Guidelines for fabrics and bags. Fe- 
lix, L.G. (Southern Research Inst., Birmingham, AL (USA)); 
Cushing, K.M.; Grubb, W.T.; Giovanni, D.V. Electric Power Re- 
search Inst., Palo Alto, CA (USA); Southern Research Inst., 
Birmingham, AL (USA); Grubb Filtration Testing Services, Inc., Del- 
ran, NJ (USA); Electric Power Technologies, Inc., Berkeley, CA 
(USA). ¢ 1988. 121p. Sponsored by Electric Power Research Insti- 
tute. Available from Research Reports Center, Box 50490, Palo 
Alto, CA 94303. 

Volume 3, Guidelines for Fabrics and Bags, provides a compre- 
hensive guide for the procurement of fiberglass filter bags for utility 
baghouses. Utility baghouse operators must have a knowledge of 
fabric and bag construction to specify and obtain fiberglass filter 
bags that will provide food service in their baghouses. This volume 
describes the type of glass used in fabric fitter bags, the properties 
of glass that enable a bag made from fiberglass fabric to withstand 
baghouse operating conditions, and the manufacturing of fiberglass 
filaments, strands and yarns. The types of weaves most commonly 
used are included in a discussion of the production of fiberglass fil- 
ter fabric, and the types of finishes used on bag fabrics to lubricate 
and protect the glass at high temperatures are described. In addi- 
tion, this volume contains an explanation of proper filter bag 
construction procedures including lay-up and cutting, stitching, 
seaming, cuffing, ringing, fabricating caps, inspecting, and packag- 
ing. A list of bag manufacturers and a cross-reference of model 
and style numbers of these manufacturers is provided. Guidance is 
provided for the preparation of specifications and quality control 
procedures for the acquisition of filter bags, along with a discussion 
of the test methods used to assure that the procurement specifica- 
tions have been met. The steps involved in the installation of filter 
bags are explained. These steps include the inspection of bags 
when received; storage of bags; preparation, precautions, and pro- 
cedures for hanging bags; attachment to thimbles at the tubesheet; 
attachment to bag suspension systems; tensioning; inspection; and 
retensioning. Finally, the advantages and disadvantages of syn- 
thetic fabric alternatives to glass are reviewed. At the end of this 
publication, an Appendix provides an example of a utility bag spec- 
ification to aid in bag procurement. 


13302 (EPRI-GS-6622) Laboratory characterization of ad- 
vanced SO, control by-products: Dry sodium and calcium 
in-duct injection wastes: Final report. Achord, R.D. (Radian 
Corp., Austin, TX (USA)); Eklund, A.G.; Owens, J.B. Electric Power 
Research Inst., Palo Alto, CA (USA); ICF Technology, Inc., Rich- 
land, WA (USA); Radian Corp., Austin, TX (USA). c Dec 1989. 
234p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 

The purpose of the project is to collect and evaluate information 
about solid wastes from five advanced SO, control processes. 
Wastes were collected from operating systems and subjected to the 
extensive series of chemical, physical, engineering, and leaching 
tests. Relationships of chemical composition, leachate composition, 
physical properties, and engineering properties to solid waste man- 
agement considerations are summarized. This report is the third of 
five waste characterization reports to be prepared under this 
project. This series of reports documents characteristics and dis- 
posal requirements for solid wastes from spray drying, furnace 
sorbent injection, and advanced physical coal-cleaning systems. 
Characteristics that are related to handling, transfer, storage, dis- 
posal, and utilization of waste products from dry sodium and 
calcium injection flue gas desulfurization systems are presented 
and discussed in this report. 14 refs., 37 figs., 20 tabs. 


13303 (OH/RD-88-138-K) Ash conditioning for improved 
ESP [electrostatic precipitator] pertormance. Mozes, M.S.; Mon- 
gal, R.; Thampi, R.; Tubman, D. Ontario Hydro Research Div., 
Toronto, ON (Canada). 11 Nov 1988. 33p. (MICROLOG-89- 
04856). Available from PC Ontario Hydro Research Division, 
Records Clerk, Bldg. KR 107, 800 Kipling Ave., Etobicoke, ON, 
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CAN M8Z 5S4; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $10.00 CAN; MF $10 CAN. 

Ontario Hydro's coal fired stations are equipped with electrostatic 
precipitators (ESP) for collecting ashes from flue gases. Condition- 
ing of high resistivity ashes to improve performance of the ESP 
has been conducted at Ontario Hydro’s 640 MJ/h combustion re- 
search facility. The studies were carried out while burning a 0.3% 
sulphur western Canadian coal from the Luscar Mine of Alberta 
and a 1.4% sulphur US - western Canadian coal blend with lime- 
stone injection. The Luscar coal burned well with a stable flame, 
but ash resistivities measured in situ at 140°C were high, ranging 
between 2.7x10'° to 1.4x10'' ohm.cm resulting in a poor perfor- 
mance of the pilot scale ESP of 79%. Conditioning of the ash with 
the injection of 50 ppm SO; reduced ash resistivity by 0.7 to 1 or- 
der of magnitude and improved ESP collection efficiency by about 
6%. Sorbent injection while burning a western Canadian - US coal 
blend resulted in 47% SOz capture and total SO. emission was re- 
duced from 0.96 to 0.51 g SO2/MJ. The process produced a high 
resistivity waste of 2.8x10'' ohm.cm. Both SO, injection and 
humidification were investigated for conditioning this waste. Humid- 
ification appears to be more efficient in reducing resistivities and 
improving ESP performance than SO, conditioning: humidification 
reduces ash resistivity by up to 3 orders of magnitude from 10" to 
10° ohm.cm and increases collection efficiency from 89% to 96%. 
SO3 conditioning reduces ash resistivity from 101’ ohm.cm by up 
to 3 orders of magnitude, resulting in 6% ESP efficiency improve- 
ment. 7 refs., 10 figs., 7 tabs. 


2005 Environmental Aspects 
Refer also to citation(s) 13684, 14890 


2006 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 13669, 13671 


13304 (EPRI-GS-6646) Strategic assessment of storage 
plants, economic studies: Benefits under a regulated versus 
ulated utility: Final report. Bos, P.B. (Polydyne, Inc., San 
Mateo, CA (USA)); Borja, D.B. Electric Power Research Inst., Palo 
Alto, CA (USA); Polydyne, Inc., San Mateo, CA (USA). ¢ Jan 1990. 
157p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 
The objectives of the study were to assess the strategic benefits 
of storage plants and their impact on utility bottom-line performance 
under a deregulated business environment. A detailed methodology 
has been developed to quantify these benefits explicitly by con- 
ducting a differential comparison of comparable systems, with and 
without storage, under regulation and deregulation scenarios, and 
subject to the constraint that these systems have the same loss-of- 
load criteria. The experience in other deregulated industries was 
reviewed and used as a guideline to indicate the trends in market 
valuation before and after deregulation. The results indicate that 
the financial market valuation of a combination base load-storage 
utility system will result in a significantly higher relative market 
value as compared to conventional systems using oil- and/or gas- 
fired intermediate and peaking plants. 33 refs., 19 figs., 20 tabs. 


13305 (PB-89-232748/XAB) Electric power wheeling and 
dealing: Technological considerations for increasing competi- 
tion. Office of Technology Assessment (U.S. Congress), 
Washington, DC (USA). May 1989. 272p. (OTA-E-409). Available 
from NTIS, PC A12/MF A01. 

Also available from Supt. of Docs.; Library of Congress catalog 
card No. 89-600706. 

This assessment analyzes how the Nation's power systems 
could accommodate various proposals for competition intended to 
make the electric-power industry more responsive to market forces. 
Operation of an electric-power system is extremely complex, and 
increased competition could have serious effects on cost and relia- 
bility if not implemented carefully. The assessment identifies the 
technical requirements that must be met to keep the system work- 
ing well as the level of competition increases, and determines how 
competitive enterprises could meet these requirements. 
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Refer also to citation(s) 13491, 13628, 13634 


13306 (AD-A-213333/8/XAB) Multi-moduler nuclear reactor 
plant simulation and control. Master’s thesis. Waltrip, M.K. 
Massachusetts Inst. of Tech., Cambridge, MA (USA). Dept. of Nu- 
clear Engineering. May 1989. 180p. Available from NTIS, PC 
AOS/MF A01. 

A new generation of nuclear power plants now being considered 
will likely incorporate a multi-modular design strategy, in which sep- 
arate nuclear-steam supply modules provide steam to an aggregate 
turbine-generator. Smaller reactor cores in each module allow for 
the implementation of advanced safety features with relative ease 
and economy. Use of one relatively large turbine-generator set 
should help the multi-modular nuclear power plant to capture 
economies of scale by sharing the balance of plant components 
between several-steam supply modules. Operating nuclear steam 
supplies in parallel while supplying the common turbine through a 
shared steam header requires load sharing between modules. 
Control principles for operation of a multi-modular array of liquid- 
metal-cooled reactors (LMRs) under a variable power demand are 
discussed, and one proposed principle is analyzed and evaluated. 
The proposed control system requires that both steam flow and 
steam pressure be specified to each module in the form of a de- 
mand signal. The module controller responds to the demand signal 
by referring to a control program which estimates the equilibrium 
values of plant temperatures and flows necessary to meet the de- 
manded steam flow and pressure. A nonlinear constraint-based 
temperature controller monitors operating conditions in the reactor 
and, using estimates of reactivity and delayed neutron precursor 
activity, takes appropriate supervisory action as necessary during 
transients. The supervisory check of control actions is performed as 
part of a fault-tolerant approach to reactor control designed to au- 
tomatically avoid overshoot of plant power and temperature limits. 


13307 (NUREG—0020-Vol.13-No.10) Licensed operating re- 
actors: Status summary report, data as of September 30, 
1989: Volume 13, No. 10. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Information Resources Management. 
Dec 1989. 504p. Sponsored by Nuclear Regulatory Commission. 
Available from NTIS, PC A22/MF A01 - GPO; OSTI; INIS. 

THE OPERATING UNITS STATUS REPORT — LICENSED OP- 
ERATING REACTORS provides data on the operation of nuclear 
units as timely and accurately as possible. This information is col- 
lected by the Office of Information Resources Management from 
the Headquarters staff of NRC's Office of Enforcement (OE), from 
NRC’s Regional Offices, and from utilities. The three sections of 
the report are: monthly highlights and statistics for commercial 
operating units, and errata from previously reported data; a compi- 
lation of detailed information on each unit, provided by NRC’s 
Regional Offices, OE Headquarters and the utilities; and an appen- 
dix for miscellaneous information such as spent fuel storage 
capability, reactor-years of experience and non-power reactors in 
the US. It is hoped the report is helpful to all agencies and individ- 
uals interested in maintaining an awareness of the US energy 
situation as a whole. 


13308 An improved combustion model for nuclear reactor 
safety study. Geller, A.S. (Sandia National Labs., Albuquerque, 
NM (USA)); Wong, C.C. pp. 45 of Nuclear chemistry and technol- 
ogy. Third Chemical Congress of North America. American 
Chemical Society, Washington, DC (US) (1988). (CONF-8806143—: 
Nuclear reactor severe accident chemistry symposium, Toronto 
(Canada), 5-10 Jun 1988). 

Since the accident at Three Mile Island, there has been a great 
deal of interest regarding the problem of hydrogen production and 
combustion in light water reactors. Most combustion models used 
in nuclear reactor safety analyses for predicting the containment 
response with respect to hydrogen combustion during a severe ac- 
cident are homogeneous burning models which assume reaction 
takes place uniformly within a burning compartment (computational 
cell). Hence, gases which convect out of the burning compartment 
are a mixture of burnt and unburnt gases. This scheme will prema- 
turely dilute compartments downstream from the flame, or worse 
yet, possibly predict inerting of this compartment and extinction of 


the propagating flame. A new one-dimensional combustion model 
which will track the flame front within the burning compartment and 
also distinguish between the burnt and unburnt regions, has been 
developed. The motion of the flame front is calculated using a 
flame speed correlation developed at Sandia. Only the unburnt 
gases will be convected out of the burning into the 
neighboring compartments downstream of the flame front. This 
resolves the problem of premature dilution of downstream compart- 
ments and predicts pressure and temperature responses more 
accurately when the new model is used to analyze premixed- 
hydrogen combustion experiments. 


13309 Nuclear power in heavy oll extraction and upgrading. 
Carvajal-Osorio, H. (Instituto Venezolano de Investigaciones Cien- 
tificas, Caracas (Venezuela)). International Atomic Energy Agency 
Bulletin (IAEA), 31(3): 50-55 (1989). 

The use of heat for stimulating oil production has become a 
widely accepted method for heavy oil recovery. Although mainly 
used in secondary and tertiary recovery processes, oil production 
stimulated by heat has also been employed in primary recovery in 
oil fields that do not respond to conventional methods. The use of 
nuclear reactors as the heat source has been often studied but 
never applied despite conclusions that indicated the economic 
attractiveness, at the time of the study, of the nuclear option. Nev- 
ertheless, it is in general believed that most of these negative 
factors concerning the use of nuclear power will progressively fade 
away as the limited reserves of conventional oil are depleted. Rec- 
ognizing the energy intensive nature of heavy oil recovery and the 
subsequent upgrading processes, nuclear power stands out due to 
its characteristics as an ideal candidate to play an important role. 


2101 Power Reactors, Nonbreeding, Light-Water 
Moderated, Bolling Water Cooled 


Refer also to citation(s) 12653, 12668, 12700, 13370, 13371, 
13375, 13376, 13378, 13399, 13415, 13416, 13417, 13422, 13423, 
13427, 13433, 13434, 13435, 13436, 13440, 13443, 13445, 13449, 
13473, 13484, 14535 


13310 (BMI/ONWIV/C-290, pp. 5, Paper B1) Packaging/ 
handling/disposal concepts: Introduction. Cioss, K.D. (Kern- 
forschungszentrum Karlsruhe (KfK) (Germany, F.R.)). Battelle 
Memorial Inst., Columbus, OH (USA). Office of Nuclear Waste 
Isolation. 1988. (CONF-880377—: Joint United States/Federal Re- 
public of Germany technical exchange conference on nuclear 
package, Albuquerque, NM (USA), 8-11 Mar 1988). In Proceedings 
of the Joint United States/Federal Republic of Germany Technical 
Exchange Conferences on Nuclear Waste. Order Number 
DE89000062. Available from OSTI. 

The FRG reference waste management route for LWR’s is repro- 
cessing. The following waste categories arise from reprocessing: 
vitrified high level waste in canisters with an outer diameter of 0.43 
m and a length of 1.34 m; cemented heat-producing medium level 
waste in 400 1 drums; and non-heat-producing medium and low 
level waste in containers. A conceptual design of a repository for 
reprocessing waste has been produced. The heat producing waste 
will be emplaced in 300 m deep boreholes, the non-heat-producing 
waste in vaults or drifts. The technology for the disposal of this 
kind of wastes in boreholes has been developed in the FRG and 
will be demonstrated within the next two years. In addition to repro- 
cessing, spent fuel disposal is being developed to technical 
maturity for those fuel elements for which reprocessing is either 
technically not feasible or economically not justifiable. The refer- 
ence concept for spent LWR fuel disposal is the emplacement of 
shelf shielded casks on the floors of disposal drifts. 


13311 (BMI//ONWV/C—290, pp. 12, Paper E2) Status of 
Entsorgung in the Federal Republic of Germany. Closs, K.D. 
(Kernforschungszentrum Karlsruhe, (Germany, F.R.)); Papp, R. 
Battelle Memorial inst., Columbus, OH (USA). Office of Nu- 
clear Waste Isolation. 1988. (CONF-880377-: Joint United 
States/Federal Republic of Germany technical ex confer- 
ence on nuclear package, Albuquerque, NM (USA), 8-11 Mar 
1988). In Proceedings of the Joint United States/Federal Republic 
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of Germany Technical Exchange Conferences on Nuclear Waste. 
Order Number DE89000062. Available from OSTI. 

Reprocessing is the reference Entsorgung strategy in the Fed- 
eral Republic of Germany, supplemented by direct disposal of 
special spent fuel elements. Progress has been made during re- 
cent years in the realization of the individual Entsorgung facilities, 
but also some delays are to be found in certain areas. Neverthe- 
less, the Federal Government is convinced that its strategy can be 
realized in due time. 


13312 (BNL-NUREG-43656) The effects of local control 
station design variation on plant risk. O’Hara, J. (Brookhaven 
National Lab., Upton, NY (USA)); Ruger, C.; Higgins, J.; Luckas, 
W.; Crouch, D. Brookhaven National Lab., Upton, NY (USA). 
[1989]. 12p. Sponsored by Nuclear Regulatory Commission. DOE 
Contract AC02-76CH00016. (CONF-8910222-15: 17. water reactor 
safety information meeting, Rockville, MD (USA), 23-25 Oct 1989). 
Order Number DE90005562. Available from NTIS, PC AO3/MF A01 
- OSTI; GPO Dep. 

A human factors analysis was performed to assess how selected 
modifications to local control stations (LCSs) in nuclear power 
plants affect both human performance and plant risk. Modifications 
in the design of individual control panels and changes in functional 
centralization were considered. The analysis methodology was ac- 
complished in four stages. First, a list of LCS human engineering 
design deficiencies was developed using data collected from a va- 
riety of sources including visits to nuclear power plants. From 
these data, a set of potential upgrades were defined to correct the 
deficiencies. Second, the effects of the upgrades on human error 
probabilities (HEPs) were determined using a computer-based 
methodology for soliciting expert judgement. Third, the HEPs were 
propagated through a plant probabilistic risk assessment (PRA), 
and new core melt frequencies were established. A preliminary, 
scoping value-impact assessment was performed to evaluate the 
regulatory need for further review of possible action to improve the 
human factors engineering aspects of local control stations. The re- 
sults indicated that implementation of both types of upgrades 
would improve human performance and lower risk, but that only 
the panel design improvements would be cost beneficial. 5 refs., 4 
figs., 3 tabs. 


13313 (DOE/SF/16565—1) Technology programs in support 
of advanced light water reactor plants: Construction: Final re- 
port, Deliverable 2.1.2.1: Past and present successes and 
problems in construction. Eichen, E.P. Stone and Webster Engi- 
neering Corp., Boston, MA (USA). Dec 1987. 155p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract ACO3-86SF16565. Order 
Number DE90004526. Available from NTIS, PC AO8/MF A01; 
OSTI; INIS; GPO Dep. 

Stone & Webster Engineering Corporation (SWEC) is conducting 
several independent, yet interrelated, studies of light water reactor 
plants to improve constructibility and quality, to reduce costs and 
schedule durations, and to simplify design. This document dis- 
cusses successes and problems in construction. 49 refs., 16 figs., 
8 tabs. 


13314 (DOE/SF/16565—2) Technology programs in support 
of advanced light water reactor plants: Construction: Final re- 
port, Deliverable 2.1.2.2: Nuclear power plant cost and 
schedule drivers. Eichen, E.P. Stone and Webster Engineering 
Corp., Boston, MA (USA). Dec 1987. 166p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC03-86SF16565. Order 
Number DE90004527. Available from NTIS, PC AO8/MF A01; 
OSTI; INIS; GPO Dep. 

Stone & Webster Engineering Corporation (SWEC) is conducting 
several independent, yet interrelated, studies of light water reactor 
plants to improve constructibility and to simplify design. The objec- 
tives of the nuclear power plant construction task are to investigate 
areas related to quality, cost, and schedule. From these investiga- 
tions, SWEC will develop recommendations to improve plant 
constructibility and quality, and to reduce and stabilize costs and 
schedules. 34 refs., 29 figs., 12 tabs. 


13315 


(DOE/SF/16565-3) Technology programs in support 
of advanced light water reactor plants: Construction: Final re- 
port, Deliverable: 2.1.2.3: Design requirements/guidelines to 
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facilitate constructibility. Eichen, E.P. Stone and Webster Engi- 
neering Corp., Boston, MA (USA). Jan 1989. 201p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC03-86SF16565. Order 
Number DE90004528. Available from NTIS, PC A10/MF A01; 
OSTI; INIS; GPO Dep. 

Under Contract No. AC03-86SF16565, Stone & Webster Engi- 
neering Corporation (SWEC) is conducting several independent, 
yet interrelated, studies of light water reactor plants to improve 
constructibility and quality, to reduce costs and schedule durations, 
and to simplify design. This document discusses design require- 
ments. 36 refs., 57 figs., 56 tabs. 


13316 (DOE/SF/16565—4) Technology programs in support 
of advanced light water reactor plants: Construction: Final re- 
port, Deliverable 2.1.2.4: Prefabrication and modularization 
approach and im tation. Eichen, E.P. Stone and Webster 
Engineering Corp., Boston, MA (USA). Apr 1989. 223p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract AC03-86SF16565. 
Order Number DE90004529. Available from NTIS, PC A10/MF 
A01; OSTI; INIS. 

Stone & Webster Engineering Corporation (SWEC) is conducting 
several independent, yet interrelated, studies of light water reactor 
plants to improve constructibility and quality, to reduce costs and 
schedule durations, and to simplify design. This document dis- 
cusses prefabrication and modularization approaches. 61 refs., 93 
figs., 2 tabs. 


13317 (DOE/SF/16565-—5) Technology programs in support 
of advanced light water reactor plants: Construction: Final re- 
port, Deliverable 2.1.2.5: Construction methods materials and 
tools. Eichen, E.P. Stone and Webster Engineering Corp., Boston, 
MA (USA). Dec 1988. 169p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC03-86SF16565. Order Number 
DE90004530. Available from NTIS, PC A08/MF A01; OSTI; INIS; 
GPO Dep. 

Stone & Webster Engineering Corporation (SWEC) is conducting 
several independent, yet interrelated, studies of light water reactor 
plants to improve constructibility and quality, to reduce costs and 
schedule durations, and to simplify design. This document dis- 
cusses construction methods, materials, and tools. 51 refs., 33 
figs. 


13318 (DOE/SF/16565-—6) Technology programs in support 
of advanced light water reactor plants: Construction: Final 
report, Deliverable 2.1.2.6: Construction management ap- 
proaches. Eichen, E.P. Stone and Webster Engineering Corp., 
Boston, MA (USA). Oct 1989. 49p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract AC03-86SF16565. Order Number 
DE90004531. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Stone & Webster Engineering Corporation (SWEC) is conducting 
several independent, yet interrelated, studies of light water reactor 
plants to improve constructibility and quality, to reduce costs and 
schedule duration, and to simplify design. This document discusses 
construction approaches. 77 refs., 5 figs., 6 tabs. 


13319 (DOE/SF/16565-7) Technology programs in support 
of advanced light water reactor plants: Construction: Final re- 
port, Deliverable 2.1.2.7: Cost and schedule monitoring and 
control methods. Eichen, E.P. Stone and Webster Engineering 
Corp., Boston, MA (USA). Aug 1989. 99p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC03-86SF16565. Order Number 
DE90004532. Available from NTIS, PC AO5/MF A01; OSTI; INIS. 
Stone & Webster Engineering Corporation (SWEC) is conducting 
several independent, yet interrelated, studies of advanced light wa- 
ter reactor (ALWR) piants to improve constructibility and simplify 
design, resulting in reduced costs and shorter project durations. 
This document discuses costs and schedules. 17 figs., 32 tabs. 


13320 (EPRI-NP—6406) Guldelines for the technical evalua- 
tion of replacement items in nuclear power plants (NCIG-11): 
Final report. Craig, W.E. (Cygna Energy Services, Marietta, GA 
(USA)); Fakhar, A.A.; Shulman, M.N. Electric Power Research 
Inst., Palo Alto, CA (USA); Cygna Energy Services, Marietta, GA 
(USA). ¢ Dec 1989. 112p. Sponsored by Electric Power Research 
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Institute. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

This document presents guidelines and supporting information 
for the technical evaluation of replacement items in nuclear power 
plants. These guidelines contain six major sections which provide 
the practical knowledge and a programmatic approach to deter- 
mine the technical and quality requirements necessary to generate 
purchase documents to procure the proper replacement items. The 
technical evaluation methodology includes the following steps. (1) 
Identification of the need for a technical evaluation. (2) Component/ 
part functional classification procedures. (3) Performance of a 
Failure Modes and Effects Analysis. (4) Selection of Critical Char- 
acteristics for Design Determination. (5) Performance of a 
“Like-For-Like” or “Alternate” item Evaluation. (6) Preparation of the 
Technical and Quality Requirements Specification. Work on this 
document was initiated in response to the increased emphasis by 
the utilities owning nuclear power plants and nuclear industry on 
procurement of replacement items for use in safety related applica- 
tions at nuclear power plants. 20 refs., 9 figs., 14 tabs. 


13321 (EUR-3005) The retention of radioactive noble 
gases in nuclear power stations by means of activated char- 
coal delay systems: A status report: Final report. Schroeder, 
H. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen (Ger- 
many, F.R.). Projektgruppe Biblis). Commission of the European 
Communities, Luxembourg (Luxembourg). Directorate General 
Telecommunications, information Industries and _ Innovation; 
Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen (Germany, 
F.R.). Projektgruppe Biblis. c Jul 1983. 77p. Sponsored by Com- 
mission of the European Communities. Contract 1190-81-12 L/V. 
Available from NTIS (US Sales Only), PC AO5/MF A01; Office for 
Official Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg. 

Nuclear power stations have been in operation in various parts 
of the world for over two decades. In mid-1981 there were 118 
pressurized water reactors, 64 boiling water reactors and 87 other 
(gas-cooled reactors, reactors with various other coolants etc.) in 
operation. Total installed capacity was then 153 800 MW(e) and an 
additional 336 reactors under construction or planned. Nuclear 
power stations in operation emit small quantities of radioactive sub- 
stances. These substances are released in both gaseous effluents 
(gaseous discharge pathway) and in liquid effluent (liquid discharge 
pathway). The liquid discharge pathway is not considered in the 
present report. 49 refs., 28 figs., 10 tabs. 


13322 (NUREG-0975-Vol.7, pp. 302-318) The impact of 
light-water reactor decontaminations on solidification, waste 
disposal, and associated occupational exposure. Kempf, C.R. 
(Brookhaven National Lab., Upton, NY (USA)); Soo, P.; Milian, L. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Engineering. May 1989. In Compilation of contract research for the 
Materials Engineering Branch, Division of Engineers. Annual report 
for FY 1988. Order Number DE89011888. Available from NTIS, 
PC A16/MF A01 - I. 

During operation of light water reactors, corrosion of metallic 
components in the primary system occurs. Corrosion products are 
circulated through the system by the coolant, and some become 
radioactive as a result of neutron activation in the core. After years 
of operation, deposition of the corrosion products within the pri- 
mary system leads to a steady increase in radiation leveis. This, in 
turn, causes increasing difficulty during routine maintenance of the 
plant because of worker exposure to radiation. One task was cre- 
ated to determine chemical and physical conditions which could 
lead to thermal excursion, gas generation, and/or general degrada- 
tion of waste ion-exchange resins used for clean-up at nuclear 
power plants. This work will provide information to allow determina- 
tion of whether such events could happen in the future, either 
during storage or processing at the plant, during transportation not 
at the final disposal site. Another task was initiated to evaluate the 
compatibility of a range of container materials with a simulated de- 
contamination resin waste. It was found the corrosion of carbon 
steel and austenitic stainiess steel in mixed bed resins is enhanced 
by gamma irradiation. However, cracking in high density polyethy- 
lene is essentially eliminated. 


13323 (NUREG/CR-3668) MINET [momentum integral 
network] code documentation. Van Tuyle, G.J. (Brookhaven Na- 
tional Lab., Upton, NY (USA)); Nepsee, T.C.; Guppy, J.G. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Regula- 
tory Applications; Brookhaven National Lab., Upton, NY (USA). 
Dec 1989. 314p. Sponsored by Nuclear Regulatory Commission. 
DOE Contract AC02-76CH00016. (BNL-NUREG-51742). Available 
from NTIS, PC A14/MF A01 - GPO; OSTI; INIS. 

The MINET computer code, developed for the transient analysis 
of fluid flow and heat transfer, is documented in this four-part 
reference. In Part 1, the MINET models, which are based on a mo- 
mentum integral network method, are described. The various 
aspects of utilizing the MINET code are discussed in Part 2, The 
User's Manual. The third part is a code description, detailing the 
basic code structure and the various subroutines and functions that 
make up MINET. In Part 4, example input decks, as well as recent 
validation studies and applications of MINET are summarized. 32 
refs., 36 figs., 47 tabs. 


13324 (NUREG/CR-4469-Vol.8) Nondestructive examine- 
tion (NDE) reliability for inservice inspection of light water 
reactors: Semi-annual report, October 1987—March 1988: Vo- 
ume 8. Doctor, S.R. (Pacific Northwest Lab., Richland, WA (USA)); 
Deffenbaugh, J.D.; Good, M.S.; Green, E.R.; Heasler, P.G.; Simo- 
nen, F.A.; Spanner, J.C.; Taylor, 1T.T. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering; Pacific 
Northwest Lab., Richland, WA (USA). Oct 1989. 62p. Sponsored 
by Nuclear Regulatory Commission. DOE Contract ACO06é- 
76RL01830. (PNL-5711-Vol.8). Available from NTIS, PC A04/MF 
A01 - GPO; OSTI; INIS. 

The Evaluation and Improvement of NDE Reliability for inservice 
Inspection of Light Water Reactors (NDE Reliability) Program at 
the Pacific Northwest Laboratory was established by the Nuclear 
Regulatory Commission to determine the reliability of current inser- 
vice inspection (ISI) techniques and to develop recommendations 
that will ensure a suitably high inspection reliability. The objectives 
of this program include determining the reliability of ISI performed 
on the primary systems of commercial light-water reactors (LWRs); 
using probabilistic fracture mechanics analysis to determine the im- 
pact of NDE unreliability on system safety; and evaluating reliability 
improvement that can be achieved with improved and advanced 
technology. A final objective is to formulate recommended revisions 
to ASME Code and Regulatory requirements based on material 
properties, service conditions, and NDE capabilities and uncertain- 
ties. The program scope is limited to ISI of the primary systems 
including the piping, vessel, and other inspected components. This 
is a progress report covering the programmatic work from October 
1987 through March 1988. 21 refs., 28 figs., 2 tabs. 


13325 (NUREG/CR-5307) Closeout of IE bulletin 80-02: In- 
adequate quality assurance for nuclear supplied equipment: 
Final report. Foley, W.J. (Parameter, Inc., Elim Grove, WI (USA)); 
Dean, R.S.; Hennick, A. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Operational Assessment; Parameter, 
Inc., Elim Grove, WI (USA). Dec 1989. 15p. Sponsored by Nuclear 
Regulatory Commission. (PARAMETER/IE-198). Available from 
NTIS, PC A03/MF A01 - GPO; OSTI; INIS. 

Documentation is provided in this report for the closeout of IE 
Bulletin 80-02. The subject is inadequate quality assurance for nu- 
clear equipment supplied by the Marvin Engineering Company. The 
equipment of concern is supplied either directly or through other 
suppliers for use in General Electric boiling water reactors (BWRs). 
Closeout is based on the implementation and verification of three 
(3) required actions. Evaluation of utility responses and NRC/ 
Region inspection reports indicates that the bulletin is closed for all 
of the 38 BWR facilities to which it was issued for action. It is con- 
cluded that the safety concerns reflected in the IE Bulletin 80-02 
were adequately resolved by the actions taken by licensees and 
verified by NRC inspectors. 1 tab. 


13326 (NUREG/CR-5421) LAPUR user’s guide. Otaduy, P.J. 
(Oak Ridge National Lab., TN (USA)); March-Leuba, J. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Systems 
Technology; Oak Ridge National Lab., TN (USA). Jan 1990. 7ip. 
Sponsored by Nuclear Regulatory Commission. DOE Contract 
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AC05-840R21400. (ORNL/TM-11285). Available from NTIS, PC 
A04/MF A01 - GPO; OSTI; INIS. 

LAPUR, a computer program in FORTRAN-IV, is a mathematical 
description of the core of a boiling water reactor. Its two linked 
modules, LAPURX and LAPURW, respectively, solve the steady 
state governing equations for the coolant and fuel and the dynamic 
equations for the coolant, fuel, and neutron field in the frequency 
domain. General implementation descriptions are followed by a de- 
tailed description of input and output parameters of LAPURX and 
LAPURW. Sample inputs are included and stability benchmarks 
are noted. 12 refs., 2 figs., 2 tabs. 


13327 (NUREG/CR-5486) Application of reliability tech- 
niques to prioritize BWR [boiling water reactor] recirculation 
loop welds for in-service inspection. Holman, G.S. (Lawrence 
Livermore National Lab., CA (USA)). Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Engineering; Lawrence 
Livermore National Lab., CA (USA). Dec 1989. 70p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract W-7405-ENG-48. 
(UCID-21838). Available from NTIS, PC AO4/MF A01 - GPO; 
OSTI; INIS. 

In January 1988 the US Nuclear Regulatory Commission issued 
Generic Letter 88-01 together with NUREG-0313, Revision 2, 
“Technical Report on Material Selection and Processing Guidelines 
for BWR Coolant Pressure Boundary Piping,” to implement NRC 
long-range plans for addressing the problem of stress corrosion 
cracking in boiling water reactor piping. NUREG-0313 presents 
guidelines for categorizing BWR pipe welds according to their SCC 
condition (e.g., presence of known cracks, implementation of mea- 
sures for mitigating SCC) as well as recommended inspection 
schedules (e.g., percentage of welds inspected, inspection fre- 
quency) for each weld category. NUREG-0313 does not, however, 
specify individual welds to be inspected. To address this issue, the 
Lawrence Livermore National Laboratory developed two 
recommended inspection samples for welds in a typical BWR recir- 
culation loop. Using a probabilistic fracture mechanics model, LLNL 
prioritized loop welds on the basis of estimated leak probabilities. 
The results of this evaluation indicate that riser welds and bypass 
welds should be given priority attention over other welds. Larger- 
diameter welds as a group can be considered of secondary 
importance compared to riser and bypass welds. A “blind” compari- 
son between the probability-based inspection samples and data 
from actual field inspections indicated that the probabilistic analysis 
generally captured the welds which the field inspections identified 
as warranting repair or replacement. Discrepancies between the 
field data and the analytic results can likely be attributed to simpli- 
fying assumptions made in the analysis. The overall agreement 
between analysis and field experience suggests that reliability tech- 
niques — when combined with historical experience — represent a 
sound technical basis on which to define meaningful weld inspec- 
tion programs. 13 refs., 8 figs., 5 tabs. 


13328 (ORNL/M-990) Developmental Light-Water Reactor 
Program: Summary and progress report for FY 1989. Forsberg, 
C.W. Oak Ridge National Lab., TN (USA). Dec 1989. 35p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840R21400. Order Number DE90004333. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

This report summarizes the progress of the Developmental Light- 
Water Reactor (DLWR) Program at Oak Ridge National Laboratory 
in FY 1989. It also includes (1) a brief description of the program, 
(2) definition of goals, (3) earlier achievements, and (4) proposed 
future activities. 


13329 (ORNL/TM—11018) Standard- and extended-burnup 
PWR [pressurized-water reactor] and BWR [bolling-water reac- 
tor] reactor models for the ORIGEN2 computer code. L 

S.B.; Renier, J.P. Oak Ridge National Lab., TN (USA). Dec 1989. 
164p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC05-840R21400. Order Number DE90005020. 
Available from NTIS, PC A08/MF A01; OSTI; INIS; GPO Dep. 

The purpose of this report is to describe an updated set of reac- 
tor models for pressurized-water reactors (PWRs) and boiling-water 
reactors (BWRs) operating on uranium fuel cycles and the methods 
used to generate the information for these models. Since new fuel 
cycle schemes and reactor core designs are introduced from time 


180 ERA Vol. 15, No. 6 


to time by reactor manufacturers and fuel vendors, an effort has 
been made to update these reactor models periodically and to ex- 
pand the data bases used by the ORIGEN2 computer code. In 
addition, more sophisticated computational techniques than previ- 
ously available were used to calculate the resulting reactor model 
cross-section libraries. The PWR models were based on a West- 
inghouse design, while the BWR models were based on a General 
Electric BWR/6 design. The specific reactor types considered in 
this report are as follows (see Glossary for the definition of these 
and other terms): (1) PWR-US, (2) PWR-UE, (3) BWR-US, (4) 
BWR-USO, and (5) BWR-UE. Each reactor model includes a 
unique data library that may be used to simulate the buildup and 
deletion of isotopes in nuclear materials using the ORIGEN2 com- 
puter code. 33 refs., 44 tabs. 


13330 Thermal testing of simulated BWR fuel bundles in dry 
casks. Hoshide, Akehiko; Moro-Oka, Shin-ichi; Hanada, Yoshine; 
Katoh, Hiroaki. Transactions of the American Nuclear Society 
(USA), 59: 91-92 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

It is important to get a better understanding of the heat removal 
ability from the fuel rod in the container, from the viewpoint of the 
safety of fuel transport and the improvement of transport efficiency. 
In the case of transporting fresh fuels, in order to protect fuel rods 
against damage, which is caused by vibration in transport, fuel 
rods are locally supported by an elastic material. Since thermal 
conductivity of this material is generally low, it is considered that 
the heat removal from the fuel rod is obstructed by this supporting 
material and the clad temperature becomes extremely high. In ad- 
dition, to prevent fuel rods from oxidation, the container is filled 
with in-active gas. However, the data for the effect of the kind of 
filled gases on the clad temperature are not reported. The purpose 
of this study is to get the data for the effect of the kind of filled 
gases and the supporting material on the rod temperature, using a 
simulated boiling water reactor (BWR) 8 x 8 bundle. 


13331 Off-calibration effects on bolling water reactor water 
level instruments that tap into jet pump diffusers. Post, J.; 
Opstad, M. Transactions of the American Nuclear Society, Supple- 
ment (USA), 59: 74-76 (1989). (CONF-890833-: 14. biennial 
conference on reactor operating experience: plant operations - the 
human element, Charlotte, NC (USA), 6-9 Aug 1989). 

A number of water level instruments are included in boiling water 
reactor (BWR) plant design. These instruments measure reactor 
pressure vessel (RPV) water level by measuring the differential 
pressure (DP) between a fixed-height water column (the reference 
leg) and the RPV (the variable leg) and converting the DP to a 
height of water. Thus, plant conditions that affect the DP without 
changing actual water level will affect the indicated water level 
monitored by the operator in the control room. These conditions 
include reactor pressure and drywell and reactor building tempera- 
tures near the instrument lines as they affect fluid densities and 
measured pressures in the reference and variable legs. The fuel 
zone water level instruments are unique in that their variable legs 
tap into jet pump diffusers. Therefore, these instruments are also 
affected by flow past the jet pump taps and jet pump developed 
head. The purpose of the study is to provide a method to deter- 
mine actual water level using fuel zone water level instruments for 
various transient and accident conditions. The concept of develop- 
ing a simple correction as function of jet pump flow became more 
complicated as the investigation progressed. The present course of 
action is to (1) continue the development of jet pump flow-related 
calibration curves that would be used to determine actual water 
level under off-normal conditions; and (2) evaluate relocation of the 
fuel zone water level instrument variable leg tap to a place where 
the effects of jet pump flow are minimized. 


13332 Methods and effects of reducing dose rates in BWRs. 
Nagase, Makoto (Hitachi Ltd., Energy Research Lab., Ibaraki 
(Japan)); Asakura, Yamato; Uchida, Shunsuke. Transactions of the 
American Nuclear Society (USA), 53: 454-455 (1986). (CONF- 
861102-: American Nuclear Society and Atomic Industrial Forum 
joint meeting, Washington, DC (USA), 16-21 Nov 1986). 

Low crud concentration of about 0.1 ppb in the feedwater has 
caused an unexpected increase in 5®Co and ®°Co concentrations 





in the reactor water at Japanese standard type boiling water reac- 
tors. This has required model refinement for behavioral analysis of 
radioactive corrosion products. This paper presents the essential 
points in the model refinement and describes the model evaluation 
of the effects of prefilming of tube surfaces, which is proposed as 
one of the countermeasures for dose rate reduction around recircu- 
lation lines. 
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Refer also to citation(s) 12653, 12668, 12700, 13309, 13310, 
13311, 13312, 13313, 13314, 13315, 13316, 13317, 13318, 13319, 
13320, 13321, 13322, 13323, 13327, 13328, 13370, 13371, 13375, 
13376, 13378, 13396, 13399, 13408, 13414, 13415, 13416, 13417, 
13423, 13426, 13430, 13432, 13433, 13434, 13435, 13436, 13440, 
13444, 13446, 13447, 13449, 13456, 13457, 13458, 13459, 13460, 
13472, 13474, 13477, 13478, 13486, 13489, 13490, 14535, 14547 


13333 (CEA-CONF-9862) An energy dependent spatial ap- 
proximation for transport deflection calculations. Stankovski, Z. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Etudes Mecaniques et Thermiques); Sanchez, R.; 
Roy, R. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. d’Etudes Mecaniques et Thermiques. 1989. 
12p. (CONF-890408—: Advances in nuclear engineering computa- 
tion and radiation shielding, Santa Fe, NM (USA), 9-13 Apr 1989). 
Order Number DE90741311. Available from NTIS (US Sales Only), 
PC AO3/MF A01. 

A model for transport depletion calculations based on an energy- 
dependent spatial representation of the fluxes has been developed. 
in the case of thermal absorbers, this model allows for regions in 
the fast range to be less discretized than in the thermal range. 
When depletion calculations are done to obtain the variation of the 
isotopic concentration vs. the burnup, the media where several 
spatial flux representations are used become heterogeneous. In 
the fast range, prehomogenization of the physical properties is 
done prior to each transport step. Even when taking into account 
this prehomogenization step, the computational cost of transport 
depleted calculations has been cut down significantly, while pre- 
serving the overall accuracy. Numerical results are given for a slab 
core and for a PWR poisoned assembly. 


13334 (CEGB-RD-B-6117/R89) A universal PWR spectral 
history correction. Hutt, P.K.; Nunn, D.L. Central Electricity Gen- 
erating Board, Berkeley (UK). Berkeley Nuclear Labs. Jan 1989. 
8p. Order Number DE90616353. Available from NTIS (US Sales 
Only), PC AO2/MF A01 - OSTI; INIS. 

The accuracy of a form of universal correction for the difference 
between depletion conditions assumed in PWR assembly lattice 
calculations and those experienced in a reactor burn-up is investi- 
gated. The correction is based on lattice calculations in which only 
one such depletion history difference, depletion at two different wa- 
ter densities, is explicitly represented by lattice calculations. The 
assumption is made that other historical effects bear the same re- 
lationship to an appropriate time-average of the two-group neutron 
flux spectrum. The correction is shown to be accurate for the most 
important historical effects, depletion with bumable absorbers in- 
serted, control rods inserted or at a different soluble boron level, in 
addition to density itself. The correction is less accurate for repre- 
senting depletion at a different fuel or coolant temperature but even 
in these cases gives an improvement over no correction. In addi- 
tion it is argued that these historic temperature effects are likely to 
be of minor importance. (author). 


13335 (CEGB-RD-L-3430/R88) Cocurrent flow in an atmo- 
spheric pressure air-water model of a PWR hot leg at 0.114 
scale. Gardner, G.C. Central Electricity Research Labs., Leather- 
head (UK). Jan 1989. 22p. Order Number DE90616354. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 
Experimental work has been carried out with air and water in a 
0.114 times scale model of the proposed Sizewell 'B’ PWR hot leg. 
The model was accurate from the entry from the reactor vessel to 
the tube plate in the steam generator. Visual observations are sum- 
marized in a flow map in the coordinates of an air Froude number 
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versus a water Froude number. The map shows a predominantly 
Stratified system with spray occurring at higher air flowrates and 
surges appearing at higher water flowrates. Also, at very low air 
flowrates, long bubbles of air passed along the top of the hot leg 
through water filling the pipe. A previous theory predicts the water 
level in the reactor vessel in terms of the air and water flowrates. 
This theory also agrees with data from other sources on the level 
in the hot leg in terms of the discharge of two phases through a 
horizontal hot leg break. The data includes results for steam and 
water at pressures up to 62 bar. Correlations for the interface level 
in the hot leg are developed. Data for lower air flowrates agrees 
substantially with a theory for the onset of slugging. (author). 


13336 (CEGB-RD-L-3451/R89) An assessment of the annu- 
lar flow transition criteria and interphase friction models in 
RELAPS/MOD2. Putney, J.M. Central Electricity Research Labs., 
Leatherhead (UK). Feb 1989. 34p. (PWR-HTWG-P-(88)653). Or- 
der Number DE90616275. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

An assessment of the annular flow transition criteria and inter- 
phase friction models for two-phase flow in tubes used in RELAP5/ 
MOD2 code is described. The assessment examines the theoreti- 
cal bases for the criteria and models and considers the results of 
comparisons with experimental data. Several deficiencies in the 
transition criteria are identified and appropriate improvements pro- 
posed. The interphase friction models are found to be adequate for 
PWR analyses. (author). 


13337 (CEGB-RD-L-3468/R89) STEM - software test and 
evaluation methods. A study of failure in diverse 
software. Bishop, P.G.; Pullen, F.D. Central Electricity Research 
Labs., Leatherhead (UK). Feb 1989. 22p. Order Number 
DE90616355. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

STEM is a collaborative software reliability project undertaken in 
partnership with Halden Reactor Project, UKAEA, and the Finnish 
Technical Research Centre. The objective of STEM is to evaluate a 
number of fault detection and fault estimation methods which can 
be applied to high integrity software. This Report presents a study 
of the observed failure dependencies between faults in diversely 
produced software. (author). 


13338 (ELETROBRAS-DEEN-DVER-NT-001/88) Pertor- 
mance of PWR nuclear power plants. Muniz, AA. 
ELETROBRAS, Rio de Janeiro, RJ (Brazil). Dept. de Estudos En- 
ergeticos. 1988. 23p. (in Portuguese). Order Number DE90606787. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS. 

The operation experience of PWR nuclear power plants is anal- 
ysed up to 1985. The tendencies and the operational performance 
of nuclear power plants like the brazilian are discussed. 


13339 (EPRI-NP-6640) The nature and behavior of particu- 
lates In PWR primary coolant: Final report. Bridle, D.A. (AEA 
Technology, Winfrith (UK)); Butter, K.R.; Cake, P.; Comley, 
G.C.W.; Mitchell, C.R. Electric Power Research Inst., Palo Alto, CA 
(USA); AEA Technology, Winfrith (UK). c Dec 1989. 147p. Spon- 
sored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

A study of particle size distributions, nature and behavior of in- 
soluble species carried by PWR coolants has been carried out 
over a four year period in Belgian reactors. Comparative data was 
obtained by the use of improved sampling systems designed to 
overcome the inadequacies of standard facilities. Coolant data is 
presented from commissioning and early operation of new plant to 
that in established PWR circuits. Results arising from reactors tran- 
sients are also included, which refer to shutdown and start-up 
phases, power changes and scram situations. The information ob- 
tained includes chemical and radiochemical characteristics of 
particulates and their contribution to total activity carried by reactor 
coolant. The implications for plant operations are discussed. 16 
refs., 55 figs., 24 tabs. 


13340 (EUR-12197) Post-test calculation of thermal 


hydraulic behaviour in Demona experiment B3 with various 
computer codes used in EC Member States. Gauvain, J. (CEA 
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Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Inst. de Protection et de Surete Nucleaire). Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1989. 89p. 
Contract PSS-0025-F. Available from NTIS (US Sales Only), PC 
AO5/MF A01. 

In 1986 the CEC sponsored a benchmark exercise on aerosol 
calculation based on the Demona B3 experiment. The results of 
this exercise were very sensitive to the calculation of energy and 
mass transfer between the phases. In view of the results of the 
study mentioned above, it had been decided to carry out a bench- 
mark exercise for severe accident containment thermal-hydraulics 
codes. This exercise is based on experiment B3 in the Demona 
programme. The experiment B3 was a simulation of a late over- 
pressure failure scenario in a PWR. The main objective of the 
benchmark exercise has been to assess the ability of the partici- 
pating codes to predict atmosphere saturation levels and bulk 
condensation rates under conditions similar to those predicted to 
follow a severe accident in a PWR. Several research organizations 
of the Community member countries have participated at this 
benchmark exercise. The paper presents the comparison of the ex- 
perimental results with the following calculated quantities: total 
system pressure, steam pressure, containment temperature, satu- 
ration ratio, steam condensation rate on walls and in the bulk 
volume, water mass in sump, sump temperature, heat transfer co- 
efficient, steam mass flow rate and structural temperature for a real 
time period of up to 90 hours. The paper also presents the major 
conclusions from the exercise in order to identify the status of 
present codes versus the requirements needed as input and for 
coupling with aerosol analysis codes. 


13341 (INIS-mf—12048) Annual report 1988 of the 
Kernkraftwerk Obrigheim GmbH. Koerner, C. Kernkraftwerk 
Obrigheim G.m.b.H. (Germany, F.R.). 1989. 77p. (In German). Or- 
der Number DE90744608. Available from NTIS (US Sales Only), 
PC AOS/MF A01. 

The Obrigheim nuclear power station was operated at full load 
during the year 1988; 7.800 operating hours produced electrical 
energy of 2.755 GWh. This is the second best annual result during 
Obrigheim’s operating period. Since commissioning in October 
1968, 147.110 hours of operation have generated 49.436 GWh 
(gross) and from test operation in March 1969 until the end of 
1988, 146.330 hours of operation have generated 49.324 GWh. 
This is an availability of power of 81.9% in this period and a time 
availability of 84.1%. In 1988, the plant was shut down for 927 
hours for the 18th refueling including testing, inspection and repair 
work. Apart from refueling, the plant had a good time availability 
and therefore contributed 5% to the safe, economical and 
environmentally acceptable electricity supply of the Land Baden- 
Wuerttemberg. The power station is of great significance to the 
region, both in terms of power supply and the economy. (orig./HP). 


13342 (KFKI-1989-19/G) Summary of WWER-1000 data 
complied by CRIP on the basis of international cooperation. 
Biro, E.; Ezsoel, Gy. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Mar 1989. 86p. (in 
Hungarian). Order Number DE90616368. Available from NTIS (US 
Sales Only), PC AO5/MF A01 - OSTI; INIS. 

Major technical data and parameters of a WWER 1000 type 
power reactor are reported including its steam generator. Data 
from various sources are compared to the recently supplied Paks 
Technology Concept. Based on further data publication, this work 
can be updated continuously and provide a sound background of 
future safety calculations. (author). 


13343 (LIU-TEK-LIC—1989-11) Some local dilution transient 
in a pressurized water reactor. Linkoeping studies in science and 
technology. Jacobson, S. Linkoeping Univ. (Sweden). Dept. of Me- 
chanical Engineering. 1989. 174p. Order Number DE90616369. 
Available from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; 
INIS. 

Reactivity accidents are important in the safety analysis of a 
pressurized water reactor. In this anlysis ejected control rod, steam 
line break, start of in-active loop and boron dilution accidents are 
usually dealt with. However, in the analysis is not included what re- 
activity excursions might happen when a zone,depleted of boron 
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passes the reactor core. This thesis investigates during what oper- 
ation and emergency conditions diluted zones might exist in a 
pressurized water reactor and what should be the maximum vol- 
umes for then. The limiting transport means are also established in 
terms of reactivty addition, for the depleted zones. In order to de- 
scribe the complicated mixing process in the reactor vessel during 
such a transportation, a typical 3-loop reactor vessel has been 
modulated by means of TRAC-PF1's VESSEL component. Three 
cases have been analysed. In the first case the reactor is in a cold 
condition and the ractor coolant has boron concentration of 2000 
ppm. To the reactor vessel is injected an clean water colume of 14 
m®. In the two other cases the reactor is close to hot shutdown 
and borated to 850 ppm. To the reactor vessel is added 41 and 13 
m® clean water, respectively. In the thesis is shown what spatial 
distribution the depleted zone gets when passing through the reac- 
tor vessel in the three cases. The boron concentration in the first 
case did not decrease the values which would bring the reactor to 
critical condition. For case two was shown by means of TRAC’s 
point kinetics model that the reactor reaches prompt criticality after 
16.03 seconds after starting of the reactor coolant pump. Another 
prompt criticality occured two seconds later. The total energy de- 
veloped during the two power escalations were about 55 GJ. A 
comparision with the criteria used to evaluate the ejected control 
rod reactivity transient showed that none of these criteria were ex- 
ceeded. (64 figs.). 


13344 (NUREG—1316) Technical findings and regulatory 
analysis related to generic issue 70: Evaluation of power- 
operated relief valve and block valve reliability in PWR 
[Pressurized Water Reactor] nuclear power plants. Kirkwood, R. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Safety Issue Resolution. Dec 1989. 27p. Sponsored by Nuclear 
Regulatory Commission. Available from NTIS, PC A03/MF A01 - 
GPO; OSTI; INIS. 

Examining Generic Issue 70 (GI-70), “Power-Operated Relief 
Valve and Block Valve Reliability,” involves the evaluation of the re- 
liability of power-operated relief valves (PORVs) and block valves 
and their safety significance in pressurized water reactor (PWR) 
nuclear power plants. Traditionally, the PORV and its block valve 
are provided for plant operational flexibility and for limiting the 
number of challenges to the pressurizer safety valves. The block 
valve is installed upstream of the PORV because of the potential 
for the PORV to leak or stick open. For overpressure protection of 
the reactor coolant pressure boundary (RCPB) at normal operating 
temperature and pressure, the operation of PORVs has not been 
explicitly considered as a safety-related function. Also, an inadver- 
tent opening of a PORV or safety valve has been analyzed in the 
final safety analysis reports as an anticipated operational occur- 
rence with acceptable consequences. For these reasons, most 
PWRs, particularly those licensed prior to 1979, do not have 
safety-related PORVs. The valve operators and their electrical con- 
trol systems are normally designed to non-safety-related standards. 
However, the pressure-retaining elements of PORVs and block 
valves are within the RCPB and are constructed to the same 
codes and standards as those required for similar safety-related 
RCPB components. 20 refs., 3 figs., 8 tabs. 


13345 (NUREG-1326) Regulatory analysis for the resolu- 
tion of Generic Issue 94, “Additional low-temperature 
overpressure protection for light-water reactors”. Throm, E.D. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Safety Issue Resolution. Dec 1989. 92p. Sponsored by Nuclear 
Regulatory Commission. Available from NTIS, PC AO5/MF A01 - 
GPO; OSTI; INIS. 

Low-temperature overpressure protection (LTOP) is required in 
pressurized water reactors (PWRs) to provide protection against 
brittle reactor pressure vessel failure following an anticipated event. 
Typically these events are a result of either mass imbalance 
(excess charging in comparison to available letdown flow or inad- 
vertent safety injection) or energy input transients (restarting an 
idle reactor coolant pump causing an increase in the reactor 
coolant system pressure as a result of mixing cold water from the 
inactive loop with the remainder of the hot fluid and as a result of 
direct energy addition from a warmer secondary side heat sink). 
The significance of these events is heightened during water-solid 





operations. Low-temperature overpressure protection is required in 
the shutdown modes of operation, Mode 4 — Hot Shutdown, Mode 
5 — Cold Shutdown, and Mode 6 — Refueling with the reactor ves- 
sel head bolted down. While operating in Modes 5 and 6 and with 
the reactor coolant temperature below 200°F, there are no techni- 
cal specifications for containment integrity. The consequences of 
an unmitigated low-temperature overpressure event can be signifi- 
cant as a result of either containment bypass or failure of 
containment to isolate following reactor pressure vessel failure. 
This report presents the regulatory analysis for Generic Issue 94, 
“Additional Low-Temperature Overpressure Protection for Light- 
Water Reactors.” It includes (1) a summary of the issue, (2) the 
proposed technical resolution, (3) alternative resolutions considered 
by the Nuclear Regulatory Commission (NRC), (4) an assessment 
of the benefits and cost of the alternatives considered with addi- 
tional emphasis on the recommended resolution, (5) the decision 
rationale, and (6) the impacts and relationships between GI-94 and 
other NRC programs and requirements. 35 refs., 60 tabs. 


13346 Construction and utilization of linear empirical core 
models for PWR in-core fuel management. Okafor, K.C. Thesis 
(Ph. D.). 151p. Ohio State Univ., Columbus, OH (US) (1988). Avail- 
able from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.88-20,332. 

An empirical core-model construction procedure for pressurized 
water reactor (PWR) in-core fuel management is developed that al- 
lows determining the optimal BOC k... profiles in PWRs as a single 
linear-programming problem and thus facilitates the overall opti- 
mization process for in-core fuel management due to algorithmic 
simplification and reduction in computation time. The optimal profile 
is defined as one that maximizes cycle burnup. The model con- 
struction scheme treats the fuel-assembly power fractions, burnup, 
and leakage as state variables and BOC zone enrichments as 
control variables. The core model consists of linear correlations be- 
tween the state and control variables that describe fuel-assembly 
behavior in time and space. These correlations are obtained 
through time-dependent two-dimensional core simulations. The 
core model incorporates the effects of composition changes in all 
the enrichment control zones on a given fuel assembly and is valid 
at all times during the cycle for a given range of control variables. 
No assumption is made on the geometry of the control zones. A 
scatter-composition distribution, as well as annular, can be consid- 
ered for model construction. The application of the methodology to 
a typical PWR core indicates good agreement between the model 
and exact simulation results. 


13347 The NCSU [North Carolina State Univ.] freon PWR 
[pressurized water reactor] loop. Caves, J.R.; Doster, J.M.; 
Miller, G.D.; Wehring, B.W.; Turinsky, P.J. Transactions of the 
American Nuclear Society (USA), 59: 30 (1989). (CONF-890604—: 
Annual meeting of the American Nuclear Society, Atlanta, GA 
(USA), 4-8 Jun 1989). 

The nuclear engineering department at North Carolina State Uni- 
versity has designed and constructed an operating scale model of 
a pressurized water reactor (PWR) nuclear steam supply system 
(NSSS). This facility will be used for education, training, and re- 
search. The loop uses electric heaters to simulate the reactor core 
and Freon as the primary and secondary coolant. Viewing ports at 
various locations in the loop allow the students to visualize flow 
regimes in normal and off-normal operating conditions. The objec- 
tive of the design effort was to scale the thermal-hydraulic 
characteristics of a two-loop Westinghouse NSSS. Provisions have 
been made for the simulation of various abnormal occurrences. 
The model is instrumented in much the same manner as the actual 
NSSS. Current research projects using the loop include the devel- 
opment of adaptive expert systems to monitor the performance of 
the facility, diagnose mechanical faults, and to make recommenda- 
tions to operators for mitigation of accidents. This involves having 
thermal-hydraulics and core-physics simulators running faster than 
real time on a mini-supercomputer, with operating parameters up- 
dated by communication with the data acquisition and control 
computer. Further opportunities for research will be investigated as 
they arise. 


13348 Quantification of cost of margin associated with In- 
core nuclear tuel management for a PWR. Kropaczek, D.J.; 
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Turinsky, P.J. Transactions of the American Nuclear Society (USA), 
59: 87-88 (1989). (CONF-890604—: Annual meeting of the Ameri- 
can Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The problem of in-core nuclear fuel management optimization is 
discussed. The problem is to determine the location of core mate- 
rial, such as the fuel and bumable poisons, so as to minimize 
(maximize) a stated objective within engineering constraints. Typi- 
cal objectives include maximization of cycle energy production or 
discharged fuel exposure, and minimization of power peaking fac- 
tor or reactor vessel fluence. Constraints include discharge burnup 
limits and one or more of the possible objectives if not selected as 
the objective. The optimization problem can be characterized as a 
large combinatorial problem with nonlinear objective function and 
constraints, which are likely to be active. The authors have elected 
to employ the integer Monte Carlo programming method to address 
this optimization problem because of the just-noted problem char- 
acteristics. To evaluate the core physics characteristics as a 
function of fuel loading pattern, second-order accurate perturbation 
theory is employed with successive application to improve esti- 
mates of the optimum loading pattern. No constraints on fuel 
movement other than requiring quarter-core symmetry were im- 
posed. In this paper the authors employed this methodology to 
address a related problem. The problem being addressed can be 
stated as What is the cost associated with margin? Specifically, 
they wish to assign some financial value in terms of increased lev- 
elized fuel cycle cost associated with an increase in core margin of 
some type, such as power peaking factor. 


13349 Plutonium utilization in different reactor types in 
France. Vergnes, J. Transactions of the American Nuclear Society 
(USA), 59: 89-91 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Many liquid-metal fast breeder reactor (LMFBR) penetration 
studies were carried out in France after the 1973 oil crisis. Since 
that period, several new facts have modified the possible scenar- 
ios. The energy (especially electricity) use increase was lower than 
anticipated. Consequently, uranium supplying difficulties and 
uranium cost increases will not occur until later. As a result, pres- 
surized water reactor (PWR) plutonium recycling and studies of 
advanced pressurized water reactors (APWRs) putting plutonium to 
use will begin. In France many PWRs were built between 1973 
and 1989. After the first lifetime studies, a 35- or 40-yr lifetime can 
be expected. Then after 2010 the first reactors must be changed 
and many new power plants must be started. At this time PWRs 
will have produced a great amount of plutonium. How will this plu- 
tonium be put to use? As regards the use of fissile materials, 
LMFBRs are the most efficient. But LMFBRs are more expensive 
than PWRs, and as a first step, uses of plutonium such as recy- 
cling in PWRs or APWRs can be considered. In this paper the 
authors consider PWRs, APWRs, and LMFBRs, from a physicist’s 
point of view, which focuses on the problems of in-core and out-of- 
core plutonium isotopic composition evolution and plutonium 
supplying safeguards. In these studies, all the plutonium produced 
is used as soon as possible, not taking into consideration the eco- 
nomic aspects of plutonium utilization. 


13350 Improving operator quality at Genkal Nuclear Power 
Plant. Kuwano, Takeshi. Transactions of the American Nuclear So- 
ciety, Supplement (USA), 59: 3-4 (1989). (CONF-890833—: 14. 
biennial conference on reactor operating experience: plant opera- 
tions - the human element, Charlotte, NC (USA), 6-9 Aug 1989). 

Improvement in operator quality, or improvement in an operator's 
skill and professional knowledge, is of prime importance because 
of its great influence on safe and steady plant operation. This pa- 
per describes the education and training of reactor operators at the 
Genkai pressurized water reactor nuclear power pliant with respect 
to the following topics: organization of Genkai power plant; educa- 
tion and training program management; training at the Nuclear 
Training Center; training and education on-site including emer- 
gency procedures training, normal operating procedures training, 
informational study of emergency conditions in existing plants, and 
all-around training of operators; qualifying tests for supervisors; 
and operator motivation. 


13351 Reactor vessel and steam generator closure improve- 
ments. Hassig, J.M. Transactions of the American Nuclear Society, 
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Supplement (USA), 59: 85-86 (1989). (CONF-890833—: 14. bien- 
nial conference on reactor operating experience: plant operations - 
the human element, Charlotte, NC (USA), 6-9 Aug 1989). 

There are several reasons for primary system leakage in pres- 
surized water systems. The most critical areas appear to be the 
reactor vessel closure seal and steam generator manways. Leak- 
age problems occur because the vessels have to be opened 
during each refueling outage. Leak repair cannot be done during 
reactor operation. It is possible only during shutdown. Also, in the 
vicinity of the closures, contamination is high, exposing mainte- 
nance workers to high dose rates. As a result of the experience 
gained from the design and manufacture of more than 60 reactor 
vessels and associated primary systems, Framatome, together with 
Electricite de France (EdF) and non-French utilities, has developed 
specific procedures and equipment to seal the reactor vessel and 
steam generator manway closures. These procedures reduce the 
time to refurbish seals, thereby shortening the refueling outage 
schedule, achieve reliable seals, thereby guaranteeing a no-leak 
operation, and reduce personnel exposure to radioactive hazards. 
Because these closures experience high pressure, high tempera- 
ture, and significant transients, special care has been given to the 
following aspects of the procedures: specification of the proper 
gasket, cleanliness of the seal faces, and installation and tension- 
ing of the retaining studs. These design procedures and equipment 
improvements have resulted in achieving the goal of no primary 
system leaks, reduced maintenance costs and personnel exposure, 
and contributed to the achievement of higher availability of the op- 
erating piants. 


13352 Surge-line thermal stratification: Displacements and 
tatigue damage computations. Ensel, C.; Taupin, E.T.S. Transac- 
tions of the American Nuclear Society (USA), 59: 138-139 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Slow, unexpected displacements have been experienced in most 
pressurized water reactor (PWR) surge lines. Sometimes, these 
displacement lead to gap closure at the pipe whip restraints. These 
movements occur because of thermal stratification. This movement 
has the potential to increase stresses to valves, which may exceed 
the material yield stress. To understand this phenomenon, Fram- 
atome, Commissariat a l’Energie Atomique, and Electricite de 
France have undertaken large programs for the study of (1) 
thermal-hydraulic tests with a half-scale Plexiglas surge line, (2) 
thermal-hydraulic computations of permanent states and transients 
with a two-dimensional model, and (3) mechanical analysis of 
displacements and computation of fatigue damage due to stratifica- 
tion. This paper deals with the last subject. Avoiding stratification in 
piping by process modifications is difficult because of the high flow 
rate needed. Alternative solutions for coping with stratification ef- 
fects are discussed. 


13353 Experience with the random-walk boronimeter. Pitka, 
W.F.; Ball, R.M. Transactions of the American Nuclear Society 
(USA), 53: 450-451 (1986). (CONF-861102-: American Nuclear 
Society and Atomic Industrial Forum joint meeting, Washington, DC 
(USA), 16-21 Nov 1986). 

Chemistry is rapidly becoming recognized as a key contributor to 
the high availability operation of nuclear power plants. Boric acid 
concentration measurement is a chemical parameter vital to criti- 
cality control of pressurized water nuclear power plants. The job of 
reliable, frequent boron analyses has recently been implemented 
by on-line boron analyzers. Brown Boveri Reaktor GmbH chose as 
their on-line analyzer for the Muelheim-Kaerlich (M-K), West Ger- 
many pliant, the Random-Walk Boronimeter from Babcock & Wilcox 
Company. The random-walk design is based on the statistical theo- 
rem that a walker taking steps in a random direction most probably 
returns to the starting position. This principle, when applied to the 
Boronimeter, means the neutron source and neutron detector are 
mounted together to take full advantage of the random-walk princi- 
ple. The Boronimeter has been operating since June 1985 
providing, directly to the control room, boron values updated every 
30 s. This period includes plant startup from hot functional testing 
through power escalation testing. During this period, the Boronime- 
ter reflected changes in boron concentration in the reactor coolant 
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system in < 5 min with an accuracy of + 1% or less for normal 
boron levels. 


13354 The PG & E Diablo Canyon Nuclear Power Plant 
integrated communications system. Bayne, J.S.; Black, T. Trans- 
actions of the American Nuclear Society (USA), 53: 451 (1986). 
(CONF-861102—: American Nuclear Society and Atomic Industrial 
Forum joint meeting, Washington, DC (USA), 16-21 Nov 1986). 

This paper presents the results of (a) the feasibility, and (b) the 
design and implementation phases of the PIMS/ICS Project. The 
results of the feasibility study phase consist of the needs analysis, 
cost/benefit analysis, user expectations, and integrated control sys- 
tem (ICS) operational models. The major emphasis of the paper is 
on the results of the design and implementation phases. The de- 
sign process included specification of the network architecture, 
vendor and product analysis, cable plant design, and specification 
of network server machines and their respective services. The re- 
sults of the implementation phase include preliminary network and 
server performance, network maintenance and management is- 
sues, and network capacity planning and growth potentials. 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
erated 


Refer also to citation(s) 13310, 13320, 13418, 13428, 13434, 
14082, 14938, 15197, 15198 


13355 (CEGB-RD-M-—1778/RR89) Operation and endurance 
of reed switches at high temperatures and pressures. Danielis, 
A.D. Central Electricity Generating Board, Southampton (UK). 
Marchwood Engineering Labs. Jan 1989. 27p. Order Number 
DE90616472. Available from NTIS (US Sales Only), PC A03/MF 
A0i - OSTI; INIS. 

We are developing a reed switch based thermocouple multi- 
plexer for use inside gas cooled nuclear reactors. Experiments 
have been carried out to determine the feasibility of operating reed 
switches at typical temperatures and pressures found in operating 
AGR's. The survivability of reed switches under reactor transient 
temperature conditions has also been assessed. The emphasis 
has been on measuring the variation of the pull-in and drop-out 
field characteristics of the reed switches. (author). 


13356 (JAERI-M-89-092) Migration behavior of noble metal 
fission products in UO., 1: Sample fabrication and characteri- 
zation. Murakami, Hirohiko (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Ogawa, 
Toru; Fukuda, Kousaku; Ohashi, Hiroshi; Takada, Minoru; Mo- 
rozumi, Takashi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Jul 1989. 15p. (In Japanese). Order Number DE90741457. 
Available from NTIS (US Sales Only), PC AO3/MF A01. 

Uranium dioxide pellets containing Pd and Mo additives were 
fabricated by SNAM process. Characterization was carried out, in- 
cluding measurements of the O/U ratio and density of the pellets, 
identification of inclusions by ceramographic observations and 
EPMA analyses. The Pd and Mo additives were found to be dis- 
tributed as fine inclusions. EPMA analyses showed that the 
composition of metallic inclusions was not uniform for a given 
amount of additives; Pd and Mo present not only as alloys but also 
as almost elemental precipitates. (author). 


13357 (Juel-Spez-514(v.1)) Statistical Investigations of the 
failure behaviour of components in the AVR-experimental 
nuclear power plant. Vol. 1. Fallure rates of valves in gas cir- 
cults, influence of environmental and operational conditions. 
Hennings, W. (Kernforschungsanlage Juelich GmbH (Germany, 
F.R.). Inst. fuer Nukleare Sicherheitsforschung); Hantke, H.J. Kern- 
forschungsanlage Juelich GmbH (Germany, F.R.). Inst. fuer 
Nukleare Sicherheitsforschung. Aug 1989. 51p. (In German). Order 
Number DE90744578. Available from NTIS (US Sales Only), PC 
AO4/MF A01. 

From operational reports of the years 1970 to 1984, failure rates 
of valves in gas circuits of the AVR experimental power plant were 
determined. Also, potential influences of environmental and opera- 
tional conditions were investigated. The resulting failure rates are 
for manual valves app. 0,1.10~®/h, for pneumatic valves between 3 
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and 9.10~®/h, for solenoid valves between 1,5 and 4.10-®/h and 
for control valves between 12 and 41.10~®/h. (orig.). 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated or Unmoderated 


13358 (NUREG-—1361) Lessons learned in process control 
at the Halden Reactor Project. Kennedy, W.G. Nuclear Regula- 
tory Commission, Washington, DC (USA). Dec 1989. 4ip. 
Sponsored by Nuclear Regulatory Commission. Available from 
NTIS, PC AO3/MF A01 - GPO; OSTI; INIS. 

This report provides a list of those findings particularly relevant 
to regulatory authorities that can be derived from the research and 
development activities in computerized process control conducted 
at the Halden Reactor Project. The report was prepared by a staff 
member of the US Nuclear Regulatory Commission working at 
Halden. It identifies those results that may be of use to regulatory 
organizations in three main areas: as support for new require- 
ments, as part of regulatory evaluations of the acceptability of new 
methods and techniques, and in exploratory research and develop- 
ment of new approaches to improve operator performance. More 
than 200 findings arranged in nine major categories are presented. 
The findings were culled.from Halden Reactor Project documents, 
which are listed in the report. 


13359 (RTS-R-008) Pressure tubes and their failures in 
pressure tube reactors. Haslam, R.J. UKAEA Northern Research 
Labs., Risley (UK). Feb 1989. 49p. Available from H.M. Stationery 
Office, price Pound 10.00. Available from H.M. Stationery Office, 
price Pound 10.00. 

In the history of power-reactor operation there are several in- 
stances of pressure tube rupture - in two cases ending operation of 
the plant - and many more of pressure tube failures by cracking. 
This paper presents information on these incidents and also on all 
other pressure tube reactors still in operation or no longer in ser- 
vice, including the large volume of experience in the USSR with 
RBMKs. It is reassuring. It is also noteworthy that pressure tube 
reactors of the CANDU type lead the world in reliability and perfor- 
mance. (author). 


13360 Nuclear power program and performance of existing 
nuclear stations in India. Murthy, K.S.N.; Srivastava, N.P. Trans- 
actions of the American Nuclear Society, Supplement (USA), 59: 
80 (1989). (CONF-890833—: 14. biennial conference on reactor 
operating experience: plant operations - the human element, Char- 
lotte, NC (USA), 6-9 Aug 1989). 

India is a developing country that is very anxious to achieve self- 
reliance in all facets of nuclear power generation. Its nuclear power 
program, conceived in 1954, was a three-stage long-term plant that 
included eventual utilization of India’s large supplies of thorium. 
India now has the satisfaction that it has developed all the infras- 
tructures needed for setting up and operating nuclear power 
stations. it is now poised for rapid growth and has set a target of 
10,000 MW(electric) by the turn of this century, although some 
problems have significantly affected the operation of the units. Per- 
formance of the Tarapur atomic power station, the Rajasthan atomic 
power station, and the Madras atomic power station is discussed. 


2105 Power Reactors, Breeding 


Refer also to citation(s) 12637, 13310, 13348, 13431, 13434, 
14537, 14538, 14539 


13361 (CEGB-RD-B-6162/R89) Dissolution and deposition 
at the surface of authentic PWR primary circult corrosion 
product oxide: results for cobalt and manganese at 300°C. 
Thornton, E.W. Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs. Feb 1989. 37p. Order Number 
DE90616386. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Metal oxides dissolve and deposit around the primary circuit of a 
PWR. These processes are widely believed to be responsible for 
the net transport of corrosion products from one part of the circuit 
to another and for the transport of radioactivity from the core to 
out-of-core radiation fields at shutdown. In this report, results are 


given for the rates at which cobalt and manganese dissolve from 
and deposit on a sample of authentic corrosion product collected 
from the primary circuit of an operating PWR. The report discusses 
the effects of solution pH and boric acid concentration on equilib- 
rium solution concentration and rates of dissolution and deposition 
at 300°C. (author). 


13362 (ETDE-IT—89-17) Butyicellosoive recovery activities 
results. Caponetti, R.; Petrazzuolo, F. ENEA, Rome (italy). 1988. 
10p. (In Italian). (CONF-881009-—: 4. international conference on 
liquid metal engineering and technology, Avignon (France), 17-21 
Oct 1988). Order Number DE90733385. Available from NTIS (US 
Sales Only), PC AO2/MF A01. 

Presented at LIMET 88 4th International Conference on Liquid 
Metal Engineering and Technology, Avignone 17-21 October 1988. 

At Casaccia’s Energy Research Center (C.R.E.), of the Italian 
Commission for Nuclear and Alternative Energy Sources (ENEA), a 
reactor conponents (i.e. PEC reactor charging machine) cleaning 
program is under way whose first phase is based on the use of an 
organic solvent named ‘Butyicellosolve’ (2-butoxy-ethanol or 
ethylene-glycol-monobutylether). The main reasons for which this 
solvent was preferred over others are: the suitable values of its re- 
action rate with sodium, and its vapor pressure, equivalent at 20 
and 50 grade centigrade to 0.6 and 3.9 torr, respectively. This 
makes it possible, in a comprehensive cleaning process, to carry 
out vacuum processing without the formation of large quantities of 
vapor. Even if the distillation method can certainly be retained suit- 
able to recover butyicellosoive, a laboratory assessment was done 
to verify other possibilities. In all, three methods were tested: vac- 
uum distillation, sodium precipitation as sodium carbonate (by 
addition of water and carbon dioxide), and ion exchange. The fol- 
lowing parameters were evaluated for all methods: efficiency, 
simplicity, safety limits, operating personnel need, cost, time dura- 
tion. A brief comparison of test results relevant to the three 
methods shows that: vacuum distillation is probably the more effi- 
cient method (final concentration less than 10 /-5 gNa/l), but it is 
less safe and involves high costs; sodium precipitation is a very 
cheap method but it has a low yield final sodium concentration 
ranged from (0.2 to 0.4 g/l); the ion exchange method presents 
simplicity, high efficiency final sodium concentration less than 10 / 
OOOOONRM 0100289 4500001001 


13363 Physics experiments and lifetime performance of the 
light water breeder reactor. Freeman, L.B. (Bettis Atomic Power 
Lab., West Mifflin, PA (USA)); Beaudoin, B.R.; Frederickson, R.A.; 
Hartfield, G.L.; Hecker, H.C.; Milani, S.; Sarber, W.K.; Schick, W.C. 
Nuclear Science and Engineering (USA), 102(4): 341-364 (Aug 
1989). 

The authors discuss the light water breeder reactor (LWBR) op- 
erated at the Shippingport Atomic Power Station from 1977 to 
1982, serving the electric power grid for the Greater Pittsburgh 
area. The LWBR was a pressurized water reactor (PWR) with sev- 
eral unique features. It was designed and proved to be a breeder 
with an end-of-life fissile fuel content — 1.3% greater than begin- 
ning of life; the reactor used the 7°°U-Th fuel system; and it had a 
large Doppler coefficient, low reactivity worth of transient xenon, 
and a significant reactivity effect from transient 2°5Pa. There were 
no control rods or soluble poison, and reactivity was controlled by 
movable fuel. Core operations went extremely well. 


2106 Power Reactors, Auxiliary, Mobile, Package, 
and Transportable 


Refer also to citation(s) 13701, 15777, 15778 


13364 (PNL-SA-17434) A new method for power genera- 
tion and distribution in outer space. Bamberger, J.A. Pacific 
Northwest Lab., Richland, WA (USA). Sep 1989. 7p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC06-76RL01830. 
(CONF-900109-19: 7. symposium on space nuclear power sys- 
tems, Albuquerque, NM (USA), 7-11 Jan 1990). Order Number 
DE90005571. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
The power system is a major component of a space system's 
size, mass, technical complexity, and hence, cost. To date, space 
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systems include the energy source as an integral part of the mis- 
sion satellite. Potentially significant benefit could be realized by 
separating the energy source from the end-use system and trans- 
mitting the power via an energy beam (power beaming) (Coomes 
et al., 1989). This concept parallels the terrestrial central generat- 
ing station and transmission grid. In this summary, the system 
components required for power beaming implementation are out- 
lined and applied to a satellite for power beaming implementation 
are outlined and applied to a satellite constellation to demonstrate 
the feasibility of implementing power beaming in the next 20 years. 
5 refs., 1 fig., 3 tabs. 


13365 Spacecraft and mission design for the SP-100 flight 
experiment. Deininger, W.D.; Vondra, R.J. vp.Schafer W. J. Asso- 
ciates, Inc., Arlington, VA (US) (1988). 

The design and performance of a spacecraft employing arcjet 
nuclear electric propulsion, suitable for use in the SP-100 Space 
Reactor Power System (SRPS) Flight Experiment, are outlined. 
The vehicle design is based on a 93 kW(e) ammonia arcjet system 
operating at an experimentally measured specific impulse of 1031 
s and an efficiency of 42.3 percent. The arcjet/gimbal assemblies, 
power conditioning subsystem, propellant feed system, propulsion 
system thermal control, spacecraft diagnostic instrumentation, and 
the telemetry requirements are described. A 100 kW(e) SRPS is 
assumed. The spacecraft mass is baselined at 5675 kg excluding 
the propellant and propeliant feed system. Four mission scenarios 
are described which are capable of demonstrating the full capability 
of the SRPS. The missions considered include spacecraft deploy- 
ment to possible surveillance platform orbits, a spacecraft storage 
mission, and an orbit raising round trip corresponding to possible 
orbit transfer vehicle (OTV) missions. 


13366 STEPAC: An SP-100 thermoeiectric-electromagnetic 
pump analysis code. . Buksa, J.J. (Science Applications Interna- 
tional Corp., Albuquerque, NM (USA)); McColl, D.B. pp. 2950 of 
Proceedings of the 24th intersociety energy conversion engineering 
conference. Volume 1. IEEE Service Center, Piscataway, NJ 
(1989). (CONF-890815—: 24. intersociety energy conversion engi- 
neering conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899213. 

The reference flight system design of the SP-100 power system 
uses thermoelectric-electromagnetic (TEM) pumps to circulate its 
coolants. To predict the performance and estimate the mass of 
these pumps, an integrated computer model has been developed. 
This computer code, dubbed STEPAC, models the coupled ther- 
mal, magnetic, hydraulic and electrical aspects of the pump. The 
code incorporates a magnetic fringe model and a current depen- 
dent magnetic field strength model, both in conjunction with the 
Poisson magnetostatic code. STEPAC was used to predict the per- 
formance of the RFS SP-100 TEM pump and the results of severai 
scoping parametric studies are presented. 


13367 Nuclear closed-cycle gaseous heat engine concept. 
Ross, B.A. (Pacific Northwest Lab., Richland, WA (USA)); Drost, 
M.K. pp. 2950 of Proceedings of the 24th intersociety energy con- 
version engineering conference. Volume 5. IEEE Service Center, 
Piscataway, NJ (1989). DOE Contract AC06-76RL01830. (CONF- 
890815-: 24. intersociety energy conversion engineering 
conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899546. 

A nuclear closed-cycle gaseous heat engine concept is pre- 
sented in which mechanical or electrical power is produced from 
the fission of uranium hexafluoride (UF,). The engine consists of a 
reaction chamber and piston, a regenerator, a cooler, and an 
expansion/compression cylinder and piston. The concept is envi- 
sioned to be useful for applications where heat sources (fossil fuel) 
are not easily obtained, such as for remote terrestrial or space 
power generation. Potential advantages include simplicity, easily 
transportable fuel, and reliability. The major unresolved issues 
include corrosion, nuclear/thermodynamic interactions, and the rel- 
atively low operating speed of the engine. 


13368 Analysis of high power/energy nuclear-pumped laser 
reactor con . Gu, G. Thesis (Ph. D.). 174p. Univ. of Missouri, 
Columbia, MO (US) (1987). Available from University Microfilms, 
PO Box 1764, Ann Arbor, MI 48106, Order No.88-18,940. 
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Because of high-energy density available in nuclear fuel permits 
a high total output with a very low mass, nuclear-powered lasers 
offer the possibility of being able to operate very high-power lasers 
from a space base. However, the nuclear-pumped laser is not only 
an interesting research tool, but also an embryonic engineering 
technology. It is the most important among all the areas of engi- 
neering to develop some specific types of nuclear reactors for use 
with nuclear-pumped lasers. These reactors need to be coupled 
with the laser system efficiently, and then provide a high-energy 
conversion efficiency. This study evaluates the reactor engineering 
from a neutronics point of view, while considering the laser elec- 
tronics and thermodynamics. Four basic reactor concepts designed 
specifically for nuclear-pumped lasers are identified in this study: 
the thermal reactor laser, the aerosol-core reactor/laser, the 
surface-source reactor/laser, and the flash-lamp gas core reactor/ 
laser. The neutronic design of the reactors for geometries and ma- 
terials appropriate to each concept is examined. The specific 
properties in neutronics of these reactors are analyzed. 


2107 Regulation and Licensing 
Refer also to citation(s) 13326, 13344, 13424, 13433, 13436 


13369 (NUREG-0040-Vol.13-No.3) Licensee contractor and 
vendor inspection status report: Quarterly report, July 1989- 
September 1989. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Reactor Inspection and Safeguards. Dec 1989. 
121p. Sponsored by Nuclear Regulatory Commission. Available 
from NTIS, PC AO6/MF A01 - GPO; OSTI; INIS. 

This periodical covers the results of inspections performed by the 
NRC's Vendor Inspection Branch that have been distributed to the 
inspected organizations during the period from July 1989 through 
September 1989. 


13370 (NUREG—0304-Vol.14-No.3) Regulatory and technical 
reports (Abstract Index Journal): Compllation for third quarter 
1989, July-September. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Freedom of Information and Publications 
Services. Nov 1989. 45p. Sponsored by Nuclear Regulatory Com- 
mission. Available from NTIS, PC A04/MF A01 - GPO; OSTI; INIS. 

This journal includes all formal reports in the NUREG series 
prepared by the NRC staff and contractors; proceedings of confer- 
ences and workshops; as well as international agreement reports. 
The entries in this compilation are indexed for access by title and 
abstract, secondary report number, personal author, subject, NRC 
organization for staff and international agreements, contractor, in- 
ternational organization, and licensed facility. 


13371 (NUREG—0386-Digest-No.5-Rev.3) United States Nu- 
clear Regulatory Commission staff practice and procedure 
digest: Commission, Appeal Board and Licensing Board deci- 
sions, July 1972—March 1989: Revision 3. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of the General 
Counsel. Dec 1989. 586p. Sponsored by Nuclear Regulatory Com- 
mission. Available from NTIS, PC A25/MF A01 - GPO - OSTI. 

This Revision 3 of the fifth edition of the NRC Staff Practice and 
Procedure Digest contains a digest of a number of Commission, 
Atomic Safety and Licensing Appeal Board, and Atomic Safety and 
Licensing Board decisions issued during the period from July 1, 
1972 to March 31, 1989, interpreting the NRC's Rules of Practice 
in 10 CFR Part 2. This Revision 3 replaces in part earlier editions 
and revision and includes appropriate changes reflecting the 
amendments to the Rules of Practice. The Practice and Procedure 
Digest was originally prepared by attorneys in the NRC's Office of 
the Executive Legal Director (now, Office of the General Counsel) 
as an internal research tool. Because of its proven usefulness to 
those attorneys, it was decided that it might also prove useful to 
members of the public. Accordingly, the decision was made to pub- 
lish the Digest and subsequent editions thereof. 


13372 (NUREG-0386-DIGEST-No.5-Rev.4) United States 
Nuclear Regulatory Commission staff practice and procedure 
digest: Commission, Appeal Board and Licensing Board deci- 
sions, July 1972—June 1989: Revision 4. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of the General 





Counsel. Dec 1989. 542p. Sponsored by Nuclear Regulatory Com- 
mission. Available from NTIS, PC A23/MF A01 - GPO - OSTI. 

This Revision 4 of the fifth edition of the NRC Staff practice and 
Procedure Digest contains a digest of a number of Commission, 
Atomic Safety and Licensing Appeal Board, and Atomic Safety and 
Licensing Board decisions issued during the period from July 1, 
1972 to June 30, 1989, interpreting the NRC's Rules of Practice in 
10 CFR Part 2. This Revision 4 replaces in part earlier editions 
and revisions and includes appropriate changes reflecting the 
amendments to the Rules of Practice. The Practice and Procedure 
Digest was originally prepared by attorneys in the NRC’s Office of 
the Executive Legal Director (now, Office of the General Counsel) 
as an internal research tool. Because of its proven usefulness to 
those attorneys, it was decided that it might also prove useful to 
members of the public. Accordingly, the decision was made to pub- 
lish the Digest and subsequent editions thereof. 


13373 (NUREG-0540-Vol.11-No.10) Title list of documents 
made publicly available, October 1-31, 1989: Volume 11, No. 
10. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Freedom of Information and Publications Services. Jan 1990. 
318p. Sponsored by Nuclear Regulatory Commission. Available 
from NTIS, PC A14/MF A01 - GPO; OSTI; INIS. 

This monthly publication contains descriptions of the information 
received and generated by the US Nuclear Regulatory Commission 
(NRC). This information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of radioactive ma- 
terials and (2) nondocketed material received and generated by 
NRC pertinent to its role as a regulatory agency. As used here, 
docketed does not refer to Court dockets; it refers to the system by 
which NRC maintains its regulatory records. This series of docu- 
ments is indexed by a Personal Author Index, a Corporate Source 
Index, and a Report Number Index. The docketed information con- 
tained in the Title List includes the information formerly issued 
through the Department of Energy publication Power Reactor 
Docket Information, last published in January 1979. Microfiche of 
the docketed information listed in the Title List is available for sale 
on a subscription basis from the National Technical Information 
Service (NTIS). See NOTES at the end of the Preface for the com- 
plete NTIS address. 


13374 (NUREG-—0750-Vol.30-No.1) Nuclear Regulatory Com- 
mission issuances, July 1989. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Freedom of Information and Publi- 
cations Services. Jul 1989. 84p. Sponsored by Nuclear Regulatory 
Commission. Available from NTIS, PC AO5/MF A01 - GPO; OSTI, 
INIS. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licensing 
Appeal Boards (ALAB), the Atomic Safety and Licensing Boards 
(LBP), the Administrative Law Judge (ALJ), the Directors’ Deci- 
sions (DD), and the Denials of Petitions for Rulemaking (DPRM). 


13375 (NUREG-—0750-Vol.30-No.2) Nuclear Regulatory Com- 
mission issuances: Volume 30, No. 2. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Freedom of informa- 
tion and Publications Services. Aug 1989. 90p. Sponsored by 
Nuclear Regulatory Commission. Available from NTIS, PC A05/MF 
A01 - GPO; OSTI; INIS. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety nd Licensing 
Appeal Boards (ALAB), the Atomic Safety and Licensing Boards 
(LBP), the Administrative Law Judge (ALJ), the Directors’ Deci- 
sions (DD), and the Denials of Petitions for Rulemaking (DPRM). 
The summaries and headnotes preceding the opinions reported 
herein are not to be deemed a part of those opinions or have any 
independent legal significance. 


13376 (NUREG-—0940-Vol.8-No.3) Enforcement actions: Sig- 
nificant actions resolved: Quarterly progress report, 
July-September 1989. Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Enforcement. Dec 1989. 329p. Sponsored 
by Nuclear Regulatory Commission. Available from NTIS, PC 
A15/MF A01 - GPO - OSTI. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (July-September 
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1989) and includes copies of letters, Notices, and Orders sent by 
the Nuclear Regulatory Commission to licensees with respect to 
these enforcement actions. It is anticipated that the information in 
this publication will be widely disseminated to managers and em- 
ployees engaged in activities licensed by the NRC, so that actions 
can be taken to improve safety by avoiding future violations similar 
to those described in this publication. 


13377 (NUREG/CR-2000-Vol.8-No.11) Licensee Event Re- 
port (LER) compilation for month of November 1989: Volume 
8, No. 11. Nuclear Regulatory Commission, Washington, DC 
(USA). Office for Analysis and Evaluation of Operational Data; Oak 
Ridge National Lab., TN (USA). Dec 1989. 110p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract AC05-840R21400. 
(ORNU/NSIC—200-Vol.8-No.11). Available from NTIS, PC AO6/MF 
A01 - GPO; OSTI; INIS. 

This monthly report contains Licensee Event Report (LER) oper- 
ational information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during the one-month 
period identified on the cover of the document. The LERs, from 
which this information is derived, are submitted to the Nuclear 
Regulatory Commission (NRC) by nuclear power pliant licensees in 
accordance with federal regulations. Procedures for LER reporting 
for revisions to those events occurring prior to 1984 are described 
in NRC Regulatory Guide 1.16 and NUREG-1061, Instructions for 
Preparation of Data Entry Sheets for Licensee Event Reports. For 
those events occurring on and after January 1, 1984, LERs are be- 
ing submitted in accordance with the revised rule contained in Title 
10 Part 50.73 of the Code of Federal Regulations (10 CFR 50.73 — 
Licensee Event Report System) which was published in the Fed- 
eral Register (Vol. 48, No. 144) on July 26, 1983. NUREG-1022, 
Licensee Event Report System — Description of Systems and 
Guidelines for Reporting, provides supporting guidance and infor- 
mation on the revised LER rule. 


13378 (NUREG/CR-5458) Value-impact assessment for a 
candidate operating procedure upgrade program. Grant, T.F. 
(Battelle Human Affairs Research Center, Seattle, WA (USA)); Har- 
ris, M.S. Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Systems Research; Pacific Northwest Lab., Richland, WA 
(USA); Battelle Human Affairs Research Center, Seattle, 
WA (USA). Dec 1989. 139p. Sponsored Nuclear 
Regulatory Commission. DOE Contract ACO6-76RL01830. (PNL— 
7123;BHARC—800/89/047). Available from NTIS, PC AO7/MF A01 - 
GPO; OSTI; INIS. 

This report documents a value-impact assessment that was un- 
dertaken to assist the US Nuclear Regulatory Commission (NRC) 
in determining whether it should implement regulatory action that 
would specify requirements for the preparation of acceptable nor- 
mal and abnormal operating procedures by the NRC's licensee 
nuclear power plants. The following steps were used in this as- 
sessment: (1) the NRC regulatory action was defined as the NRC 
requiring each US nuclear power plant to undertake a candidate 
program to upgrade its normal and abnormal operating procedures, 
(2) the attributes effected by this action were identified, (3) the po- 
tential effects on the attributes were estimated, and (4) sensitivity 
analyses were performed to show how changes in important data 
would affect the expected changes in the attributes. These individ- 
ual evaluations were then summarized and the value-impact results 
displayed. 23 refs., 3 figs., 43 tabs. 


13379 (NUREG/CR-5509) Incentive regulation of nuclear 
power plants by state Public Utility Commissions. Martin, R.L. 
(Battelle Human Affairs Research Center, Seattle, WA (USA)); 
Olson, J.; Hendrickson, P. Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Reactor Regulation; Pacific 
Northwest Lab., Richland, WA (USA); Battelle Human Affairs Re- 
search Center, Seattle, WA (USA). Dec 1989. 63p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract ACO6-76RL01830. 
(PNL-7192;BHARC—700/89/057). Available from NTIS, PC A04/MF 
A01 - GPO; OSTI, INIS. 

Economic performance incentives established by state Public 
Utility Commissions (PUCs) currently are applicable to the con- 
struction or operation of approximately 73 nuclear power reactors 
owned by 27 utilities with investment greater than 10% in 18 
states. The NRC staff monitors development of the incentives and 
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periodically provides an updated report on all nuclear plant incen- 
tives to its headquarters and regional offices. The staff maintains 
contact with the PUCs and the utilities responsible for implement- 
ing the incentives in order to obtain the updated information and to 
consider potential safety effects of the incentives. This report on in- 
centive regulation of nuclear power plants by state PUCs presents 
the NRC staff's concerns on potential safety effects of economic 
performance incentives. It also includes a plant-by-piant survey that 
describes the mechanics of each incentive and discusses the fi- 
nancial effects of the incentive on the utility-owner(s) of the plant. 


2108 Economics 


Refer also to citation(s) 13321, 13340, 13384, 13385, 13386, 
13392, 13393, 13467 


13380 Expert systems at FRAGEMA, Framatome fuel divi- 
sion. Chaix, V.; Guyot, J. Transactions of the American Nuclear 
Society (USA), 59: 59-60 (1989). (CONF-890604—: Annual meet- 
ing of the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 
1989). 

As a supplier of nuclear fuel, FRAGEMA-Framatome Fuel Divi- 
sion conducts a large number of fuel management and safety 
studies. The urge to increase productivity and reduce costs has led 
to the development of powerful tools to carry out these tasks. The 
arrival of expert systems on the analysis tool market has made it 
possible to use this new technology in fuel management. Several 
prototypes were developed as early as 1986. The first system gen- 
erates a loading pattern meeting certain design criteria for a batch 
of assemblies of equal enrichment. Using a data base of design 
study characteristics, another prototype determines similarities be- 
tween past fuel management and the latest design study. Finally, 
the largest system provides computer code control as a part of 
safety studies. 


13381 Using an expert system to predict fuel consolidation 
wastes. Williamson, D.A. Transactions of the American Nuclear 
Society (USA), 59: 61 (1989). (CONF-890604—: Annual meeting of 
the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

With the ever-increasing quantities of spent nuclear fuel that the 
nation’s nuclear utilities are required to store on site, fuel rod 
consolidation is becoming increasingly attractive as a method of in- 
creasing spent nuclear fuel interim storage capacity. If and when 
fuel rod consolidation is implemented by a utility, two new waste 
streams are introduced. They are spent fuel disassembly (SFD) 
hardware and nonfuel assembly (NFA) hardware. Both of these 
waste streams result from the elimination of the void spaces in the 
fuel assembly, void spaces in which these hardware elements 
were previously housed or associated. The majority of the waste in 
these waste streams is rated as greater than class C low-level 
waste, which is currently expected to be disposed of in the federal 
high-level-waste repository. In order to plan for their eventual dis- 
posal, the approximate makeup of such wastes must be known. 
The expert system approach was chosen to attempt to predict the 
quantities and distribution. The purpose of this work was to de- 
velop a working prototype of such a system. 


13382 Enhancing operator performance through simulator 
training. Leonard, B. Transactions of the American Nuclear Soci- 
ety, Supplement (USA), 59: 5-6 (1989). (CONF-890833—: 14. 
biennial conference on reactor operating experience: plant opera- 
tions - the human element, Charlotte, NC (USA), 6-9 Aug 1989). 
Realizing the importance of the simulator in improving the overall 
performance of the industry, the Institute of Nuclear Power Opera- 
tions (INPO) and the National Academy for Nuclear Training have 
established some initiatives to both measure and enhance simula- 
tor training effectiveness. Simulator training effectiveness has been 
measured using scheduled observations of simulator training that 
are conducted as part of the periodic plant evaluations. A review of 
these evaluation reports has highlighted several areas of simulator 
training that could be improved. These areas are noteworthy 
because operator performance needed improvement in several sig- 
nificant areas that, generally, were not identified and critiqued by 
simulator instructors. As a result, the operators were not being 


188 ERA Vol. 15, No. 6 


given the opportunity to acknowledge these weaknesses and pro- 
vide methods for improving their own performance. Some utilities 
recognized this problem and requested assistance in improving 
simulator instruction. The efforts in this area have resulted in the 
Simulator Instructor Workshop described herein. 
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Refer also to citation(s) 13307, 15788 


13383 Validation of ice condenser scrubbing models. 
Owezarski, P.C. (Pacific Northwest Lab., Richland, WA (USA)); 
Winegardner, W.K. pp. 45 of Nuclear chemistry and technology. 
Third Chemical Congress of North America. American Chemical 
Society, Washington, DC (US) (1988). (CONF-8806143—: Nuclear 
reactor severe accident chemistry symposium, Toronto (Canada), 
5-10 Jun 1988). 

Tests at the Pacific Northwest Laboratory (PNL) provided data to 
help validate and update the ICEDF computer code. ICEDF uses 
models to simulate the scrubbing of aerosol particles and voiatile 
iodine species in the ice condensers of a particular PWR contain- 
ment design. Tests in a full-length, four channel condenser 
revealed that particle scrubbing, as expected, is effected primarily 
by steam condensation and settling. Particle growth and bi- 
directional flows were observed. Significant scrubbing occurred in 
the inlet region of the ice columns. This scrubbing was due to 
steam condensation on melt water/condensate films and falling 
drops. Models of the bi-directional flow and inlet condensation also 
affect scrubbing expressed as decontamination factors (DFs). DFs 
from both ICEDF and experiments show the influence of a number 
of accidents parameters (ice availability; particle size, concentra- 
tion, and solubility; steam fraction; and gas flow rates). 


2201 Theory and Calculation 


Refer also to citation(s) 12647, 12956, 13335, 13379, 13404, 
13405, 13487, 13488, 15581 


13384 (NUREG/CR-5057) Aging mitigation and improved 
programs for nuclear service diesel ators. Hoopingarner, 
K.R. (Pacific Northwest Lab., Richiand, WA (USA)); Zaloudek, F.R. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Engineering; Pacific Northwest Lab., Richland, WA (USA). Dec 
1989. 61p. Sponsored by Nuclear Regulatory Commission. DOE 
Contract ACO6-76RL01830. (PNL-6397). Available from NTIS, PC 
A04/MF A01 - GPO; OSTI; INIS. 

Recent NRC sponsored aging research work on nuclear service 
diesel generators has resulted in a recommendation that an im- 
proved engine management program should be adopted for aging 
mitigation and reliability improvement. The center of attention 
should be to ensure diesel-generator operational readiness. This 
report emphasizes a “healthy engine concept” and recommends 
parameters to be monitored to determine engine condition. The 
proposed program and approach recommended in this report rep- 
resent balanced management where diesel generator testing, 
inspections, monitoring, trending, training, and maintenance all 
have appropriate importance. Fast-starting and fast-loading test of 
nuclear service diesels causes very rapid wear of certain engine 
components. This report documents this aging and wear mecha- 
nism and recommends ways to largely eliminate this unique aging 
stressor. Current periodic intrusive maintenance and engine over- 
haul practice have been found to be less favorable for safety 
assurance than engine overhauls based on monitoring and trend- 
ing results or on a need to correct specific engine defects. This 
report recommends that the periodic overhaul requirements be re- 
evaluated. Diesel generator research on aging and wear is 
sponsored by the US Nuclear Regulatory Commission (NRC), Of- 
fice of Nuclear Regulatory Research. The research reported in this 
report was conducted by Pacific Northwest Laboratory (PNL), 
which is operated for the Department of Energy by Battelle Memo- 
rial Institute. 23 refs., 3 figs., 8 tabs. 


13385 The Maryland nuclear science baccalaureate degree 
program: The utility perspective. Mueller, J.R. Transactions of 





the American Nuclear Society (USA), 59: 10 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

In the early 1980s, Wisconsin Public Service Corporation 
(WPSC) made a firm commitment to pursue development and sub- 
sequent delivery of an appropriate, academically accredited 
program leading to a baccalaureate degree in nuclear science for 
its nuclear operations personnel. Recognizing the formidable tasks 
to be accomplished, WPSC worked closely with the University of 
Maryland University College (UMUC) in curriculum definition, spe- 
cific courseware development for delivery by computer-aided 
instruction, individual student evaluation, and overall program im- 
plementation. Instruction began on our nuclear plant site in the fall 
of 1984. The university anticipates conferring the first degrees from 
this program at WPSC in the fall of 1989. There are severa! no- 
table results that WPSC achieved from this degree program. First 
and most importantly, an increase in the level of education of our 
employees. It should be stated that this program has been well re- 
ceived by WPSC operator personnel. These employees, now 
armed with plant experience, a formal degree in nuclear science, 
and professional education in management are real candidates for 
advancement in our nuclear organization. 


13386 Satellite education: The national technological uni 
versity. Waugh, J.D. Transactions of the American Nuclear Society 
(USA), 59: 12-13 (1989). (CONF-890604—: Annual meeting of the 
American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

National Technological University (NTU) was founded to address 
the wide-ranging educational needs of the employed technical pro- 
fessional. A_ state-of-the-art satellite delivery system allows 
nationwide coverage by participating engineering colleges. Estab- 
lished in 1984, NTU is now a nonprofit effort of 24 engineering 
colleges. The NTU network grew rapidly to its present configura- 
tion, and enroliment patterns clearly demonstrate the need and 
acceptance of the concept. Each member school teaches its own 
courses (with on-campus students enrolled) over the network and 
awards its own grades. Receiving sites at NTU are operated by a 
sponsoring organization (i.e., the employer) in accordance with 
NTU guidelines. Masters degrees are offered in electrical engineer- 
ing, computer engineering, computer science, engineering 
management, and manufacturing engineering. Several certificate 
programs are also available. Typically, NTU telecasts 80 credit 
courses each term. Over 50,000 attend continuing education 
courses, tutorials, and research teleconferences each year. Newly 
acquired channels will enable further expansion. 


13387 Degrees through orrsite instruction at nuclear facili- 
ties. Baratta, A.J.; Diethorn, W.S. Transactions of the American 
Nuclear Society (USA), 59: 13-14 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

While the need for degreed personnel in the control room of nu- 
clear reactors is still being debated, it is clear that a way to attain 
this goal if required is not obvious. This paper describes two pro- 
grams offered by the Pennsylvania State University’s nuclear 
engineering department to the nuclear professional. Future trends 
of campus instruction using new video technologies are explored. 


13388 Depletion perturbation theory for the constrained 
equilibrium cycle. Yang, W.S. (Argonne National Lab., Engineer- 
ing Physics Div., Argonne, IL (US)); Downar, T.J. Nuclear Science 
and Engineering (USA), 102(4): 365-380 (Aug 1989). 

Generalized perturbation theory for the coupled neutron/nuclide 
field is extended to the constrained equilibrium fuel cycle. A varia- 
tional method is used to formulate the adjoint depletion equations 
for the two-point boundary value problem of the equilibrium cycle. 
The reactor operating constraints are treated using the methods of 
constrained sensitivity theory. A practical numerical algorithm is de- 
veloped to solve the constrained equilibrium cycle adjoint equations 
and sensitivity coefficients are generated for several responses in a 
zero-dimensional, two-group example. In all cases, the sensitivities 
are in excellent agreement with the results of the direction subtrac- 
tion of perturbed forward calculations. 
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Refer also to citation(s) 13338, 13361, 13382, 13420, 13432, 
13467, 14312, 14570 


13389 (CEGB-RD-B-6160/R89) The completeness of fault 
tree analysis in the presence of . Hughes, R.P. 
Central Electricity Generating Board, Berkeley (UK). Berkeley Nu- 
clear Labs. Feb 1989. 19p. Order Number DE90616306. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Existing standard fault tree assessments of systems do not 
include an assessment of the effects of dependencies in an inte- 
grated fashion, but simply add on a "common cause cut-off’. To 
support the values used for this cut-off, cut-sets involving certain 
groups of components susceptible to dependent failure can be as- 
sessed using the Distributed Failure Probability method. These 
rank one contributions do not cover all the possibilities, however, 
so there is an outstanding need for an integrated procedure for de- 
pendent failure assessment of systems which allows for all ranks 
of cut-set. The purpose of this note is to provide such a procedure 
which builds upon the standard approach to fault tree analysis. In 
this standard approach, only a limited number of cut-sets is found, 
and they are evaluated assuming independence of their compo- 
nents. So, some cut-sets are neglected which could be important 
contributors to the system failure probability if their components are 
not independent of each other. The procedure developed therefore 
deals with this truncation problem and with dependency together. 
The result is a practical and efficient method for bounding system 
failure probabilities. The method is a progressive one, whereby this 
bound is reduced as necessary by a more refined analysis. A sim- 
ple example is used to illustrate the procedure. (author). 


13390 (CEGB-RD-L-3441/R88) Condensation 

in a turbine blade passage. Skillings, S.A. Central Electricity Re- 
search Labs., Leatherhead (UK). Feb 1989. 20p. Order Number 
DE90616307. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The mechanisms associated with the formation and growth of 
water droplets in the large low-pressure (LP) turbines used for 
electrical power generation are poorly understood and recent mea- 
surements have indicated that an unusually high loss is associated 
with the initial nucleation of these droplets. In order to gain an in- 
sight into the phenomena which arise in the turbine situation, some 
experiments were performed to investigate the behaviour of con- 
densing steam flows in a blade passage. This study has revealed 
the fundamental significance of droplet nucleation in modifying the 
single-phase flow structure and results are presented which show 
the change in shock wave pattern when inlet superheat and outlet 
Mach number are varied. The trailing-edge shock wave structure 
appears considerably more robust towards variation of inlet super- 
heat than purely one-dimensional considerations may suggest and 
the inadequacies of adopting a one-dimensional theory to analyse 
multi-dimensional condensing flows are demonstrated. Over a cer- 
tain range of outlet Mach numbers an oscillating shock wave will 
establish in the throat region of the blade passage and this has 
been shown to interact strongly with droplet nucleation, resulting in 
a considerably increased mean droplet size. The possible implica- 
tions of these results for turbine performance are also discussed. 
(author). 


13391 (EPRI-NP-6615) Finite-element analysis of flawed 
and unflawed pipe tests: Final . James, RJ. (ANATECH 
Research Corp., La Jolla, CA (USA)); Nickell, R.E.; Sullaway, M.F. 
Electric Power Research Inst., Palo Alto, CA (USA); ANATECH Re- 
search Corp., La Jolla, CA (USA). c Dec 1989. 44p. Sponsored by 
Electric Power Research Institute. Available from Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

Contemporary versions of the general purpose, nonlinear finite 
element program ABAQUS have been used in structural response 
verification exercises on flawed and unflawed austenitic stainless 
steel and ferritic steel piping. Among the topics examined, through 
comparison between ABAQUS calculations and test results, were: 
(1) the effect of using variations in the stress-strain relationship 
from the test article material on the calculated response; (2) the 
convergence properties of various finite element representations of 
the pipe geometry, using shell, beam and continuum models; (3) 
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the effect of test system compliance; and (4) the validity of 
ABAQUS J-integral routines for flawed pipe evaluations. The study 
was culminated by the development and demonstration of a 
“macroelement” representation for the flawed pipe section. The 
macroelement can be inserted into an existing piping system 
model, in order to accurately treat the crack-opening and crack- 
closing static and dynamic response. 11 refs., 20 figs., 1 tab. 


13392 (HEDL-SA-3606) The light water reactor pressure 
vessel surveillance dosimetry improvement program (LWR-PV- 
SDIP): Past accomplishments, recent developments and future 
directions. Gold, R.; McElroy, W.N. Hanford Engineering Develop- 
ment Lab., Richland, WA (USA). 2 Dec 1986. 29p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC06-76FF02170. 
(CONF-870501—-9: 6. ASTM-Euratom symposium on reactor 
dosimetry: methods, applications, and standardization, Jackson 
Hole, WY (USA), 31 May - 5 jun 1987). Order Number 
DE90004161. Available from NTIS, PC A03/MF A01; OSTI; INIS. 
The integrity of the pressure vessel (PV) of a nuclear power plant 
is a major safety consideration throughout the life of the power 
plant. Since the PV is nonreplaceable, radiation embrittlement can 
limit the serviceable lifetime of the PV and thereby limit the effec- 
tive operating lifetime of the plant. It can further restrict normal 
heat-up and cool-down reactor operations, with resultant cycle-to- 
cycle economic implications. In recognition of these safety and 
economic issues, the US Nuclear Regulatory Commission (NRC) 
established the light water reactor LWR-PV surveillance dosimetry 
improvement program (SDIP) some ten years ago to improve, 
maintain and standardize neutron dosimetry, damage correlation, 
and the associated reactor analysis procedures used for predicting 
the integrated effect of neutron exposure to LWR-PV. The LWR-PV- 
SDIP adopted specific experimental and calculational strategies to 
meet the challenge of this complex radiation induced (PV) embrit- 
tlement phenomenon. A vigorous research effort has gone forward 
worldwide to implement these strategies. The major benefit of this 
program has been and continues to be a significant improvement 
in the accuracy of the assessment of the current metallurgical con- 
dition and the remaining safe operating lifetime of LWR-PV. The 
LWR-PV-SDIP has produced a broad range of technical accom- 
plishments over the last decade and these achievements are 
reviewed. These earlier LWR-PV-SDIP accomplishments have gen- 
erated, in turn, a number of significant new developments that are 
described. A natural outgrowth of LWR-PV-SDIP work is the expe- 
rience to project future needs of LWR-PV surveillance. On this 
basis, recommendations for future directions are advanced with 
special emphasis on pliant life extension. 46 refs., 2 figs., 5 tabs. 


13393 Motor-operated valves: implementing predictive 
maintenance. McGill, D. Transactions of the American Nuclear So- 
ciety, Supplement (USA), 59: 62-65 (1989). (CONF-890833-: 14. 
biennial conference on reactor operating experience: plant opera- 
tions - the human element, Charlotte, NC (USA), 6-9 Aug 1989). 
The motor operator maintenance program at the Duane Arnold 
Energy Center (DAEC) involves predictive and preventive mainte- 
nance. The primary objectives of this program are to reduce 
unplanned corrective maintenance and to achieve and maintain a 
high level of motor operator reliability, regardless of plant operating 
conditions. Preventive maintenance is the firs step in reducing un- 
planned corrective maintenance. The second step in achieving and 
maintaining a high level of reliability under any operating conditions 
may require some additional information. In this regard, lowa Elec- 
tric Light and Power Company will be determining which factors 
change a motor operator’s performance over time and determining 
how motor operator performance will change from cold static test 
conditions to normal on-line operating conditions. The DAEC will 
begin on-line diagnostic testing in April of 1989 to determine the ef- 
fect on motor operator performance of changing from the cold 
Static test conditions. The diagnostic system uses a yoke-mounted 
force sensor. After initial sensor installation, which is performed 
during a system downtime, diagnostic testing is set up without re- 
moving the motor operator from service. This allows for all test 
data to be gathered on a normal stroke of the valve during the 
surveillance test. The authors expect to be able to detect and iden- 
tify subtle changes in motor operator performance and to use 
these as the bases for their predictive maintenance program. 
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13394 Advanced vaive motor operator diagnostic system. 
Thibault, C. Transactions of the American Nuclear Society, Suppie- 
ment (USA), 59: 65 (1989). (CONF-890833-: 14. biennial 
conference on reactor operating experience: plant operations - the 
human element, Charlotte, NC (USA), 6-9 Aug 1989). 

A brief summary of the current use of diagnostic applications to 
motor-operated valves (MOVs) to satisfy the requirements of IE 
Bulletin 85-03, IE 85-03 (Supplement 1), and preventive mainte- 
nance applications is presented in this paper. This paper explains 
a new system for diagnostics, signature analysis, and direct mea- 
surement of actual load on MOV in the closed direction. This 
advanced vaive motor operator diagnostic system (AVMODS) sys- 
tem comprises two complementary segments: (1) valve motor 
operator diagnostic system (V-MODS) and (2) motor current signa- 
ture analysis (MCSA). AVMODS technical considerations regarding 
V-MODS and MCSA are discussed. 
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Refer also to citation(s) 13305, 13354, 13402, 13423, 13484, 
13485, 13487, 13488 


13395 (AD-A-211344/7/XAB) Scheduling sporadic and ape- 
riodic events in a hard real-time system. Final report. Sprunt, 
B.; Sha, L.; Lehoczky, J. Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Software Engineering Center. Apr 1989. 47p. (CMU/SEI- 
89-TR-11). Available from NTIS, PC A03/MF A01. 

A real-time system consists of both aperiodic and periodic tasks. 
Periodic tasks have regular arrival times and hard deadlines. Aperi- 
odic tasks have irregular arrival times and either soft or hard 
deadlines. This paper, we presents a new algorithm, the Sporadic 
Server algorithm, that greatly improves response times for soft- 
deadline aperiodic tasks and can guarantee hard deadlines for 
both periodic and aperiodic tasks. The operation of the Sporadic 
Server algorithm, its performance, and schedulability analysis are 
discussed and compared with previous, published aperiodic service 
algorithms. Real-time systems are used to control physical pro- 
cesses that range in complexity from automobile ignition systems 
to controllers for flight systems and nuclear power plants. in these 
systems, the correctness of system functions depends upon not 
only the results of computation but also the times at which results 
are produced. 


13396 (ORNL/tr-89/50) Parameter study of reactivity acc+ 
dents in the FRM [Munich-Garching Research Reactor]. Gysler 
(Internationale Atomreaktorbau GmbH (INTERATOM), Bergisch 
Gladbach (Germany, F.R.)); Matheis. Oak Ridge National Lab., TN 
(USA). [1989]. 13p. Translation of INTERATOM Note, No. 
54.07538.9, April 14, 1988. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90004119. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
A parameter study was carried out for the FRM and the KKE7 
core; in this study the effect of the important parameters on the 
chronological accident sequence and the max. power that was 
reached was investigated for the startup accident as the limiting 
case. The parameters that were varied included the position of the 
fully withdrawn safety rods and their drop behavior, the traveling 
velocity and pitch of the rod characteristic curve for the control rod 
and the safety rods, the delay time between the attainment of the 
physical limit value and the start of the drop movement, and the 
level of the neutron flux density limit. The nuclear boundary condi- 
tions for the analysis were adopted substantially from the HFR, 
Grenoble. 3 refs., 7 figs., 1 tab. 


13397 (PSI-52) Three-dimensional space-time dependent 
analysis of a rod ejection accident in a PWR. Knoglinger, E.; 
Belblidia, L.A.; Skoff, G.; Kallfelz, J.M. Paul Scherrer Inst. (PSI), 
Wuerenlingen (Switzerland); Paul Scherrer Inst. (PSI), Villigen 
(Switzerland). Nov 1989. 33p. (CONF-8911156-1: 2. technical 





committee meeting on safety aspects of reactivity initiated acci- 
dents, Vienna (Austria), 14-17 Nov 1989). Order Number 
DE90005229. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; Paul Scherrer Institut, Wuerenlingen und Villigen, CH- 
5232 Villigen PSI, Switzorland. 

This paper presents results of a three-dimensional analysis of a 
rod ejection accident in a PWR in Switzerland. Two cases at hot 
zero power and full power at beginning of cycle are simulated. The 
analysis is performed using the three-dimensional code QUABOX/ 
CUBBOX-HYCA (QCH) which combined a coarse-mesh neutron 
flux expansion method with a parallel-channel model for the 
thermal-hydraulics. A series of static calculations is performed to 
locate the most reactive rod and to qualify QCH by comparing cal- 
culational results with measured data. The study analyzes in detail 
the spatial power, and temperature distributions in the core. Com- 
parisons with point-kinetics results confirm the conservatism of the 
point-kinetics approach, and show that the parameters of concern 
in this transient are well below the safety limit criteria. 14 refs., 21 
figs., 6 tabs. 
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Refer also to citation(s) 12721, 13418, 13603, 13684 


13398 (BNL-52224) Exploring and mapping: A comparison 
of the IEA-MARKAL and CEC-EFOM technical energy system 
models and the ANL electric utility model. Wene, Clas-Otto. 
Brookhaven National Lab., Upton, NY (USA). Nov 1989. 48p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. Order Number DE90005725. Available from NTIS, PC 
AO4/MF A01 - OSTI; GPO Dep. 

The purpose of the study is to conduct technical and conceptual 
inter-comparisons of three quite different, state-of-the-art energy- 
emissions models that can select least-cost measures for 
controlling emissions, calculate future emissions, and analyze en- 
ergy technology options. The goal is to provide an improved basis 
for selecting and applying models to address complex energy/ 
environmental issues. 49 refs., 9 figs., 5 tabs. 
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Refer also to citation(s) 13357, 13395, 13421, 13437, 13448, 
13475, 13476, 14527, 14638, 15511 


13399 (BNL-43602) Fractography evaluation of impact and 
tensile specimens from the HFBR [High Flux Beam Reactor]. 
Czajkowski, C.J. Brookhaven National Lab., Upton, NY (USA). Oct 
1989. 24p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC02-76CH00016. Order Number DE90005185. Available from 
NTIS, PC A03/MF A01; OSTI; iINIS; GPO Dep. 

The Materials Technology Group of the Department of Nuclear 
Energy (DNE) at Brookhaven National Laboratory (BNL) has per- 
formed a fractographic examination of neutron irradiated and 
unirradiated tensile and Charpy “V” notch specimens. The evalua- 
tion was carried out using a scanning electron microscope (SEM) to 
evaluate the fracture mode. Photomicrographs were then evaluated 
to determine the extent of ductility present on the fracture surfaces 
of the unirradiated specimens. Ductility area measurements ranged 
from 4.6-9.5% on typical photomicrographs examined. 12 figs. 


13400 (JAERI-M-89-097) Annual progress report on the 
NSRR experiments, (17): January 1985 through December 
1985. Japan Atomic Energy Research Inst., Tokyo (Japan). Aug 
1989. 166p. (In Japanese). Order Number DE90741458. Available 
from NTIS (US Sales Only), PC AO8/MF A01. 

Fuel behavior studies in simulated reactivity initiated accident 
(RIA) conditions have been performed by utilizing Nuclear Safety 
Research Reactor (NSRR) since October 1975. This report de- 
scribes the results obtained from January through December, 1985. 
A total of 48 tests were carried out during this period; those are 6 
fuel design parameter tests (2 stainless steel clad fuel rod tests, 2 
pre-irradiated clad fuel rod tests and 2 long-sized fuel rod tests), 6 
defected fuel rod tests (6 fretting corroded clad fuel rod tests), 7 
severe fuel damage tests (3 fuel rod melting tests, 2 coolability 
tests and 2 fission products detection tests), 9 special fuel rod tests 
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(7 mixed oxide fuel rod tests and 2 Gd2O03-UO>2 fuel rod tests), 16 
miscellaneous atmospheric pressure capsule tests (6 mechanica! 
energy measurement tests, 5 deformation measurement tests, 3 
acoustic measurement tests, etc.), 1 high temperature high pres- 
sure capsule test, and 2 fuel behavior observation tests. (author). 


13401 (JAERI-M-89-114) Fundamental experiment on the 
closed circuit type thermosyphon with concentric tubes for 
the JRR-3 cold neutron source, (2). Kumai, Toshio (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Kudo, Mitsuyoshi; Sakamoto, Masanobu; 
Akutsu, Cho; Takahashi, Hidetake. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Sep 1989. 38p. (in Japanese). Order Number 
DE90741479. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

An experimental study has been performed to understand the 
characteristics of the closed circuit type the with con- 
centric tubes by using Freon-113 as working fluid on the full scale 
model of the JRR-3 cold neutron source whose thermosyphon sys- 
tem has roles to maintain the liquid hydrogen in the moderator cell 
and to remove the heat produced in the cryostat. The purposes of 
this experiment were forcussed on observing flow pattern of the 
working fluid and measuring the heat transfer limitation, the liquid 
level and the void ratio in the moderator cell as a function of the 
charged liquid volume and heat input. In conclusion, the following 
main items are made clear. 1. The volume of the charged liquid is 
very important factor to prevent the thermosyphon from oscillation 
and dryout. If the volume of the charged liquid is more than the 
critical volume which depends on the size, shape and volume of 
the syphon circuit, the oscillation and dryout phenomena may not 
occur. 2. The volume of stored liquid and the void ratio in the mod- 
erator cell are controlled by regulating the volume of the 
liquid. These results show that the thermosyphon in the JRR-3 cold 
neutron source can be controlled properly by adjusting the volume 
of the charged liquid. (author). 


13402 (JAERI-M-—89-118) Optimization of uranium isotope 
distribution and burnable poison of High Temperature Engi- 
neering Test Reactor (HTTR). Yamashita, Kiyonobu (Japan 
Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai Re- 
search Establishment); Shindo, Ryuichi; Murata, Isao; Maruyama, 
Soh; Tokuhara, Kazumi. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Sep 1989. 7ip. (In Japanese). Order Number 
DE90741476. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

The optimization of uranium isotope distribution and burnable 
poison of the High Temperature Engineering Test Reactor (HTTR) 
with the thermal power of 30MW has been done to achieve the re- 
actor outlet coolant temperature of 950degC. The uranium isotope 
distribution is adjusted to obtain the optimal power distribution with 
which the fuel temperature is minimized. The burnable poison is 
used to reduce the excess reactivity so that the power distribution 
is not disturbed through the control rod inserted in core. The core 
of which the maximum fuel temperature is kept under the limited 
temperature has been constructed from this optimization. This 
report presents the optimization process of uranium isotope distri- 
bution and burnable poison and its result. (author). 


13403 (SAND—87-0098-Vol.1, pp. 45-56) Current status of 
the SKUA burst assembly machine. Plassmann, E.A. (Los 
Alamos National Laboratory, NM (USA)); Wimett, T.F. Sandia 
National Labs., Albuquerque, NM (USA). Feb 1987. (CONF- 
860420—Vol.1: Fast burst reactor workshop, Albuquerque, NM 
(USA), 8-10 Apr 1986). In Proceedings of the Fast Burst Reactor 
Workshop held in Albuquerque, NM April 8-10, 1986. Order Num- 
ber DE87009239. Available from NTIS, PC A11/MF A01. 

The design philosophy for the SKUA Burst Assembly Machine, 
being developed at Los Alamos, is reviewed along with results of 
supporting calculations. Several novel applications are also dis- 
cussed to show the unique capabilities available. 


13404 (SAND-87-0098-Vol.1, pp. 73-74) Use of NPN bipolar 
transistors for silicon equivalent neutron damage. Ahiport, B. 
(Northrop Electronics Division, Hawthorne, CA (USA)); Garrison, D. 
Sandia National Labs., Albuquerque, NM (USA). Feb 1987. 
(CONF-860420—Vol.1: Fast burst reactor workshop, Albuquerque, 
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NM (USA), 8-10 Apr 1986). In Proceedings of the Fast Burst Reac- 
tor Workshop held in Albuquerque, NM April 8-10, 1986. Order 
Number DE87009239. Available from NTIS, PC A11/MF A01. 

With the closing of the Northrop Triga Reactor, Northrop shifted 
its neutron irradiations to the several government Fast Burst Reac- 
tors. As a control, an inexpensive NPN bipolar transistor was 
chosen to monitor the silicon equivalent damage created by the dif- 
fering neutron spectra. Noticeable biases occurred between the 
comparisons with 1 Mev silicon equivalent dosimetry reported by 
the several facilities and the damage observed in the monitor tran- 
sistors and other semiconductors being irradiated. A special effort 
was committed to automate the measurement of the monitor tran- 
sistors. Their behavior was then studied and quantified so that a 
more precise determination of the neutron fluence could be ob- 
tained. The techniques needed for accurate read-out of fluences 
from monitor transistors, with supporting data, is presented. The 
variabilities are mostly related to the choice of monitor transistor, 
test conditions, ambient and self-heating, and timing/annealing of 
the measurements. The occurrence of reverse annealing, varying 
with measurement current, is detailed. Also the monitoring of Vee 
as a thermometer to correct the damage factor to a standard tem- 
perature is noted. The eiectrical measurement errors have been 
made negligible. Some preliminary comparisons are given for the 
several facilities, using their historic 1 Mev (Si) sulfur/conversions. 
These comparisons do not include any adjustments for the biases 
developed by experiment positioning or recent changes in the sili- 
con 1 Mev damage equivalence curve. 


13405 (SAND-—87-0098-Vol.1, pp. 75-84) Hardness parame- 
ter studies at the White Sands Missile Range fast burst 
reactor. Flanders, T.M. (Nuclear Effects Laboratory, White Sands 
Missile Range, NM (USA)); Sparks, M.H. Sandia National Labs., 
Albuquerque, NM (USA). Feb 1987. (CONF-860420—Vol.1: Fast 
burst reactor workshop, Albuquerque, NM (USA), 8-10 Apr 1986). 
In Proceedings of the Fast Burst Reactor Workshop held in Albu- 
querque, NM April 8-10, 1986. Order Number DE87009239. 
Available from NTIS, PC A11/MF A01. 

This is a progress report on a continuing investigation of the 1 
MeV equivalence concept. The Silicon displacement damage cross 
section published in ASTM Standard E722 has been re-examined. 
The original data used to produce the damage cross section was 
obtained in order to verify the average value for the damage cross 
section around 1 MeV. The Standard damage cross section was 
also compared to a damage cross section sometimes used in 
transport calculations for 1 MeV dose. The report also presents an 
early analysis of a comparison of silicon displacement damage by 
fission neutrons and by fusion neutrons. Thirty 2N2222A transistors 
were exposed to fission spectrum, 14 MeV, and 3 MeV neutrons. 
This is the first in a series of planned experiments to monitor the 1 
MeV equivalence of various neutron sources. 


13406 (SAND-87-0098-Vol.1, pp. 105-122) Damage equive- 
lence in the Irradiation of silicon. Lee, C.E. (Technadyne 
Engineering Consultants, Inc., Albuquerque, NM (USA)); Luera, 
T.F. Sandia National Labs., Albuquerque, NM (USA). Feb 1987. 
(CONF-860420—Vol.1: Fast burst reactor workshop, Albuquerque, 
NM (USA), 8-10 Apr 1986). In Proceedings of the Fast Burst Reac- 
tor Workshop held in Albuquerque, NM April 8-10, 1986. Order 
Number DE87009239. Available from NTIS, PC A11/MF A01. 

Displacement damage in silicon is evaluated for 13 displacement 
kerma models and 12 incident neutron energy-fluence spectral dis- 
tributions. The integrals are performed interactively using an 
adaptive recursive Simpson integration technique in Turbo-Pascal 
which allows for any mixture of analytic and/or multigroup displace- 
ment kerma factors and spectral distributions. The radiation 
hardness parameter determined from the recent NJOY evaluation 
is compared with other known evaluations. The simulation fidelity, 
which depends on the ratio of the hardness parameter for the op- 
erational environment to that for the simulation environment, is 
evaluated and compared for these spectra and models. If NJOY is 
assumed to provide the correct neutron fluence ratio for the simu- 
lation, then the error introduced by using other kerma models is 
less than 10 percent except for the 14 MeV spectra. 


13407 (SAND-87-0098-Vol.1, pp. 185-200) Radiation envi- 
ronment for the White Sands Missile Range Fast Burst Reactor 
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in outdoor operations. Flanders, T.M. (Nuclear Effects Laboratory, 
White Sands Missile Range, NM (USA)); Meason, J.L.; Sparks, 
M.H. Sandia National Labs., Albuquerque, NM (USA). Feb 1987. 
(CONF-860420—Vol.1: Fast burst reactor workshop, Albuquerque, 
NM (USA), 8-10 Apr 1986). In Proceedings of the Fast Burst Reac- 
tor Workshop held in Albuquerque, NM April 8-10, 1986. Order 
Number DE87009239. Available from NTIS, PC A11/MF A01. 

The White Sands Missile Range Fast Burst Reactor (FBR) can 
be operated outdoors to provide a reasonable simulation of nuclear 
weapon radiation environments which require air-ground interface 
interaction components and sky shine components. In this 
operational mode, the FBR can produce measurable radiation envi- 
ronments up to 1 kilometer away. Transport calculations have been 
performed in order to characterize the FBR produced radiation 
environment. To complement these calculations, a number of mea- 
surements have been carried out with the aim of measuring both 
spectral characteristics and total dose levels of the radiation envi- 
ronment. This paper will address, in some detail, the transport 
calculation results and make comparisons to an experimental mea- 
surement of the neutron spectrum obtained at a distance of 170 
meters from the FBR. Transport calculation results indicate good 
agreement with experimental results when the DNA library of 
cross-sections is used but only limited agreement when the EPR- 
based library of cross-sections was used. One calculation was 
performed in which the resulting radiation environment passed 
through approximately 12 inches of a wood platform. The effects of 
wood on the resulting neutron spectrum are very apparent. Finally, 
neutron environments at 170 meters from the FBR are compared 
to experimental measurements performed at the Aberdeen Pulse 
Reactor also at 170 meters from the reactor. Reasonable agree- 
ment between the two sets of data are observed, especially when 
one considers the difference in the physical environments between 
White Sands and Aberdeen. 


13408 Analysis of loss-of-coolant accident for MURR 30- 
MW power-upgrade project using RELAP5/MOD2. Wang, J.L. 
Thesis (Ph. D.). 177p. Univ. of Missouri, Columbia, MO (US) 
(1987). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, MI 48106, Order No.88-18,977. 

This study is part of the preliminary safety analysis for the new 
power expansion project on the University of Missouri Research 
Reactor (MURR). The loss of coolant accident (LOCA), which is 
initiated by hypothetical pipe ruptures at the most adverse positions 
(V507 A & B) in both the hot and cold legs of the primary coolant 
loop, is analyzed with the thermohydraulic transient code RELAPS/ 
MOD2. A complete MURR facility model developed in this work 
can be used for other transient analysis on the MURR. Results 
show, based on the RELAP5S/MOD2 code predictions, that for the 
present 10 MW, film boiling never occurs with the postulated 
LOCA. For higher operating powers up to 30 MW, the peak fuel 
temperature is far below its melting temperature under the postu- 
lated LOCA, although part of the core will have experienced severe 
thermal hydraulic changes for a short period of five seconds follow- 
ing the pipe breaks. A number of suggestions are made for the 
future power-upgrade work to improve the reactor’s response to 
abnormal accidents. Also, recommendations are made for facility 
transient tests to benchmark the RELAP/MURR model and for 
those users who will use this model in the future. 


13409 Radiation damage studies for nuclear power reactors 
at the Ford nuclear reactor. Burn, R.R. Transactions of the Amer- 
ican Nuclear Society, Supplement (USA), 59: 26-28 (1989). 
(CONF-890833-—: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

Two long-term, accelerated, radiation damage studies are in 
progress at the Ford nuclear reactor, University of Michigan. The 
first involves neutron and gamma irradiation of neutron shielding 
material test specimens for Westinghouse. The second is a reactor 
vessel steel damage study being conducted for Battelle Columbus 
Laboratories. Damage from fast neutrons is the primary interest in 
the Battelle program. The two programs described are typical of ir- 
radiation programs that can be conducted at open-pool research 
reactors. The open pool provides easy access for positioning spec- 
imens in desired locations and the flexibility of periodic removal. 





The major requirement for a program to be carried out within a rea- 
sonable time frame is a sustained, continuous operating schedule. 


13410 Procurement of replacement vessels for 
MURR. Meyer, W.A. Jr.; Edwards, C.B. Jr.; McKibben, J.C.; 
Schoone, A.R. Transactions of the American Nuclear Society, Sup- 
plement (USA), 59: 31-32 (1989). (CONF-890833-: 14. biennial 
conference on reactor operating experience: plant operations - the 
human element, Charlotte, NC (USA), 6-9 Aug 1989). 

The University of Missouri Research Reactor Facility (MURR) lo- 
cated in Columbia, Missouri, is the highest powered, highest 
steady-state flux university research reactor in the United States. 
The reactor is a 10-MW pressurized loop, in-pool-type, light-water- 
moderated, beryllium-reflected, flux trap reactor. MURR has a 
compact core (0.033 m°) composed of eight fuel elements of the 
materials test reactor type arranged as an annular right circular 
cylinder between the inner and outer aluminum pressure vessels. 
Conservative engineering judgment resulted in the decision in 1988 
to purchase new inner and outer pressure vessels. This paper de- 
tails the difficulties encountered in procuring replacements for 
aluminum pressure vessels built to standards that are no longer 
applicable in attempting to meet nuclear standards that are not ap- 
plicable to nonferrous material. 


13411 FREC-Il: An upgrade to SNL’s annular core research 
reactor. Rubio, R.A.; Cooper, P.J.; Schulze, J.F.; Bryson, J.W.; 
Morris, F.M.; Trowbridge, F.R.; Schmidt, T.R. Transactions of the 
American Nuclear Society, Supplement (USA), 59: 55-56 (1989). 
(CONF-890833—: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

The fuel-ringed external cavity, version ll (FREC-Il), is a recent 
upgrade to the annular core research reactor (ACRR) at Sandia 
National Laboratories (SNL). The FREC-II is neutronically coupled 
to the ACRR, a 2-MW steady-state/300-MJ pulse reactor used for 
a variety of simulation experiments in areas such as reactor safety 
and weapons effects. The FREC-Il was designed to provide a 
large-volume irradiation cavity for fissile and electronic weapon 
components while retaining the performance characteristics of its 
smaller predecessor FREC-I. 


13412 FFTF metal fuel pin fabrication. Dittmer, J.O.; Benecke, 
M.W.; Feigenbutz, L.V. Transactions of the American Nuclear Soci- 
ety (USA), 59: 143-144 (1989). (CONF-890604—: Annual meeting 
of the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

A major new initiative to develop, irradiate, and qualify a binary 
uranium/zirconium metal-fuel system in the Fast Flux Test Facility 
(FFTF) has been implemented by the Westinghouse Hanford Com- 
pany for the US Department of Energy. Metal-fuel test assemblies 
have been designed and fabricated, and are now being irradiated 
in FFTF to provide the data needed to support the potential use of 
binary metal fuels in FFTF and other liquid-metal reactors. These 
development efforts support licensing activities for metal-fuel use in 
near-term advanced liquid-metal reactors. 


13413 Low-enriched uranium conversion/power upgrade of 
the Ohio State University Research Reactor. Aldemir, T. (Ohio 
State Univ., Columbus, OH (USA). Dept. of Mechanical Engineer- 
ing); Talnagi, J.W.; Miller, D.W. Nuclear Technology (USA), 86(3): 
248-263 (Sep 1989). 

The 10-kW, highly enriched uranium (HEU) fueled Ohio State 
University Research Reactor (OSURR) is being upgraded to oper- 
ate at 500 kW under natural convection core cooling with the 
recently licensed low-enriched uranium (LEU), high-density U,Si, 
fuel. The OSURR will be the first university reactor to use stan- 
dardized U3Si. plates for a full-core conversion from HEU to LEU 
fuel. The activities toward conversion/power upgrade objectives are 
described in this paper. 
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13414 (WHC-SP-0178) N reactor confinement system 
high-pressure test report. Galvin, M.R.; Holy, D.A.; Reed, R.W. 
Westinghouse Hanford Co., Richland, WA (USA). Oct 1987. 190p. 
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Sponsored by U.S. DOE Defense Programs. DOE Contract ACO06- 
87RL10930. Order Number DE90005330. Available from NTIS, PC 
AOS/MF A01 - OSTI. 

This report presents the results of the High-Pressure Confiner 
Test (PT-N-605) performed at N Reactor in October 1987. This test 
pressurized the confiner building to a maximum design basis acci- 
dent pressure of 3.9 psi. It utilized integrated leak rate tests before 
and after the pressurization to evaluate the damage done to the 
confiner by the pressure. The test demonstrated that the confiner 
structure and its penetration seals perform as designed when sub- 
jected to the maximum pressure postulated by a design -basis 
accident. This report also reviews the N Reactor description, con- 
finement concept, confinement system function, and safety 
analyses study done prior to the test. It describes and addresses 
some recommendations of the Accelerated Safety Enhancement 
program, and it reviews the development and performance of the 
High-Pressure Confiner Test. 36 refs., 12 figs., 6 tabs. 
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13415 (BMU-1989-216) Scanning and evaluation of docu- 
ments with regard to safety engineering aspects, and 
consideration of results in the development of the nuclear 
engineering regulatory guides. Technical report 7. Pressure- 
induced stresses of the reactor containment and hindered 
thermal expansion in case of pipe rupture; comparison with 
regulatory guides. Schriftenreihe Reaktorsicherheit und Strahlen- 
schutz. Ergebnisberichte, Untersuchungen, Studien, Gutachten. 
Beisswaenger, F. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany, F.R.); Stuttgart Univ. (Ger- 
many, F.R.). Staatliche Materialpruefungsanstalt. 1989. 31p. (in 
German). Contract BMU SR 357. Available from GRM Werbeber- 
atung - Werbemittlung - PR, Eggenstein-Leopokishafen, (Germany, 
F.R.). Available from GRM Werbeberatung - Werbemittiung - PR, 
Eggenstein-Leopolishafen, (Germany, F.R.). 

The results of blowdown experiments in the HDR experimental 
reactor have been compared with the computed design parameters 
of a PWR containment for the case of a rupture of the main coolant 
pipe, and good agreement has been found between computed and 
experimental data. Due to the condensation chambers of the BWR 
design, such direct comparison with internal pressure conditions in 
this reactor type cannot be done. The HDR blowdown experiments 
also permit an assessment of thermal stresses occurring in the 
containment in case of an accident. The results indicate that the 
stresses occurring can be judged according to current knowledge 
to remain within the limits defined in the regulatory guides. (orig.). 


13416 (BNL-NUREG-42936) The use of NPAR [Nuclear 
Plant Aging Research] results in plant inspection activities. 
Gunther, W.; Taylor, J. Brookhaven National Lab., Upton, NY 
(USA). [1989]. 11p. Sponsored by Nuclear Regulatory Commission. 
DOE Contract AC02-76CH00016. (CONF-8910222-12: 17. water 
reactor safety information meeting, Rockville, MD (USA), 23-25 Oct 
1989). Order Number DE90004954. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The US NRC's Nuclear Plant Aging Research (NPAR) Program 
is a hardware oriented research program which has produced a 
large data base of equipment and system operating, maintenance, 
and testing information. Equipment and systems which have a 
propensity for age related degradation are identified, and methods 
for detecting and mitigating aging effects have been evaluated. As 
plants age, it becomes increasingly important that NRC inspectors 
be cognizant of plant aging phenomena. This paper describes the 
NPAR information which can enhance inspection activities, and 
provides a mechanism for making pertinent research available to 
the inspectors. 7 refs., 2 figs. 


13417 (BNL-NUREG-—43646) Risk-based configuration con- 
trol system: Analysis and approaches. Samanta, P.K.; Vesely, 
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W.E.; Kim, |.S.; Lofgren, E.V. Brookhaven National Lab., Upton, 
NY (USA). [1989]. 20p. Sponsored by Nuclear Regulatory Commis- 
sion. DOE Contract AC02-76CH00016. (CONF-8910222-14: 17. 
water reactor safety information meeting, Rockville, MD (USA), 23- 
25 Oct 1989). Order Number DE90005184. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

This paper presents an analysis of risks associated with compo- 
nent outage configurations during power operation of a nuclear 
power plant and discusses approaches and strategies for develop- 
ing a risk-based configuration control system. A configuration, as 
used here, is a set of component states. The objective of 
risk-based configuration control is to detect and control plant con- 
figurations using a risk-perspective. The configuration contributions 
to core-melt frequency and core-melt probability are studied for two 
plants. Large core-melt frequency can be caused by configurations 
and there are a number of such configurations that are not cur- 
rently controlled by technical specifications. However, the expected 
frequency of occurrence of the impacting configurations is small 
and the actual core-melt probability contributions are also generally 
small. Effective strategies and criteria for controlling configuration 
risks are presented. Such control strategies take into consideration 
the risks associated with configurations, the nature and characteris- 
tics of the configuration risks, and also the practical considerations 
such as adequate repair times and/or options to transfer to low risk 
configurations. Alternative types of criteria are discussed that are 
not overly restrictive to result in unnecessary plant shutdown, but 
rather motivates effective tests and maintenance practices that 
control; risk-significant configurations to allow continued operation 
with an adequate margin to meet challenges to safety. 3 refs., 7 
figs., 2 tabs. 


13418 (BNL-NUREG-43647) Safety system function trend 
indicator: Theory and test application. Azarm, M.A.; Carbonaro, 
J.F.; Boccio, J.L.; Vesely, W.E. Brookhaven National Lab., Upton, 
NY (USA). [1989]. 9p. Sponsored by Nuclear Regulatory Commis- 
sion. DOE Contract AC02-76CH00016. (CONF-8910222-13: 17. 
water reactor safety information meeting, Rockville, MD (USA), 23- 
25 Oct 1989). Order Number DE90005183. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

Methods for formulation, interpretation, and validation of dynamic 
risk and reliability indicators are studied. The use of these indica- 
tors for monitoring various levels of safety performance in nuclear 
power piants, as identified by probabilistic risk assessments 
(PRAs), such as safety system unavailability, safety system failure 
frequency, and core-damage frequency, are explored. Simplified in- 
dicators for detecting trends in the unavailability of safety systems 
in nuclear power plants not requiring PRA models and extensive 
data collection effort are being developed for possible NRC use. 
These indicators, called safety system function trend indicators 
(SSFT), are designed because they are easy to implement to dis- 
play trends in system unavailability which can be detected through 
their visual inspections. The characteristics of these indicators are 
studied and optimized through simulation studies to assure suffi- 
cient capability in displaying a trend. To further substantiate the 
findings from visual examination of these indicators, statistical trend 
tests for sparse data are developed to aid the interpretation of 
these indicators. To evaluate the indicators from a safety point of 
view (rather than pure statistical sense) methods for comparing 
these indicators to a given alert level are being explored. Finally, 
approaches for engineering interpretation of these indicators are 
being studied by identifying the major contributors and causes for 
anomalies in indicator behavior. A preliminary pilot application/ 
validation of these indicators, based on data from a sample of 
eight units, was completed in FY89. The findings are promising 
and warrant further refinement in the methodology. 5 refs., 3 figs. 


13419 (CEA-DAS-586) Radiation protection research and 
studies after the Tchernobyl accident. Madeimont, C.; Coulon, 
R.; Legrand, B.; Manesse, D.; Rzepka, J.P. CEA Centre d’Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. d’Analyse 
de Surete. Apr 1989. 13p. (in French). (CONF-8903186—: SFEN 
meeting on radiological consequences for off site accidents, Paris 
(France), 8 Mar 1989). Order Number DE90741304. Available from 
NTIS (US Sales Only), PC AO3/MF A01. 
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The effects on the environment of the Tchernobyl Power Plant 
accident, which happened in the reactors unit 4, are analyzed. The 
aim of the study is to show the main fields of research and develop- 
ment to be considered, in order to improve the knowledge on public 
or local radiation protection. The following aspects of the problem 
are discussed: the long range atmospheric transfer, the environ- 
ment monitoring, the problems related to the food chain transfers, 
the environment recovery and the estimation of the sanitary effects. 
The Tchernobyl disaster confirms: the priority of special plans of 
action to protect the surrounding population; that the special plans 
of action must be followed by after-disaster actions, which take into 
account methods for the environment recovery; that the conven- 
tional systematic approach can not be satisfactorily applied to 
manage such a critical situation, and a new one must be devel- 
oped. Moreover, the identification of the most exposed (population) 
groups, far from the nearby affected area, are to be considered. 


13420 (CEA-DAS-587) Evaluation means of the conse- 

on the environment of an accidental situation. Crabol, 
B. CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. d’Analyse de Surete. Apr 1989. 9p. (In French). 
(CONF-8903186—-: SFEN meeting on radiological consequences 
for off site accidents, Paris (France), 8 Mar 1989). Order Number 
DE90741305. Available from NTIS (US Sales Only), PC A02/MF 
A01. 

The Safety and Nuclear Protection Institute (SNPI) available 
means to the management of a nuclear accident, especially the 
Crisis Technical Center (CTC), are presented. The CTC is able to 
supply the needs during the “threatening” phase, as well as in the 
after-accident phase. In order to evaluate the radiological conse- 
quences and to give advise, the work of experts is asked, during 
the different phases of the accident. The CTC is responsible for the 
data base, for the data acquisition, interpretation and exchange. 
They are able to perform calculations concerning the environmental 
pollution transfer. 


13421 (CONF-8910222—1) ion Steel Technology 
program fracture issues. Pennell, W.E. Oak Ridge National Lab., 
TN (USA). Oct 1989. 56p. Sponsored by Nuclear Regulatory Com- 
mission. DOE Contract AC05-840R21400. From 17. water reactor 
safety information meeting; Rockville, MD (USA); 23-25 Oct 1989. 
Order Number DE90005264. Available from NTIS, PC A04/MF 
A01; OSTI; INIS; GPO Dep. 

Large scale fracture mechanics tests have resulted in the identifi- 
cation of a number of fracture technology issues. Identification of 
additional issues has come from the reactor vessel materials irradi- 
ation test program and from reactor operating experience. This 
paper provides a review of fracture issues with an emphasis on 
their potential impact on a reactor vessel pressurized thermal shock 
(PTS) analysis. Mixed mode crack propagation emerges as a ma- 
jor issue, due in large measure to the poor performance of existing 
models for the prediction of ductile tearing. Rectification of ductile 
tearing technology deficiencies may require extending the technol- 
ogy to include a more complete treatment of stress state and 
loading history effects. The effect of cladding on vessel fracture re- 
mains uncertain to the point that it is not possible to determine at 
this time if the net effect will be positive or negative. Enhanced 
fracture toughness for shallow flaws has been demonstrated for low 
strength structural steels. Demonstration of a similar effect in reac- 
tor pressure vessel steels could have a significant beneficial effect 
on the probabilistic analysis of reactor vessel fracture. Further de- 
velopment of existing fracture mechanics models and concepts is 
required to meet the special requirements for fracture evaluation of 
circumferential flaws in the welds of ring forged vessels. Fracture 
technology advances required to address the issues discussed in 
this paper are the major objective for the ongoing Heavy Section 
Steel Technology (HSST) program at ORNL. 24 refs., 18 figs. 


13422 (DOE/EH-0112) Technical Safety Appraisal of the 
Advanced Test Reactor, EG and G, Idaho. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(USA). Dec 1989. 59p. Sponsored by U.S. DOE Environment 
Health & Safety. Order Number DE90004478. Available from NTIS, 
PC A04/MF A01 - OSTI; GPO Dep. 

This report presents the results from the second Technical Safety 
Appraisal (TSA) performed at the ATR. This TSA was a focused 





appraisal conducted during a site visit from September 25 to Octo- 
ber 5, 1989. The first TSA was conducted during the time period of 
October 12—-November 6, 1987, and the results were reported in 
DOE/EH-067, dated April 1988. A TSA Followup was conducted 
during a site visit from February 13-17, 1989. TSAs are opera- 
tionally focused evaluations. As such, a TSA appraises how safely 
a facility or site is being operated and the condition of its equip- 
ment. The design of a facility and its systems to permit safe 
operation is presumed by the TSA process to be adequate. This 
approach is based upon the presumption of an appropriate selec- 
tion and application of design standards by the architect-engineer; 
and of appropriate independent reviews by DOE or its predecessor 
agencies of the design, the construction activities, and the SARs. 
This TSA does address whether the facility design and current op- 
erations are consistent with the SARs, and particularly whether the 
current operations are being conducted within the bounds of the 
Technical Specifications established for the facility. In its focus, this 
TSA appraised 49 Performance Objectives out of a possible 70 in 
the areas of Organization and Administration, Operations, Mainte- 
nance, Training and Certification, Auxiliary Systems, Technical 
Support, Facility Safety Review, and Radiological Protection. This 
TSA addresses all operations associated with the ATR, except the 
ATR Critical Facility which was not in operation during this Ap- 
praisal. 


13423 (EPRI-NP-6585) The effect of improved water chem- 


istry on corrosion cracking of BWR piping: Workshop 


proceedings. Ford, F.P.; Weinstein, D. Electric Power Research 
Inst., Palo Alto, CA (USA); General Electric Co., San Jose, CA 
(USA). Nuclear Energy Div. c 3 Nov 1989. 290p. Sponsored by 
Electric Power Research Institute. (CONF-8911160—Summ.: Work- 
shop on effect of improved water chemistry on corrosion cracking 
of BWR piping, Rockville, MD (USA), 3 Nov 1989). Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

EPRI hosted a workshop entitled “Effect of Improved Water 
Chemistry on Corrosion Cracking of BWR Piping,” Rockville, Mary- 
land on November 3, 1988. The workshop was attended by 36 
representatives from BWR utilities, the Nuclear Regulatory Com- 
mission, INPO, GE Nuclear Energy, ABB-Atom, Innovative 
Technologies Incorporated, Argonne National Laboratories, and 
EPRI. The objective of the workshop was to review laboratory and 
field studies of IGSCC and to quantify the effect of improved water 
chemistry on the expected service life of BWR piping. This report 
contains an overview of the workshop and copies of the technical 
presentations. The data presented at the workshop showed that 
water chemistry improvements (low conductivity, hydrogen water 
chemistry) combined with on-line monitoring of electrochemical po- 
tential and sensor crack growth can provide a technical basis for 
increased intervals of in-service inspection. 20 figs. 


13424 (EPRI-NP-6614) ARROTTA-HERMITE code compari- 
son: Final report. Rohan, P.E. (Combustion Engineering, Inc., 
Windsor, CT (USA). Power Systems Group); Wagner, S.G. Electric 
Power Research Inst., Palo Alto, CA (USA); Combustion Engineer- 
ing, Inc., Windsor, CT (USA). Power Systems Group. ¢ Dec 1989. 
107p. Sponsored by Electric Power Research institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 

This report documents the verification of EPRI’s ARROTTA 
space-time kinetics computer program against a similar industry 
code. A three-dimensional space-time kinetics calculation of a 
PWR rod ejection transient was run using the ARROTTA code. The 
results were compared against those of Combustion Engineering’s 
HERMITE code. The transient used an initial zero power condition 
and ejected a rod worth of $1.16. Additionally, steady state cases 
were compared in support of the transient analysis problem defini- 
tion. Excellent agreement was obtained in all phases of the 
comparison including steady state and transient total core power, 
peak assembly power, core average fuel temperature, and maxi- 
mum fuel temperature. A complete problem description, including 
all of the input, is contained in an appendix. 


13425 (INIS-mf-12050) KTA annual report 1988. Kerntech- 
nischer Ausschuss (KTA), Koeln (Germany, F.R.). 1989. 35p. (in 
German). Order Number DE90744736. Available from NTIS (US 
Sales Only), PC A03/MF A01. 
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In the year 1988, six regulations have been issued, and one was 
revised. Three draft regulations and one draft for amendment were 
passed. One preliminary report found approval and was passed on 
for regulatory preparation. Orders were given for preparation of two 
preliminary reports. Three procedures for amendment were initi- 
ated, and the revision of six regulations found no reason for 
amendment. Twelve regulatory projects were cancelled for reasons 
of conciseness, of which four were in the preliminary reporting 
stage, and eight in the preparatory stage. Ending 1988, there were 
68 established regulations, 9 regulatory drafts, 22 drafts in prepa- 
ration, and 5 preliminary reports in preparation, 14 procedures for 
amendment in progress, and one draft for amendment laid open 
for public inspection. (orig/HP). 


13426 (JAERI-M—89-112) Development of a computer code 
system for selecting off-site protective action in radiological 
accidents based on the multiobjective optimization method. 
Ishigami, Tsutomu (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Oyama, Kazuo. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 1989. 
88p. Order Number DE90741453. Available from NTIS (US Sales 
Only), PC AO5/MF A01. 

This report presents a new method to support selection of off-site 
protective action in nuclear reactor accidents, and provides a user's 
manual of a computer code system, PRASMA, developed using 
the method. The PRASMA code system gives several candidates 
of protective action zones of evacuation, sheltering and no action 
based on the multiobjective optimization method, which requires 
objective functions and decision variables. We have assigned pop- 
ulation risks of fatality, injury and cost as the objective functions, 
and distance from a nuclear power plant characterizing the above 
three protective action zones as the decision variables. (author). 


(JAERI-M-—89-113) Supplemental description of 
ROSA-IV/LSTF with No.1 simulated fuel-rod 


- Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1989. 174p. Or- 
der Number DE90741456. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

Forty-two integral simulation tests of PWR small break LOCA 
(loss-of-coolant accident) and transient were conducted at the 
ROSA-IV Large-Scale Test Facility (LSTF) with the No.1 simulated 
fuel-rod assembly between March 1985 and August 1988. De- 
scribed in the report are supplemental information on modifications 
of the system hardware and measuring systems, results of system 
characteristics tests including the initial fluid mass inventory and 
heat loss distribution for the primary system, and thermal proper- 
ties for the heater rod materials. These are necessary to establish 
the correct boundary conditions of each LSTF experiment with the 
No.1 core assembly in addition to the system data given in the 
system description report (JAERI-M 84-237). (author). 


13427 


13428 (JAERI-M-89-125) Experiment data of ROSA-Iil inte- 
gral test RUN 913: 15 Yonomoto, Taisuke (Japan Atomic Energy 
Research inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Tasaka, Kanji; Anoda, Yoshinari; Kumamaru, Hiroshige; 
Nakamura, Hideo; Murata, Hideo; Suzuki, Mitsuhiro. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Sep 1989. 216p. Order 
Number DE90741466. Available from NTIS (US Sales Only), PC 
A10/MF A01. 

This report presents the experimental data of RUN 913, a 15 % 
split break test at the recirculation pump suction line. The ROSA-III 
test facility is a volumetrically scaled (1/424) model for the BWR/6. 
The facility has the electrically heated core, the break simulator 
and the scaled ECCS (Emergency Core Cooling System). The 
MSIV closure and the ECCS actuation are tripped by the liquid 
level in the upper downcomer as well as the BWR. The test was 
conducted successfully and important data base was obtained to 
assess the predictability of the LOCA analysis code. (author). 


13429 (Juel+-2297) Experimental simulation of a loss-of- 
coolant accident with the AVR reactor. Krueger, K. 
(Arbeitsgemeinschaft Versuchs-Reaktor GmbH, Juelich (Germany, 
F.R.)). Kernforschungsanlage Juelich GmbH (Germany, F.R.). Inst. 
fuer Reaktorentwicklung; Technische Hochschule Aachen (Ger- 
many, F.R.). Aug 1989. 80p. (In German). Order Number 
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DE90740288. Available from NTIS (US Sales Only), PC A05/MF 
A01. 

The planning, the licensing activities and pretests are described, 
and the conduct of the test and experimental results are presented. 
The LOCA test created conditions that would exist if a rapid LOCA 
occurred with the reactor operating at full power. The main LOCA 
test lasted for 5 days. After the test began, core temperatures in- 
creased for ~ 13 h and then gradually and continually decreased 
as the rate of heat dissipation from the core exceeded the simu- 
lated decay power. Throughout the test, temperatures remained 
below limiting values for the core and other reactor components. 
The maximum core temperature reached about 1080deg C. The 
main heat sink during the test was found to be the steam genera- 
tor. Against expectations there seems to be a heat transport from 
the core to the steam generator by natural convection even at 1 
bar Helium pressure. (orig/HP). 


13430 (KFK-4472) Uncertainty analyses of the counter- 
measures module of the program system UFOMOD. Fischer, F.; 
Ehrhardt, J.; Burkart, K. Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik und Reak- 
tortechnik; Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projektgruppe LWR-Sicherheit (PRS); Commission of the Eu- 
ropean Communities, Brussels (Belgium). Oct 1989. 91p. Contract 
CEC B16/F/128&/D. Order Number DE90744620. Available from 
NTIS (US Sales Only), PC AOS/MF A01. 

This report refers to uncertainty analyses of the countermea- 
sures submodule of the program system UFOMOD, version NE 87/ 
1, whose important input parameters are linked with probability dis- 
tributions derived from expert judgement. Uncertainty bands show 
how much variability exists, sensitivity measures determine what 
causes this variability in consequences. Results are presented as 
confidence bands of complementary cumulative frequency distribu- 
tions (CCFDs) of individual acute organ doses (lung, bone 
marrow), individual risks (pulmonary and hematopoietic syndrome) 
and the corresponding number of early fatalities, partially as a 
function of distance from the site. In addition the ranked influence 
of the uncertain parameters on the different consequence types is 
shown. For the estimation of confidence bands a model parameter 
sample size of n=60 equal to 3 times the number of uncertain 
model parameters is chosen. For a reduced set of nine model pa- 
rameters a sample size of n=50 is selected. A total of 20 uncertain 
parameters is considered. The most sensitive parameters of the 
countermeasures submodule of UFOMOD appeared to be the ini- 
tial delay of emergency actions in a keyhole shaped area A and 
the fractions of the population evacuating area A spontaneously 
during the sheltering period or staying outdoors. Under the condi- 
tions of the source term the influence on the overall uncertainty in 
the consequence variables - individual acute organ doses, individ- 
ual risks and early fatalities - of driving times to leave the 
evacuation area is small. (orig/HP). 


13431 (KFK-4512) Estimation of radionuclide distribution 
and radiation exposure in the process of solidified core- 
concrete-melt leaching out by groundwater. Bayer, A. 
(Bundesgesundheitsamt, Neuherberg (Germany, F.R.). Inst. fuer 
Strahienhygiene); Al-Omari, |.; Tromm, W. Kernforschungszentrum 
Karisruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronen- 
physik und Reaktortechnik; Kernforschungszentrum Karisruhe 
GmbH (Germany, F.R.). Inst. fuer Reaktorbauelemente; 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jektgruppe LWR-Sicherheit (PRS). Oct 1989. 227p. (In German). 
Order Number DE90744700. Available from NTIS (US Sales Only), 
PC A11/MF A01. 

The amount of radionuclides leached out by the passing ground- 
water is estimated on the basis of two model assumptions for a 
resolidified core-concrete-melt of a 1300 MWe PWR. The transport 
of dissolved radionuclides in groundwater is simulated by an ana- 
lytical dispersion model; the underlying parameters being the 
hydrogeological characteristics of the Upper Rhine Valley. They are 
the basis for calculating the resulting concentrations in the ground- 
water and in the river water into which the groundwater has flown. 
Using simple models the ensuing radiation exposures are esti- 
mated for various exposure pathways. Accordingly, the highest 
radiation exposures must be anticipated to occur via the exposure 
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pathways ‘irrigation of vegetables with groundwater’ and ‘drinking 
water from groundwater’, with the major contribution made by Sr- 
90. The radiation exposures resulting from the use of contaminated 
river water are lower by approx. the factor 10°, with Sr-90 also 
dominating here. Assuming that at the end of 1.000 days the 
dispersion of radionuclides can be stopped, the duration of occur- 
rence of the maximum radionuclide concentration and hence also 
of the maximum radiation exposure is shortened accordingly. Tech- 
nical and administrative measures are indicated which allow the 
radionuclide concentration in the groundwater and the radiation ex- 
posure, respectively, to be reduced considerably. (orig/HP). 


13432 (KFK-4617) Influence of the meshsize on the calicu- 
lation of pressure loss coefficients in the SIMMER-Ii and 
AFDM code. Hentschel, S.; Maschek, W. Kernforschungszentrum 
Karisruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik 
und Reaktortechnik; Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Projekt Schneller Brueter. Oct 1989. 72p. (In Ger- 
man). Order Number DE90744606. Available from NTIS (US Sales 
Only), PC A04/MF A01. 

An improved numerical scheme has been implemented in 1986 
into the momentum equation of SIMMER-II. This new scheme both 
removes the error in the hydrostatic pressure calculation and im- 
proves the numerical simulation of the flow behavior at area 
changes. As test for the improved scheme pressure drop coeffi- 
cients at area changes had been calculated at that time and were 
compared with the results of the original SIMMER code. For sim- 
plicity a uniform mesh had been used. For accident calculations 
however, one necessarily uses meshes with different sizes. For 
this reason the influence of meshsize changes on the calculated 
pressure drop coefficients at area changes (expansion, contraction, 
orifice) has been investigated in this work and proposals for an op- 
timum choice have been formulated. Finally SIMMER calculations 
for the transient onset of the flow through tube structures with area 
changes have been compared with analytical solutions. For this 
comparative analysis both the modified SIMMER-Il procedures for 
calculating the pressure drop coefficients and the methods in the 
new AFDM code have been investigated. (orig.). 


13433 (KWU-TB-V591E/D-85/025) Spot damping of struc 
tural vibrations: Dynamic load conditions in a pipeline. Delinic; 
Zerrmayr. Siemens A.G. Unternehmensbereich KWU, Erlangen 
(Germany, F.R.). 14 May 1985. 91p. (In German). Contract KWU 
940 252. Available from Copy held by UB/TIB Hannover. 

A realistic pipeline is the example chosen for computerized verifi- 
cation of reduced response to EVA/EVI by means of VISCO 
damping. The study used a novel mathematical approach, the at- 
tenuated modal analysis with the DASTAN code. (orig/HP). 


13434 (NUREG-0837-Vol.9-No.3) NRC TLD direct radiation 
monitoring network: Progress report, July-September 1989. 
Struckmeyer, R., McNamara, N. Nuclear Regulatory Commission, 
King of Prussia, PA (USA). Region |. Dec 1989. 230p. Sponsored 
by Nuclear Regulatory Commission. Available from NTIS, PC 
A11/MF A01 - GPO; OSTI; INIS. 

This report provides the status and results of the NRC Thermolu- 
minescent Dosimeter (TLD) Direct Radiation Monitoring Network. It 
presents the radiation levels measured in the vicinity of NRC li- 
censed facility sites throughout the country for the third quarter of 
1989. 


13435 (NUREG/CR-2331-Vol.9-No.2) Safety research pro- 
grams sponsored by Office of Nuclear Regulatory Research: 
Progress report, April 1—June 30, 1989: Volume 9, No. 2. 
Weiss, A.J. (comp.); Azarm, A.; Baum, J.W.; Boccio, J.L.; Carew, 
J.; Diamond, D.J.; Fitzpatrick, R.; Ginsberg, T.; Greene, G.A.; 
Guppy, J.G. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research; Brookhaven Na- 
tional Lab., Upton, NY (USA). Dec 1989. 158p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract AC02-76CH00016. 
(BNL-NUREG-—51454-Vol.9-No.2). Available from NTIS, PC A07/MF 
A01 - GPO - OSTI. 

This progress report describes current activities and technical 
progress in the programs at Brookhaven National Laboratory spon- 
sored by the Division of Regulatory Applications, Division of 
Engineering, Division of Safety Issue Resolution, and Division of 





Systems Research of the US Nuclear Regulatory Commission, Of- 
fice of Nuclear Regulatory Research following the reorganization in 
July 1988. The previous reports have covered the period October 
1, 1976 through March 31, 1989. 5 refs., 46 figs., 7 tabs. 


13436 (NUREG/CR-3444-Vol.6) The impact of LWR decon- 
taminations on solidification, waste disposal and associated 

tional ex : Volume 6. Soo, P. (Brookhaven National 
Lab., Upton, NY (USA)); Kempf, C.R.; Brumfield, K.; Milian, L.W.; 
Adams, J.W. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Engineering; Brookhaven National Lab., Upton, NY 
(USA). Nov 1989. 74p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC02-76CH00016. (BNL-NUREG— 
51699-Vol.6). Available from NTIS, PC A04/MF A01 - GPO; OSTI; 
INIS. 

Studies were carried out to investigate if simulated decontamina- 
tion reagent/resin waste combinations could give rise to thermal 
excursions during dewatering events. The results of temperature 
measurements and visual observations are given. In addition, the 
corrosion of various container materials in simulated decontamina- 
tion resin waste was studied. In particular, the effects of gamma 
irradiation were quantified. 12 refs., 25 figs., 11 tabs. 


13437 (NUREG/CR-5249) Quantifying reactor safety 
margins: Application of code scaling, applicability, and uncer- 
tainty evaluation methodology to a large-break, loss-of-coolant 
accident. Boyack, B. (Los Alamos National Lab., NM (USA)); Duf- 
fey, R.; Wilson, G.; Griffith, P.; Lellouche, G.; Levy, S.; Rohatgi, U.; 
Wulff, W.; Zuber, N. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Systems Research; EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Dec 1989. 351p. Sponsored by Nuclear Regula- 
tory Commission. DOE Contract AC0O7-76ID01570. (EGG—2552). 
Available from NTIS, PC A16/MF A01 - GPO; OSTI; INIS. 

The US Nuclear Regulatory Commission (NRC) has issued a re- 
vised rule for loss-of-coolant accident/emergency core cooling 
system (ECCS) analysis of light water reactors to allow the use of 
best-estimate computer codes in safety analysis as an option. A 
key feature of this option requires the licensee to quantify the un- 
certainty of the calculations and include that uncertainty when 
comparing the calculated results with acceptance limits provided in 
10 CFR Part 50. To support the revised ECCS rule and illustrate its 
application, the NRC and its contractors and consultants have de- 
veloped and demonstrated an uncertainty evaluation methodology 
called code scaling, applicability, and uncertainty (CSAU). The 
CSAU methodology and an exampie application described in this 
report demonstrate that uncertainties in complex phenomena can 
be quantified. The methodology is structured, traceable, and practi- 
cal, as is needed in the regulatory arena. The methodology is 
systematic and comprehensive as it addresses and integrates the 
scenario, experiments, code, and plant to resolve questions con- 
cerned with: (a) code capability to scale-up processes from test 
facility to full-scale nuclear power plants; (b) code applicability to 
safety studies of a postulated accident scenario in a specified nu- 
clear power plant; and (c) quantifying uncertainties of calculated 
results. 127 refs., 55 figs., 40 tabs. 


13438 (NUREG/CR-5354) PBF [Power Burst Facility] se- 
vere fuel damage test 1-3 test results report. Martinson, Z.R. 
(EG and G Idaho, Inc., idaho Falls, ID (USA)); Gasparini, M.; Hob- 
bins, R.R.; Petti, D.A.; Allison, C.M.; Hohorst, J.K.; Hagrman, D.L.; 
Vinjamuri, K. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Oct 1989. 359p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC07-761D01570. (EGG—2565). Avail- 
able from NTIS, PC E14/MF E02 - GPO; OSTI; INIS. 

This report contains 6 microfiche supplements. 

A comprehensive evaluation of the Severe Fuel Damage (SFD) 
Test 1-3 performed in the Power Burst Facility (PBF) at the Idaho 
National Engineering Laboratory is presented. Test SFD 1-3 was 
the third test in an internationally sponsored light water reactor se- 
vere accident research program, initiated by the US Nuclear 
Regulatory Commission. The overall technical objective of the test 
was to contribute to the understanding of fuel rod behavior, hydro- 
gen generation, and fission product release and transport during a 
high-temperature, severe fuel damage transient. A test bundle, 
comprised of 26 previously irradiated (38,000 MWd/tU) pressurized 
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water reactor-type fuel rods, 2 fresh instrumented fuel rods, and 4 
empty zircaloy guide tubes, was surrounded by an insulating 
shroud and contained in a pressurized in-pile tube. The experiment 
consisted of a 1-h transient at a nominal coolant pressure of 6.85 
MPa in which the inlet coolant flow to the bundle was reduced to 
0.6 g/s while the bundle fission power was gradually increased un- 
til dryout, heatup, cladding rupture, and oxidation occurred. With 
sustained fission power and heat from oxidation, temperatures con- 
tinued to rise rapidly, resulting in zircaloy melting, fuel liquefaction, 
material relocation, and the release of hydrogen, aerosols, and fis- 
sion products. The transient was terminated over a 1340-s time 
span by slowly reducing the reactor power and cooling the dam- 
aged bundle with argon gas. A description and evaluation of the 
major phenomena, based upon the response of online instrumenta- 
tion, analysis of fission product data, irradiation examination of 
the fuel bundle, and calculations using the SCDAP/RELAPS5 com- 
puter code, are presented. 34 refs., 241 figs., 51 tabs. 


13439 (NUREG/CR-5380) A user’s manual for the postpro- 
cessing program PSTEVNT. Higgins, S.J. (Sandia National Labs., 
Albuquerque, NM (USA)). Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Systems Research; Sandia National 
Labs., Albuquerque, NM (USA). Nov 1989. 129p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract AC04-76DP00789. 
= Available from NTIS, PC A07/MF A01 - GPO - 
OSTI. 

This document is a user’s guide for the postprocessing program 
PSTEVNT. The code was developed by J. Michael Griesmeyer of 
Sandia National Laboratories to perform further analysis of “binned” 
data output from the Event Progression Analysis (EVNTRE) code. 
PSTEVNT is driven by a user created keyword file that directs 
which of the optional functions of the code to perform during a 
given analysis. These may include sorts of the original bin data, re- 
classification of bin partitions, collapse of the input bin data into a 
smalier number of bins through use of weighting and/or cutoff val- 
ues, and creation of tables that depict the frequencies associated 
with rebinning results. In addition, the output from PSTEVNT can 
be written in a form that can be used for further processing by 


other computer programs. 1 ref. 


(NUREG/CR-5384) A summary of nuclear power 
plant fire safety research at Sandia National Laboratories 
1975-1987. Nowilen, S.P. (Sandia National Labs., Albuquerque, NM 
(USA)). Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Engineering; Sandia National Labs., Albuquerque, NM 
(USA). Dec 1989. 134p. Sponsored by Nuclear Regulatory Com- 
mission. DOE Contract AC04-76DP00789. (SAND-—89-1359). 
Available from NTIS, PC A07/MF A01 - GPO; OSTI; INIS. 

This report summarizes the results and conclusions generated 
by the US Nuclear Regulatory Commission sponsored Fire Protec- 
tion Research Program at Sandia National Laboratories. Efforts 
conducted from the programs inception in 1975 through 1987 are 
discussed. The individual efforts are discussed within a framework 
based on specific areas of investigation. Early efforts are presented 
in the context of investigations of specific regulatory concerns. 
Later efforts are presented within the context of an integrated in- 
vestigation of fire safety issues. This integrated approach considers 
the fire safety issue in terms of (1) source fire characterization, (2) 
detection and suppression system effectiveness, (3) room effects, 
(4) equipment response, and (5) room-to-room fire effects. The re- 
port provides a complete bibliography of reports and journal articles 
generated as a result of these efforts with a cross-reference listing 
of major reports to specific efforts. 98 refs., 23 figs., 20 tabs. 


13441 (NUREG/CR-5395-Vol.10) Multiloop Integral System 
Test (MIST): Final report: RELAPS/MOD2 MIST analysis com- 
parisons. Klingenfus, J.A.; Parece, M.V. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Systems Research; 
Electric Power Research Inst., Palo Alto, CA (USA); Babcock and 
Wilcox Owners Group, Lynchburg, VA (USA); Babcock and Wilcox 
Co., Lynchburg, VA (USA). Nuclear Power Div.; Babcock and 
Wilcox Co., Alliance, OH (USA). Research and Development Div. 
Dec 1989. 292p. Sponsored by Nuclear Regulatory Commission. 
(EPRI-NP-6480-Vol.10;BAW-—2078-Vol.10). Available from NTIS, 
PC A13/MF A01 - GPO; OSTI; INIS. 
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The muttiloop integral system test (MIST) facility is part of a mul- 
tiphase program started in 1983 to address small-break loss-of- 
coolant accidents (SBLOCAs) specific to Babcock & Wilcox (B&W) 
designed plants. MIST is sponsored by the US Nuclear Regulatory 
Commission, the B&W Owners group, the Electric Power Research 
Institute, and B&W. The unique features of the B&W design, specif- 
ically the hot leg U-bends and steam generators, prevented the 
use of existing integral system data or existing integral system fa- 
cilities to address the thermal-hydraulic SBLOCA questions. MIST 
and two other supporting facilities were specifically designed and 
constructed for this program, and an existing facility — the once- 
through integral system (OTIS) — was also used. Data from MIST 
and the other facilities will be used to benchmark the adequacy of 
system codes, such a RELAP5/MOD2 and TRAC-PF1, for predict- 
ing abnormal plant transients. The MIST program included funding 
for seven individual RELAP pre- and post-test predictions. The 
comparisons against data and final conclusions are the subject of 
this volume of the MIST Finai Report. 15 refs., 227 figs., 17 tabs. 


13442 (NUREG/CR-5433) Validation of models of gas 
holdup in the CORCON code. Brockmann, J.E. (Sandia National 
Labs., Albuquerque, NM (USA)); Arellano, F.E.; Lucero, D.A. Nu- 
clear Regulatory Commission, Washington, DC (USA). Div. of 
Systems Research; Sandia National Labs., Albuquerque, NM 
(USA). Dec 1989. 45p. Sponsored by Nuclear Regulatory Commis- 
sion. DOE Contract AC04-76DP00789. (SAND-89-1951). Available 
from NTIS, PC AO3/MF A01 - GPO - OSTI. 

Gas holdup data for oleci acid at 291 K and for 1018 steel at 
1823 K has been taken for nitrogen sparging gas. The liquid levels 
have been measured using a real time x-ray technique. The data 
have been compared to correlations from the literature to assess 
the appropriate correlations for use in calculating gas holdup for 
molten core debris in reactor accident calculations. A suitable cor- 
relation has been determined as well as coefficients for use in a 
drift flux model. The correlation is in the form a = 0.128 M~°-0207 
jg*°-5®* where a is holdup, M is the Morton Number and jg* is the 
dimensionless gas flux through the liquid. 19 refs., 9 figs., 9 tabs. 


13443 (NUREG/CR-5454) The response of the aerody- 
namic particle sizer to nonspherical particles and use in 
experimental determination of dynamic shape factor. Brock- 
mann, J.E. (Sandia National Labs., Albuquerque, NM (USA)); 
Rader, D.J. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; Sandia National Labs., Albu- 
querque, NM (USA). Dec 1989. 5ip. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (SAND— 
89-2040). Available from NTIS, PC A04/MF A01 - GPO; OSTI, INIS. 

A method to determine the dynamic shape factor of an aerosol 
from cascade impactor and TS! Aerodynamic Particle Sizer (APS) 
distribution measurements is presented and demonstrated. The re- 
sponse of the APS to nonspherical, porous particles is derived 
after the fashion of Wang and John (1987). This method does not 
require microscopy or chemical analytical techniques and as such 
is an improvement over previous methods. 37 refs., 13 figs., 1 tab. 


13444 (NUREG/CR-5465) Review of the Brunswick Steam 
Electric Plant Probabilistic Risk Assessment. Sattison, M.B. 
(EG and G Idaho, Inc., idaho Falls, ID (USA)); Davis, P.R.; Satter- 
white, D.G.; Gilmore, W.E.; Gregg, R.E. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Systems Research; 
EG and G Idaho, Inc., Idaho Falls, ID (USA). Nov 1989. 83p. 
Sponsored by Nuclear Regulatory Commission. DOE Contract 
AC07-761D01570. (EGG—2579). Available from NTIS, PC A0O5/MF 
A01 - GPO; OSTI; INIS. 

A review of the Brunswick Steam Electric Plant probabilistic risk 
Assessment was conducted with the objective of confirming the 
safety perspectives brought to light by the probabilistic risk assess- 
ment. The scope of the review included the entire Level | 
probabilistic risk assessment including external events. This is con- 
sistent with the scope of the probabilistic risk assessment. The 
review included an assessment of the assumptions, methods, mod- 
els, and data used in the study. 47 refs., 14 figs., 15 tabs. 


13445 (NUREG/CR-5478) Improved Eddy-Current inspec- 
tion for steam generator tubing: Progress report, January 
1985-December 1987. Dodd, C.V. (Oak Ridge National Lab., TN 
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(USA)); Deeds, W.E.; McClung, R.W. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Engineering; Oak Ridge 
National Lab., TN (USA). Jan 1990. 34p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC05-840R21400. 
(ORNL/TM-11389). Available from NTIS, PC AO3/MF A01 - GPO; 
OSTI; INIS. 

A major limitation of eddy-current inspection of steam generator 
tubing is that small flaw signals can be masked by the effects of 
benign variables, such as tube supports. To identify the critical flaw 
properties accurately and reliably in the presence of signals caused 
by these other property variations, we must have enough informa- 
tion to distinguish the flaw signals from the extraneous ones. 
Therefore, we developed instrumentation to measure both the 
amplitude and the phase of the eddy-current signal at several fre- 
quencies, as well as computer equipment to process the data 
quickly and reliably. This need to detect small flaws in the presence 
perturbing property variations has also required the development of 
more sensitive and more complicated probes, such as pancake 
and reflection probes. These smaller coils can detect much smaller 
flaws and are less sensitive to artifacts outside the tube, such as 
tube supports, magnetite, or copper. By being pressed against the 
tube wall, they also avoid liftoff effects. To increase the inspection 
speed an array of these small coils has been constructed and 
tested. Finally, new and more complicated tube standard were con- 
structed to include the range of property variations. 19 figs. 


13446 (NUREG/CR-5483) Radionuclide buildup in BWR 
[bolling water reactor] reactor coolant recirculation piping. 
Duce, S.W. (EG and G Idaho, Inc., idaho Falls, ID (USA)); Marley, 
A.W.; Freeman, A.L. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Engineering; EG and G Idaho, Inc., Idaho Falls, 
ID (USA). Dec 1989. 63p. Sponsored by Nuclear Regulatory Com- 
mission. DOE Contract AC0O7-761D01570. (EGG—2584). Available 
from NTIS, PC A04/MF A01 - GPO; OSTI; INIS. 

Since the spring of 1985, thermoluminescent dosimeter, dose 
rate, and gamma spectral data have been acquired on the contam- 
ination of boiling water reactor primary coolant recirculation 
systems as part of a Nuclear Regulatory Commission funded 
study. Data have been gathered for twelve facilities by taking direct 
measurements and/or obtaining plant and vendor data. The project 
titled, “Effectiveness and Safety Aspects of Selected Decontamina- 
tion Processes” (October 1983) initially reviewed the application of 
chemical decontamination processes on primary coolant recircula- 
tion system piping. Recontamination of the system following pipe 
replacement or chemical decontamination was studied as a second 
thrust of this program. During the course of this study, recontami- 
nation measurements were made at eight different commercial 
boiling water reactors. At four of the reactors the primary coolant 
recirculation system piping was chemically decontaminated. At the 
other four the piping was replaced. Vendor data were obtained 
from two boiling water reactors that had replaced the primary 
coolant recirculation system piping. Contamination measurements 
were made at two newly operating boiling water reactors. This re- 
port discusses the results of these measurements as they apply to 
contamination and recontamination of boiling water reactor recircu- 
lation piping. 16 refs., 29 figs., 9 tabs. 


13447 (NUREG/CR-5492) Investigations of Irradiation- 
Anneal-Reirradiation (IAR) properties trends of RPV welds: 
Phase 2 Final report. Hawthorne, J.R. (Materials Engineering As- 
sociates, Inc., Lanham, MD (USA)); Hiser, A.L. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering; Materi- 
als Engineering Associates, Inc., Lanham, MD (USA). Jan 1990. 
295p. Sponsored by Nuclear Regulatory Commission. (MEA— 
2088). Available from NTIS, PC A13/MF A01 - GPO; OSTI; INIS. 
Notch ductility, fracture toughness and tensile property trends of 
two high copper content, submerged arc welds with 288°C 
irradiation (1), 399°C postirradiation annealing (IA) and 288°C reir- 
radiation (IAR) were investigated. Primary objectives included the 
determination of weld metal reembrittlement rate with fluence fol- 
lowing an anneal and the influence of first cycle fluence level (high 
or low) on reembrittlement susceptibility. The welds were commer- 
cially made using a single lot of filler wire and two welding fluxes 
(Linde 80 and Linde 0091). A relatively-rapid reembrittlement of 
both weld types was observed with initial reirradiation; however, 
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the reembrittlement rate decreased markedly after a reirradiation 
fluence of ~0.3 x 10'9 n/cm*, E > 1 MeV. In turn, the benefit of 
IA procedures toward reducing total properties change with fluence 
was retained. The reembrittlement trend was independent of first 
cycle fluence level for the range investigated. Residual embrittle- 
ment after 399°C-168 hour annealing, indexed by the 41-~J 
temperature, appears independent of the pre-anneal condition (i or 
IAR); however, wide variability among welds in percent recovery is 
indicated. Trends in IAR behavior from Charpy-V specimen tests 
were found to be reinforced by tensile specimen and fracture 
toughness test findings. 27 refs., 78 figs., 14 tabs. 


13448 (NUREG/IA-0013) RELAPS/MOD2 calculation of 
OECD-LOFT test LP-SB-03. Harwood, C. (Central Electricity Gen- 
erating Board, Barnwood (UK)); Brown, G. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research. Jan 1990. 46p. Sponsored by Nuclear Regulatory Com- 
mission. Available from NTIS, PC A03/MF A01 - GPO; OSTI; INIS. 

This report compares the results of the RELAP5/MOD2 analysis 
with experimental measurements. A simulation of test LP-SB-03 
was previously carried out at GDCD using the RELAP5/MOD1 
code. RELAP5/MOD2 was developed from RELAP5/MOD1 and 
contains more sophisticated hydraulic models and constitutive 
relationships. Comparison of the RELAP5/MOD2 and MOD1 calcu- 
lations show that RELAP5/MOD2 performs better than RELAPS5/ 
MOD1 in a number of key areas; notably mass errors are much 
reduced, there is improved numerical stability, and improved sepa- 
rator modeling and modeling of accumulator injection. 5 refs., 26 
figs. 


13449 (ORNL/FTR-3504) [Reactor based neutron scatter- 


ing}: Foreign trip report, November 7-16, 1989. Hayter, J.B.; 
McManamy, T.J.; Peretz, F.J.; Queen, C.C.; Selby, D.L. Oak Ridge 
National Lab., TN (USA). 13 Dec 1989. 15p. Sponsored by U.S. 
DOE Energy Research. DOE Contract ACO5-840R21400. Order 
Number DE90004756. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The lead in most aspects of neutron scattering passed from the 


USA to Western Europe about 15 years ago. If the Advanced Neu- 
tron Source (ANS) is to redress this situation, it will require the 
world’s best design and construction in several areas in which 
there is little or no experience in this country: reactor-based 
sources of hot, cold and very cold neutrons, thermal and cold neu- 
tron guides, and many new types of neutron instrumentation, 
including backscattering and neutron spin echo. The travelers vis- 
ited three sites recognized as world leading laboratories for 
reactor-based neutron research. At each site, there was consider- 
able interest in the ANS Project, and the laboratory directors and 
senior engineers and scientists placed themselves at our disposal 
for the entire duration of our stay. We were given access to all as- 
pects of reactor and instrument hardware which we wished to see, 
and obtained a great deal of information which will be invaluable in 
helping the ANS Project avoid unnecessary tasks, and in identify- 
ing some potential problems early enough to allow us to address 
them in our R&D plans. A seminar on the ANS was presented at 
each laboratory. 6 refs. 


13450 (SAND-—89-2924C) Nuclear power plants: A unique 
challenge to fire safety. Nowien, S.P. Sandia National Labs., Al- 
buquerque, NM (USA). [1989]. 13p. Sponsored Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (CONF- 
900151—1: 15. international fire safety conference, San Francisco, 
CA (USA), 8-11 Jan 1990). Order Number DE90005405. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Nuclear power plants present the fire protection community with 
unique challenges. In addition to the traditional concerns of life 
safety and property loss prevention, nuclear safety analysts must 
also be concerned with the impact of fires on the safe operability of 
the nuclear reactor. Safe shutdown equipment must be protected 
from fire damage. When nuclear power piants were first designed 
and built, fire safety considerations were based primarily on the 
same criteria applied to general industrial facilities, primarily those 
concerning life safety and property loss prevention. This practice 
continued until 1975 when the Brown’s Ferry nuclear reactor site 
experienced a severe cable tray fire. The fire burned for over 
seven hours, due in part to the reluctance of on-site personnel to 


use water on the fire for fear of shorting out critical electrical cir- 
cuits. 4 figs. 


13451 Tokamak power systems studies: A second stability 
reactor. . Ehst, D. (Argonne National Lab., Argonne, IL 
(USA)); Baker, C.; Billone, M.; Brooks, J.; Cha, Y.; Evans, K. Jr.; 
Finn, P.; Gohar, Y.; Hassanein, A.; Liu, Y. vp. of Proceedings of 
the 12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

A number of innovative physics and engineering features have 
been studied with promise to greatly improve the reactor prospects 
of tokamaks relative to STARFIRE. A reference design point has 
been developed. Its features are detailed in this paper. 


13452 CIT grounding for power, equipment, and personne! 
safety. Norris, M.E. (Princeton Plasma Physics Lab., Princeton 
Univ., Princeton, NJ (USA)); Beane, F.; Gulizio, J.; Murray, J.G.; Vi- 
ola, M.; Young, K.M. vp. of Proceedings of the 12th symposium on 
fusion engineering. IEEE Service Center, Piscataway, NJ (1987). 
DOE Contract AC02-76CH03073. (CONF-871007—: 12. symposium 
on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The Compact ignition Tokamak (CIT) site will be the Princeton 
Plasma Physics Laboratory (PPPL) in a new building that will be 
integrated into the existing Tokamak Fusion Test Reactor (TFTR) 
complex. Grounding, power distribution, personnel safety, and elec- 
tromagnetic interference (EMI) control have been addressed early 
in the CIT design program because of the large amount of energy 
concentrated in and around a tokamak experimental area. The au- 
thors discuss how grounding considerations involve all aspects of 
CIT including the building, the tokamak, coil power systems, rf 
heating, a.c. power distribution, diagnostics, tritium systems, pellet 
injection, vacuum pumping, and other supporting equipment. Stray 
magnetic fields prevent the exclusive use of grounding procedures 
commonly employed at power generating facilities. 


13453 LOFA and LOCA in the TIBER-li engineering test re- 
actor. Sviatosiavsky, |I.N. (Fusion Technology Institute, Dept. of 
Nuclear Engineering and Engineering Physics, Univ. of Wisconsin- 
Madison, WI (USA)); Attaya, H.M.; Corradini, M.L.; Lomperski, S. 
vp. of Proceedings of the 12th symposium on fusion engineering. 
IEEE Service Center, Piscataway, NJ (1987). (CONF-871007—: 12. 
symposium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

This paper describes the preliminary analysis of LOFA (loss of 
flow accident) and LOCA (loss of coolant accident) in the TIBER-II 
engineering test reactor breeding shield. TIBER-II is a compact re- 
actor with a major radius of 3 m and thus requires a thin, high 
efficiency shield on the inboard side. The use of tungsten in the in- 
board shield implies a rather high rate of afterheat upon plasma 
shutdown which must be dissipated in a controlled manner to avoid 
the possibility of radioactivity release or threatening the investment. 
Because the shield is cooled with an aqueous solution, LOFA does 
not pose a problem as long as natural convection can be estab- 
lished. LOCA, however, has more serious consequences, 
particularly on the inboard side. Circulation of air by natural con- 
vection is proposed as a means for dissipating the inboard shield 
decay heat. The safety and environmental implications of such a 
scheme are evaluated. It is shown that the inboard shield tempera- 
ture never exceeds 510°C following LOCA posing no hazard to 
reactor personnel and not threatening the investment. 


13454 Passive safety features of some recent fusion de- 
signs. Piet, S.J. (Idaho National Engineering Lab., EG and G 
Idaho, Inc., Idaho Falls, ID (USA)). vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract ACO7-761D01570. (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The presence and effectiveness of passive safety features in six 
recent U.S. fusion designs are reviewed, namely the Compact igni- 
tion Tokamak (CIT), Tokamak Ignition/Burn Experimental Reactor 
(TIBER), Tokamak Power Systems Study (TPSS), two TITAN re- 
verse Field Pinch (RFP) designs, and the Advanced Safe Pool 
Immersed Reactor (ASPIRE). The safety assurance level for these 
designs range from true inherent safety to requiring active safety 
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systems. Much progress has been made, so that most designs ap- 
pear to achieve some level of passive safety, intermediate between 
inherent safety and needing active systems. Key factors include 
material choice, cooling geometry and neutron wall loading. Advan- 
tages in one factor can compensate for disadvantages in another. 
For example, with selection of a pool geometry, the neutron wall 
loading may be safely increased. Consideration of investment pro- 
tection is included with the safety assessments but is quite limited 
because of the difficulty of assessing what damage can be re- 


paired. 


13455 Safety considerations in the CIT design. Holland, D.F. 
(Idaho National Engineering Lab., EG and G Idaho, Inc., Idaho 
Falls, ID (USA)); Lyon, R.E. vp. of Proceedings of the 12th sympo- 
sium on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). DOE Contract AC07-76ID01570. (CONF-871007-: 12. 
symposium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

This paper presents analysis of the Compact ignition Tokamak 
(CIT) to determine the adequacy of the safety design features to 
meet the proposed safety design objectives. Since the goal of the 
Compact Ignition Tokamak (CIT) is to achieve an ignited plasma, 
tritium will be used in fueling and sufficient neutrons will be 
produced to activate nearby gases. As a result of safety considera- 
tions related to accidental release of tritium or activated gases, 
several safety features have been incorporated into the design. In 
developing safety features, design objectives limiting public 
exposure were proposed based on the estimated probability of oc- 
currence. To meet these objectives, safety features are proposed 
that emphasize an inherent/passive approach. By employing risk 
analysis techniques such as event trees that describe accident 
scenarios, the adequacy of these features is evaluated and, when 
appropriate, the design is modified to meet design objectives. This 
process will continue through the design phase. 


13456 Safety design of the TITAN RFP lithium self-cooled 
reactor design. Wong, C.P.C. (Dept. of Mechanical, Aerospace 
and Nuclear Engineering and Institute for Plasma and Fusion Re- 
search UCLA, Los Angeles, CA (US)); Grotz, S.; Cheng, E.T.; 
Sharafat, S.; Hoot, C.G. vp. of Proceedings of the 12th symposium 
on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). (CONF-871007—: 12. symposium on fusion engineering, 
Monterey, CA (USA), 12-16 Oct 1987). 

TITAN is a study to investigate the potential of the Reversed- 
Field Pinch (RFP) concept as a compact, high-power density 
energy system. Safety features were incorporated in the TITAN re- 
actor designs from the beginning. The key safety features of the 
lithium self-cooled TITAN design are discussed in this paper. They 
are: the selection of lower afterheat structural material, higher ®Li 
enrichment and the complete enclosure of the lithium primary loop 
system in three barriers, which are the blanket tubes, vacuum 
vessel, and the inert gas-filled confinement building. All piping con- 
nections are located at the top of the torus to prevent complete 
loss of first wall/blanket coolant. Lithium drain tanks are provided to 
reduce the vuinerable blanket lithium inventory. With these built-in 
features, this design can be rated as level-3 of safety assurance, 
small-scale passive safety. 


13457 Potentially buoyant releases at TMl-1 [Three Mlle 
Island Unit 1]: Plume rise and off-site doses. Heck, W.J. Trans- 
actions of the American Nuclear Society (USA), 59: 56-57 (1989). 
(CONF-890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The Emergency Dose Calculation Model for Three Mile Island 
Unit 1 (TMI-1) was recently revised to take into account the guid- 
ance of NUREG/CR-3354: Potentially Buoyant Releases at Boiling 
and Pressurized Water Reactors. The guidance provided was ap- 
plied to the modeling of radioactive steam releases from the main 
steam relief valves and atmospheric dump valves at TMI-1. This 
paper presents an overview of the modeling of the plume rise and 
its impact on off-site doses. 


13458 Potentially buoyant releases at TMI-1 [Three Mle is- 
land Unit 1): Source term and steam properties. Ballangee, 
D.W. Transactions of the American Nuclear Society (USA), 59: 
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57-59 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The Emergency Dose Calculation Model for Three Mile Island- 
Unit 1 (TMI-1) was recently revised to take into account the 
guidance of NUREG/CR-3354: Potentially Buoyant Releases at 
Boiling and Pressurized Water Reactors. This guidance was ap- 
plied to the modeling of radioactive steam releases from the main 
steam relief valves and atmospheric dump valves at TMI-1. This 
paper presents an overview of the modeling of the steam release, 
Starting with the calculation of steam flow rate at the valve inlet 
and ending with the ejection of the steam into the atmosphere. 


13459 Shippingport: Overall project progress. Crimi, F.P. 
Transactions of the American Nuclear Society (USA), 59: 64 


(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The Shippingport atomic power station (SAPS) consisted of the 
nuclear steam supply system and associated radioactive waste 
processing systems, which were owned by the US Department of 
Energy (DOE), and the balance of plant, owned by the Duquesne 
Light Company. The station is located at Shippingport, Pennsylva- 
nia, on 7 acres of land leased by DOE from Duquesne Light 
Company. The Shippingport Station Decommissioning Project 
(SSDP) is being performed under contract to the DOE by the Gen- 
eral Electric Company (GE) and its preselected subcontractor, 
MK-Ferguson Company, as the decommissioning operations con- 
tractor (DOC). This paper describes the decommissioning work that 
has been accomplished since July 1988, and the project's cost and 
schedule status. As the first decommissioning of a commercial, full- 
scale nuclear power plant, the SSDP is expected to set the 
standards for the demolition of future nuclear power plants. 


13460 Contaminated concrete scabbling at the Shippingport 
station decommissioning project. Bauer, R.G. Transactions of 
the American Nuclear Society (USA), 59: 67 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The Shippingport atomic power station was the first commercial 
nuclear power plant in the United States, joining the Duquesne 
Light Company (DLC) grid in December 1957. The Shippingport 
station was shut down in October 1982 and defueled in preparation 
for dismantling. On September 6, 1984, the Shippingport Station 
Decommissioning Project (SSDP) office of the US Department of 
Energy (DOE) assumed responsibility for the site. At turnover, 
there were several areas in the plant where radioactive contamina- 
tion was entrained in concrete surfaces. The removal of 
contaminated concrete at SSDP was an important part of the 
decontamination to meet site release criteria, which is a major con- 
sideration in the decommissioning of nuclear power reactors. The 
highlights of this activity include: (1) development and application 
of remote scabbling tools, which effectively removed the contami- 
nated concrete surfaces, and (2) use of scabbiers minimized the 
removal of noncontaminated concrete by removing shallow layers 
of the surface and contributed to waste control, since the waste 
form enabled good packaging efficiency. 


13461 Preparation, lifting, and loading of the Shippingport 
reactor pressure vessel/neutron shield tank package. Yannitell, 
D.M. Transactions of the American Nuclear Society (USA), 59: 67- 
68 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

The Shippingport atomic power station (SAPS) has provided 
many firsts for the nuclear industry: In 1957, Shippingport demon- 
strated the safe peacetime use of nuclear energy as the first 
nuclear power plant to produce electricity for a public utility. In 
1976, following reactor conversion to a light water breeder reactor 
(LWBR), Shippingport demonstrated that the breeder principle can 
be safely applied in a light water reactor. In 1985, following 
end-of-life testing and defueling, the Shippingport Station Decom- 
missioning Project (SSDP) commenced physical decommissioning 
to demonstrate that the final stage of a nuclear plant life cycle, de- 
commissioning, can be performed both safely and cost-effectively. 
The shipment of the shielded irradiated reactor pressure vessel/ 
neutron shield tank (RPV/NST) package from Shippingport, Penn- 
sylvania, to Richland, Washington, by barge as a single package 
was the largest nonmilitary radioactive shipment ever made. This 





paper discusses the basis for the one-piece removal option, 
describes how the RPV/NST was prepared to comply with govern- 
ment regulations for shipping radioactive material, and the methods 
utilized to lift the RPV/NST and load it onto a barge for its subse- 
quent shipment to Richland, Washington. 


13462 Hazardous materials emergency response training 
program at Texas A & M University. Stirling, A.G. Transactions of 
the American Nuclear Society (USA), 59: 93-94 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The Texas Engineering Extension Service (TEEX) as the engi- 
neering vocational training arm of the Texas A & M University 
system has conducted oil-spill, hazardous-material, and related 
safety training for industry since 1976 and fire suppression training 
since 1931. In 1987 TEEX conducted training for some 66,000 per- 
sons, of which some 6000 were in hazardous-materials safety 
training and 22,000 in fire suppression or related fields. Various 
laws and regulations exist relative to employee training at an in- 
dustrial facility, such as the Hazard Communication Act, the 
Resource Conservation and Recovery Act (RCRA), the Compre- 
hensive Environmental Response, Compensation, and Liability Act 
(CERCLA or more commonly Superfund), the Community Right to 
Know Law, and the Superfund Amendments and Reauthorization 
Act (SARA), Titles | and Ill. The TEEX programs developed on the 
foundation emphasize the hands-on approach (60% field exercises) 
to provide a comprehensive training curriculum resulting in regula- 
tory compliance, an effective emergency response capability, a 
prepared community, and a safe work environment. 


13463 Physical fitness: An operator's approach to coping 
with shift work. Hanks, D.H. Transactions of the American Nuclear 
Society, Supplement (USA), 59: 7-8 (1989). (CONF-890833—: 14. 
biennial conference on reactor operating experience: plant opera- 
tions - the human element, Charlotte, NC (USA), 6-9 Aug 1989). 

There is a strong correlation between a shift worker's ability to 
remain alert and the physical fitness of the individual. Alertness is 
a key element of a nuclear plant operator's ability to effectively 
monitor and control plant status. The constant changes in one’s 
metabolism caused by the rotation of work (and sleep) hours can 
be devastating to his or her health. Many workers with longevity in 
the field, however, have found it beneficial to maintain some sort of 
workout or sport activity, feeling that this activity offsets the physi- 
cal burden of backshift. The author's experience working shifts for 
10 years and his reported increase in alertness through exercise 
and diet manipulation are described in this paper. 


13464 Structured behavioral observation techniques as 
components of an effective fitness-for-duty program. Hauth, 
J.T.; Barnes, V.E.; Moore, C.J.; Toquam, J.L. Transactions of the 
American Nuclear Society, Supplement (USA), 59: 16 (1989). 
(CONF-890833-—: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

Pertformance-based tests are designed to evaluate physical and 
cognitive performance and have several attractive features that 
may be useful in nuclear power plant fitness-for-duty programs. 
Three types of performance-based testing that may eventually be 
useful in the nuclear power industry are reviewed in this paper: (a) 
the Los Angeles Police Department's Drug Recognition Expert pro- 
gram, (b) performance assessment batteries, and (c) performance 
assessment devices. Each of these techniques is evaluated here in 
terms of the following measures of effectiveness: (1) scope, or the 
range of potential problems that can be detected; (2) reliability, or 
the consistency of results; (3) sensitivity, or the ability of the test to 
detect impairment or the presence of drugs at low levels; (4) speci- 
ficity, or the ability of the test to correctly identify the source of 
impairment or the drug present; (5) implementation, or the practi- 
cality of using the technique in the nuclear power plant setting. 
This information analyzed in this paper indicates that although per- 
formance and cognitive assessment techniques currently lack the 
reliability, sensitivity, and specificity of random chemical screening 
to detect and deter substance abuse, they can address a variety of 
fitness-for-duty concerns that may not be adequately addressed by 
a urinalysis testing program alone. These include detection of drug 
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use not detected by urinalysis, psychological stress, or physical in- 
jury or iliness. 


13465 Risk management study: im of human ele- 
ment. Knief, R.A.; Briant, V.S.; Lee, R.B.; Mahn, J.A.; Shaw, R.A. 
Transactions of the American Nuclear Society, Supplement (USA), 
59: 18-19 (1989). (CONF-890833-—: 14. biennial conference on re- 
actor operating experience: plant operations - the human element, 
Charlotte, NC (USA), 6-9 Aug 1989). 

The March 1979 accident at Three Mile Island unit 2 (TMI-2) 
caused neither deaths nor injuries to plant workers or the general 
public, nor did it release a significant quantity of radioisotopes to 
the environment. GPU Nuclear Corporation (GPUN), the subsidiary 
responsible for the cleanup of TMI-2 and the operation of TMI-1 
and Oyster Creek units, has recognized important accident lessons 
and seeks to assure that nothing of similar consequence happens 
again. To this end, a risk management group (RMG) was formed in 
early 1988 to develop a framework for proactive identification, eval- 
uation, and cost-effective reduction and management of risks of all 
types. The RMG set out to learn as much as possible about risks 
and their management in nuclear and other high-technology indus- 
tries. The RMG has been developing a basic model that identifies 
and describes attributes of safety and risk-management programs. 
These are divided among four categories, management, people, 
activities, and equipment. The integration of these elements into a 
basic decision-making process for management is the essential 
challenge. Position papers are in preparation or under considera- 
tion on specific key issues, including professionalism; critique 
feedback and followup; PRA uses (including desktop-computer ap- 
plications); simulation interactions with training, operating and 
emergency procedure development, job design, and human fac- 
tors; and safety ethos. 


13466 Fitness for duty: A tried-and-true model tor decision 
making. Horn, G.L. Transactions of the American Nuclear Society, 
Supplement (USA), 59: 21-22 (1989). (CONF-890833-: 14. bien- 
nial conference on reactor operating experience: plant tions - 
the human element, Charlotte, NC (USA), 6-9 Aug 1989). 

The US Nuclear Regulatory Commission (NRC) rules and regu- 
lations pertaining to fitness for duty specify development of 
programs designed to ensure that nuclear power pliant personnel 
are not under the influence of legal or illegal substances that cause 
mental or physical impairment of work performance such that pub- 
lic safety is compromised. These regulations specify the type of 
decision loop to employ in determining the employee’s movement 
through the process of initial restriction of access to the point at 
which his access authorization is restores. Suggestions are also 
offered to determine the roles that various components of the orga- 
nization should take in the decision loop. This paper discusses 
some implications and labor concerns arising from the suggested 
role of employee assistance programs (EAPs) in the decision loop 
for clinical assessment and return-to-work evaluation of chemical 
testing failures. A model for a decision loop addressing some of 
the issues raised is presented. The proposed model has been im- 
plemented in one nuclear facility and has withstood the scrutiny of 
an NRC audit. 


13467 Culture, leaders, and operator team training. Sagan, 
G. Transactions of the American Nuclear Society, Supplement 
(USA), 59: 22 (1989). (CONF-890833-: 14. biennial conference 
on reactor operating experience: plant operations - the human ele- 
ment, Charlotte, NC (USA), 6-9 Aug 1989). 

Every nuclear utility has a culture which either drives or 
becomes a barrier to the vision of high performance and account- 
ability of its personnel. This paper discusses two very powerful 
cultures at work in the nuclear power industry that may have very 
different values or ways of doing things. Employees from fossil 
plants have moved over to the nuclear plants where they meet with 
personnel who have been raised in the US Navy Nuclear Power 
Program. If these two cultures collide, as many plants have experi- 
enced, no one wins. Left alone, the two cultures may merge 
naturally, but if not, no amount of technical or procedural training 
will bridge the gulf. A second powerful influence within nuclear utili- 
ties is leadership. While culture explains how we do things around 
here, leadership has to do with the example people follow. This ex- 
ample may be set by a top executive in the corporate office or by a 
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supervisor in the control room. The influence of leaders, whether 
positive or negative, can be seen at all levels of the utility. Team 
training, at any level, begins with a thorough understanding of the 
parent utility's culture, followed closely by an efficient method of 
implanting a culture suited to the company’s strategy. 


13468 Analysis of corrective action data from a trial pro- 
gram of programmatic pertormance indicators. Mays, G.T. (Oak 
Ridge National Lab., TN (USA)); Poore, W.P. Transactions of the 
American Nuclear Society, Supplement (USA), 59: 37-39 (1989). 
(CONF-890833-: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

The US Nuclear Regulatory Commission is considering the use 
of cause codes as performance indicators to monitor licensee per- 
formance. In conjunction with the cause codes, corrective action 
codes are also under consideration to describe licensee corrective 
actions for problems represented by the cause codes. The set of 
cause codes and corrective actions employed in a trial program to 
assess their usefulness included the following causes: (1) adminis- 
trative error, (2) design/installation/fabrication error, (3) random 
equipment failure, (4) licensed operator error, (5) other personnel 
error, or (6) maintenance error (two types); and the following 
corrective actions: (1) training, (2) procedure modification, (3) disci- 
pline, (4) management change, (5) design modification, and (6) 
equipment replacement/adjustment. The results from the trial 
program indicated that the cause codes provided additional per- 
spectives in identifying adverse trends and in being able to 
characterize the trends since the cause codes are of a program- 
matic nature. The paper discusses the review of events and 
compilation of data and analysis of licensee corrective action data. 


13469 Nuclear plant modification and design control: 
Guidelines for generic problem prevention. Steinert, L.D.; 
Bilanin, W.J. Transactions of the American Nuclear Society, Sup- 
plement (USA), 59: 41 (1989). (CONF-890833-: 14. biennial 
conference on reactor operating experience: plant operations - the 
human element, Charlotte, NC (USA), 6-9 Aug 1989). 

The nuclear industry is placing increased emphasis on the con- 
trol of design changes and modifications at nuclear power plants. 
Regulatory inspections and utility experience show that problems 
have occurred in modification and design control that are similar 
from plant to plant and that repeat over time. In response to these 
problems, the Electric Power Research Institute and the utility 
members of the Nuclear Construction Issues Group established the 
modification and design contro] (MDC) task to identify generic 
problems related to modification activities to determine their root 
causes and to provide guidance for preventing such problems in 
the future. An extensive study of specific MDC problems was per- 
formed. The methodology used in the study is described. An 
example is given of one of the generic problems and a guideline 
for prevention. The MDC task provides guidance to utilities in a 
form that is immediately useful in reducing the occurrence of 
generic problems and achieving an improvement in the overall 
MDC process. Utilities can review the results against their own 
methodology for performing modifications and, where deemed pru- 
dent, adjust their modification process to avoid generic problems. 


13470 _—Eliciting management action: Using THERP to high- 
light human factors deficiencies for trip reduction programs. 
Fuld, R.; Cybert, S. Transactions of the American Nuclear Society, 
Supplement (USA), 59: 44 (1989). (CONF-890833—: 14. biennial 
conference on reactor operating experience: plant operations - the 
human element, Charlotte, NC (USA), 6-9 Aug 1989). 

Methods and criteria for performing human factors evaluations of 
plant systems and procedures are well developed and available. 
For a design review to produce a positive impact on operations, 
however, it is not enough to simply document deficiences and solu- 
tions. The results must be presented to management in a clear 
and compelling form that will direct attention to the heart of a prob- 
lem and present proposed solutions in terms of explicit, quantified 
cost/benefits. A proactive program of trip reduction provides an ex- 
cellent opportunity to accomplish human factors-related upgrades. 
As an evaluative context, trip reduction imposes a uniform good- 
ness criterion on all situations: the probability of inadvertent plant 
trip. This in turn means that findings can be compared in terms of 
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a common quantitative reference point: the cost of an inadvertent 
shutdown. To interpret human factors deficiencies in terms of trip 
probabilities, the Technique for Human Error Rate Prediction 
(THERP) can be used. THERP provides an accessible compilation 
of human reliability data for generic, discrete task elements. Se- 
quences of such values are combined in standard event trees to 
determine the probability of failure (e.g., trip) for a given evolution. 
THERP is widely accepted as one of the best available alternatives 
for assessing human reliability. 


13471 The use of operator action event trees to improve 
plant-specific emergency operating procedures. Blanchard, 
D.P.; Tome, A.E. Jr. Transactions of the American Nuclear Society, 
Supplement (USA), 59: 45 (1989). (CONF-890833—: 14. biennial 
conference on reactor operating experience: plant operations - the 
human element, Charlotte, NC (USA), 6-9 Aug 1989). 

Even with plant standardization and generic emergency proce- 
dure guidelines (EPGs), there are sufficient dissimilarities in 
nuclear power plants that implementation of the guidelines at each 
plant must be performed in a manner that ensures consideration of 
plant-specific design features and operating characteristics. The 
use of operator action event tress (OAETs) results in identification 
of key features unique to each plant and yields insights into 
accident prevention and mitigation that can be factored into plant- 
specific emergency procedures. Operator action event trees were 
developed as a logical extension of the event trees developed dur- 
ing probabilistic risk analyses. The dominant accident sequences 
developed from a plant-specific probabilistic risk assessment repre- 
sent the utility's best understanding of the most likely combination 
of events that must occur to create a situation in which core cool- 
ing is threatened or significant releases occur. It is desirable that 
emergency operating procedures (EOPs) provide adequate guid- 
ance leading to appropriate operator actions for these sequences. 
The OAETs provide a structured approach for assuring that the 
EOPs address these situations. 


13472 Flowchart-format emergency operating procedures- 
strengths and weaknesses. Barnes, V.E.; Bongarra, J.P. Jr. 
Transactions of the American Nuclear Society, Supplement (USA), 
59: 45-47 (1989). (CONF-890833—: 14. biennial conference on re- 
actor operating experience: plant operations - the human element, 
Charlotte, NC (USA), 6-9 Aug 1989). 

An increasing number of nuclear power plant licensees are con- 
verting their text-format emergency operating procedures (EOPs) to 
flowcharts. Findings of a recent study of the flowchart-format EOPs 
indicate that the flowchart format appears to solve several signifi- 
cant usability problems associated with text-format EOPs, but also 
introduces other types of usability concerns. This paper discusses 
some of the strengths and weaknesses of the flowchart format for 
presenting EOPs. 


13473 Creating user-friendly emergency procedures at 
Catawba nuclear station. Seasely, R.K. Transactions of the Amer- 
ican Nuclear Society, Supplement (USA), 59: 47-48 (1989). 
(CONF-890833—: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

Catawba nuclear station has recently begun an emergency oper- 
ating procedures upgrade program with the goal of creating 
procedures that are user-friendly and promote good communica- 
tions between operators. Initial upgrade efforts have dealt 
specifically with the entry procedure, which is used in implementing 
the emergency procedures at Catawba. This procedure is named 
EP/01 Reactor Trip or Safety Injection and is based on the West- 
inghouse emergency response guidelines. It is used to perform two 
major functions. The first is to verify that all automatic system actu- 
ations have occurred following a reactor trip or safety injection. The 
second is to diagnose the specific event and provide a transition to 
the appropriate recovery procedure. Observations of shift person- 
nel during simulator exercises indicated that there was an interface 
problem between the operators and the procedure. It appeared 
that the wording and format of the procedure did not allow for good 
communications between the operators. During some scenarios, 
the actions taken by the operators indicated that they regarded the 
procedure as a hindrance instead of a tool to be used in combat- 
ting the accident. The purpose of this upgrade program is to 





address the problems cited above so that procedures can be cre- 
ated that are both user-friendly and technically correct. To 
accomplish this goal, the procedure was rewritten with a new ap- 
proach, and the positive results are described. 


13474 Emergency operating procedure upgrade program 
and audit results. Graham, P.D. Transactions of the American 
Nuclear Society, Supplement (USA), 59: 48-49 (1989). (CONF- 
890833—: 14. biennial conference on reactor operating experience: 
plant operations - the human element, Charlotte, NC (USA), 6-9 
Aug 1989). 

This paper describes the method and results of upgrading the 
River Bend station boiling water reactor 6 emergency operating 
procedures (EOPs). The upgrade program replaced difficult-to- 
implement narrative procedures with well-developed flowcharts. 
The flowcharts eliminate a number of human factors problems, are 
user friendly, provide for easy implementation, and provide techni- 
cal information in a clear, concise format. Positive results were 
seen immediately. The operating crews found the flowcharts to be 
clear, understandable, and usable. Simulator training and EOP im- 
plementation became something that the operators no longer 
dreaded, and their confidence in their ability to control emergency 
situations was greatly improved. The paper provides a summary of 
the EOP upgrade program. 


13475 Emergency operating instruction improvements at 
San Onofre Nuclear Generating Station Units 2 and 3. Trillo, 
M.W.; Smith, B.H. Transactions of the American Nuclear Society, 
Supplement (USA), 59: 50 (1989). (CONF-890833—: 14. biennial 
conference on reactor operating experience: plant operations - the 
human element, Charlotte, NC (USA), 6-9 Aug 1989). 

In late 1987, San Onofre nuclear generating station (SONGS) 
began an extensive upgrade of the units 2 and 3 emergency oper- 
ating instructions (EOls). The original intent of this program was to 
incorporate revised generic guidance and to correct problems that 
were identified by operators. While this program was in progress, 
the US Nuclear Regulatory Commission (NRC) conducted a series 
of audits of emergency operating procedure (EOP) development 
and maintenance programs as 16 commercial nuclear facilities in 
the United States. These audits included four stations with Com- 
bustion Engineering-designed nuclear steam supply systems. (One 
of these audits included a review of preupgrade SONGS units 2 
and 3 EOls.) Significant industrywide comments resulted from 
these audits. The NRC has stated its intent to continue the review 
and audit of EOls and the associated maintenance programs at all 
US commercial nuclear facilities. The units 2 and 3 EOI upgrade 
program developed procedural improvements and procedural pro- 
gram maintenance improvements that address many of the existing 
audit comments that have been received by the industry. Other re- 
sulting improvements may be useful in minimizing NRC comments 
in future such audits. Specific improvements are discussed. The 
upgrade program resulted in benefits that were not originally antici- 
pated. The results of this program can be of significant use by 
other utilities in addressing the industrywide concerns that have 
been raised in recent NRC audits of EOP development and main- 
tenance programs. 


13476 Status of the University of Missouri research reactor 
upgrade. McKibben, J.C.; Edwards, C.B. Jr.; Meyer, W.A. Jr. 
Transactions of the American Nuclear Society, Supplement (USA), 
59: 53-55 (1989). (CONF-890833-: 14. biennial conference on re- 
actor operating experience: plant operations - the human element, 
Charlotte, NC (USA), 6-9 Aug 1989). 

The research, education, and service capabilities of the Univer- 
sity of Missouri Research Reactor (MURR) are being enhanced 
through a five-part upgrade. The existing reactor is a 10-MW pres- 
surized loop type, already operating at >90% availability to support 
demand from researchers and industry. The upgrade is focused to 
meet the increasing demand for more neutrons and higher specific 
activity radioisotopes, especially for the biomedical community, cold 
neutrons, and expanded laboratory and office space. The upgrade 
includes an extended-life fuel element, a power increase, instru- 
ment and control (l&C) and electrical system upgrade, a cold 
neutron source (CNS), and a building addition. This paper focuses 
on the upgrade accomplishments since November 1987. 
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13477 University of Missouri research reactor exhaust ven- 
tilationfaboratory fume hood upgrade. Edwards, C.B. Jr.; 
McKibben, J.C.; McCracken, C.B. Transactions of the American 
Nuclear Society, Supplement (USA), 59: 60-61 (1989). (CONF- 
890833—: 14. biennial conference on reactor operating experience: 
plant operations - the human element, Charlotte, NC (USA), 6-9 
Aug 1989). 

The University of Missouri research reactor (MURR) facility is lo- 
cated in Research Park, 1 mile south of the Columbia campus. 
The reactor is a 10-MW pressurized loop, in-pool-type, light-water- 
moderated, beryllium-and-graphite-reflected core, serviced by six 
radial beam tubes for research, and has sample irradiation facilities 
in both a flux trap and in the graphite region. The reactor operates 
at full power 150 h/week, 52 week/yr, making it one of the best op- 
erating schedules and the most extensively used of any university 
research reactor. This extensive utilization includes many pro- 
grams, such as radioisotope applications, neutron activation 
analysis, etc., that depend heavily on fume hoods, glove boxes, 
and hot cells that put a tremendous demand on the exhaust sys- 
tem. The exhaust system is required to be operable whenever the 
reactor is operating and must have the capability of being operated 
from an emergency electrical generator on loss of site electrical 
power. The originally installed exhaust ventilation system was be- 
low needed capacity and, with increased program requirements 
and system age, the necessity to upgrade the system was 
paramount. The challenge was to complete the upgrade construc- 
tion while continuing to operate the reactor and maintain all the 
other ongoing programs, rather than take the easy way of an ex- 
tended shutdown. This paper discusses how MURR met this 
challenge and solved these problems, problems that are similarly 
experienced by almost all research reactors to some degree when 
major work is required on critical systems. 


13478 identifying and tracking plumes affected by an ocean 
breeze in support of emergency Schwartz, P.E. 
Transactions of the American Nuclear Society (USA), 59: 53-55 
(1989). (CONF-890604—: Annual meeting of the American Nuclear 
Society, Atlanta, GA (USA), 4-8 Jun 1989). 

To better support emergency preparedness, General Public Utili- 
ties (GPU) Nuclear has investigated the frequency of occurrence of 
the mesoscale ocean breeze at the Oyster Creek Nuclear Generat- 
ing Station (OCNGS). Through the analysis of the horizontal wind 
direction and temperature patterns, simple identification of the 
ocean breeze along with a plume tracking procedure has been de- 
veloped and incorporated into the site’s emergency plant to better 
safeguard the public with sophisticated protective action measures 
in case of a nonroutine release. The ocean breeze will frequently 
produce wind trajectory fields within the plant's emergency plan- 
ning zone that are different from the normal gradient wind flow. 
This could greatly alter proper protective action measures since 
most utilities employ straight-line trajectory air dispersion models. 
Knowledge of the existence of the ocean breeze and the location 
of the ocean breeze front become important in the results gener- 
ated from the straight-line Gaussian dose calculation methodology 
and in the further development of a more complex dose assess- 
ment model. This paper describes the verification and existence of 
the sea breeze phenomenon and the incorporation of its effects 
into the OCNGS emergency pian. 


13479 Progress in the release of the Shippingport site and 
materials. Eger, K.J.; Galgoul, M.J.; Gardner, D.L. Transactions of 
the American Nuclear Society (USA), 59: 66-67 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

The decommissioning of the Shippingport atomic power station 
involved not only the disassembly of the nuclear side of the plant, 
but also the disposition of the site structures and equipment by re- 
lease or by disposal as radwaste. The simple burial of all of this 
material would have been prohibitively expensive. Furthermore, it 
would have been unnecessary, since the vast majority of the mate- 
rial had had little (if any) contact with radioactivity. To save these 
costs, as well as to protect the public, the materials had to be cias- 
sified so that the clean materials could be released from the site 
(or with the site) for unrestricted use. Two separate programs were 
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developed and implemented during the Shippingport Station De- 
commissioning Project (SSDP) to do just this. The purpose of the 
material release program was to verify that any material released 
from the site had met the requirements in Regulatory Guide 1.86. 
This program included the consideration of prior survey results and 
the use of the materials, an initial survey for release from radiologi- 
cally controlied areas, and a documented release survey just prior 
to the removal of any material from the site. The US Department of 
Energy (DOE) criteria for the release of the site for unrestricted 
use required that the total dose to the maximum exposed individual 
not exceed 1 mSv/yr by the worst-case scenario, and in addition 
be as low as reasonably achievable (ALARA). The DOE also pro- 
vided a manual for relating the amount of radioactive material in 
the soil to this annual dose. 


13480 Overtime, staffing levels, and shift schedules - their 
effects on alertness and performance. Lewis, P.M. Transactions 
of the American Nuclear Society, Supplement (USA), 59: 6-7 
(1989). (CONF-890833—: 14. biennial conference on reactor oper- 
ating experience: plant operations - the human element, Charlotte, 
NC (USA), 6-9 Aug 1989). 

Pacific Northwest Laboratories is conducting a project for the US 
Nuclear Regulatory Commission (NRC) to assess the effects of 
overtime, staffing levels, and shift schedules on alertness and per- 
formance for both reactor operators and maintenance personnel in 
nuclear power plants. The effects will be tested using two ap- 
proaches: statistical tests using cross-sectional data from the 
nuclear industry and a case study with a nuclear utility. In a 
previous phase of this project, information on these issues was col- 
lected from nonnuclear industries. 


13481 Cultural analysis: The missing factor In root-cause 
evaluation. Lamb, H. Transactions of the American Nuclear Soci- 
ety, Supplement (USA), 59: 43 (1989). (CONF-890833—: 14. 
biennial conference on reactor operating experience: plant opera- 
tions - the human element, Charlotte, NC (USA), 6-9 Aug 1989). 

The purpose of this paper is to provide a model that can focus 
attention on appropriate cultural targets of inquiry, provide a com- 
pletion criterion for root-cause completeness, and illustrate results. 
The illustration provided is as follows: Discover the root causes(s) 
related to issues of a nuclear reactor operator sleeping, inattention 
to duties, failure to adhere to procedures, and management inac- 
tion or adequate action. 


13482 Emergency operating procedure maintenance - a per- 
spective at four utilities. Adier, M.R.; Alien, R.T.; Draper, D.M.; 
Wadley, M.; White, T.; Volpenhein, E.C. Transactions of the Ameri- 
can Nuclear Society, Supplement (USA), 59: 49-50 (1989). 
(CONF-890833—: 14. biennial conference on reactor operating ex- 
perience: plant operations - the human element, Charlotte, NC 
(USA), 6-9 Aug 1989). 

Since the publication of the Three Mile Island Action Plan, 
NUREG 0737, in 1980, the nuclear industry has been upgrading 
and refining symptom-based emergency operating procedures 
(EOPs) for use in restoring the plants to a safe shutdown condition 
following an abnormal operating occurrence. Four specific areas 
are required to develop technically correct and accurate proce- 
dures: (1) technical bases; (2) plant-specific writer's guide; (3) 
programmatic verification and validation process; and (4) operator 
training program. With various degrees of success, nuclear utilities 
are implementing their upgraded EOPs in accordance with these 
requirements. With that challenge not yet behind us, however, a 
new challenge is emerging: a challenge to maintain and integrate 
the EOPs into the normal activities of engineering, operations, and 
maintenance. While the new EOPs are universally regarded as a 
major improvement, they are also less flexible. The ability to re- 
spond to an unanticipated event is increasingly dependent upon 
the quality of the EOPs. it is inconsistent to encourage reliance on 
procedures and to also assume that operator training, cognitive 
capabilities, and experience will compensate for procedural defi- 
ciencies. in this paper the authors examine the EOP maintenance 
process at four Westinghouse-designed pressurized water reactors 
to provide insight into the development of an effective and efficient 
program. 
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13483 Sleepiness and alertness in American industries. 
Coleman, R.M.; Dillingham, J.; Dement, W.C. Transactions of the 
American Nuclear Society (USA), 59: 116-118 (1989). (CONF- 
890604—: Annual meeting of the American Nuclear Society, 
Atlanta, GA (USA), 4-8 Jun 1989). 

Recent evidence that industrial accidents may be caused in part 
by shiftworkers’ lack of alertness has caused growing concern at 
the US Nuclear Regulatory Commission and within the scientific 
community. The purpose of the study reported in this paper was 
threefold: (1) Is sleepiness on the job specific to utility plants? (2) 
Are performance and safety problems caused by sleepiness spe- 
cific to utility plants? (3) Are specific shift schedules associated 
with a higher prevalence of sleepiness? Findings indicate sleepi- 
ness on the job among shiftworkers is a widespread problem, not 
limited to the nuclear power industry. The most common solution in 
American industry is to overstaff each shift and discipline sleeping 
employees. Results show this is not effective. A more proactive so- 
lution is recommended including some of the following: (1) Provide 
employees education to assist adjustment to shiftwork. (2) Design 
and implement shift schedules that are more compatible with hu- 
man physiological capabilities. (3) Allow officially sanctioned 
napping on shift as is done in Japan. (4) Divide 6-, 8-, or 12-h 
shifts into smaller blocks of 2 to 3 h of primary duty. (5) make the 
environment where employees work more conductive to alertness. 
(6) Develop a firehouse type of schedule where some employees 
sleep throughout the night, but are awakened if operational prob- 
lems arise. (7) Provide incentives to employees to adjust their life 
style to the night shift and reward them with time off. 


13484 Minimizing the risks of human performance. Gould, 
H.E.; Walker, |. Transactions of the American Nuclear Society 
(USA), 59: 118-119 (1989). (CONF-890604—: Annual meeting of 
the American Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

Bruce nuclear generating station (NGS) unit A has been operat- 
ing a human performance evaluation system (HPES) since 1985. 
This paper reviews changes to the program, the results, a case 
study, and plans for the future. The HPES began as a pilot pro- 
gram with one management evaluator. Changes were made to 
improve and expand the program. In its present form, the HPES is 
an imprecise instrument. Properly used by knowledgeable analysts, 
however, the technique helps bring out the real causes of error. 
For this reason, the corrective actions taken address the root 
causes of errors. The step between root cause and risk reduction 
is a big one. This has not been quantified in the HPES manage- 
ment review process. Risk is the product of frequency and 
consequences. Real reduction in risk, therefore, requires that there 
be a tangible reduction in either the frequency of the event under 
consideration or its consequences. The reduction must be 
measurable and confirmed. For the wide range of man/machine in- 
teractions, this is a tall order, but still possible. 


13485 Evaluation of an expert system at a plant simulator. 
Spurgin, A.J.; Orvis, D.; Sun, B.K.H. Transactions of the American 
Nuclear Society (USA), 59: 125-126 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

The Emergency Operating Procedures Tracking System 
(EOPTS) is an expert system developed by the Electric Power Re- 
search Institute (EPRI) for boiling water reactor (BWR) plants. The 
EOPTS introduces expert system technology to the nuclear plant 
control room as a means to interpret and compile emergency pro- 
cedure logic into a compact, fast-running operator aid. The system 
is intended to relieve some of the considerable burden placed on 
operators when dealing with complicated transients requiring oper- 
ator intervention and in following complex emergency operating 
procedures (EOPs). The main objective of this project was to eval- 
uate the EOPTS and determine whether or not an operator aid of 
this type could noticeably improve the response time of control 
room crews to multifailure scenarios. A secondary objective was to 
collect data on how crew performance was affected. 


13486 or interface in process control expert systems. 
Gaddy, C.D.; Pack, R.W. Transactions of the American Nuclear 
Society (USA), 59: 122-123 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 





In nuclear power plants, expert systems have the potential to 
provide the best advice in the industry for everyday challenges, 
such as improving thermal efficiency, and less frequent but critical 
tasks, such as deciding which annunciators are most important for 
a particular plant configuration. These systems can make operating 
and maintaining the plant safer and more efficient. Expert systems 
are capable of absolutely overwhelming and disorienting users. 
The specific system used for discussion of the design of a useful 
expert system interface is the thermal performance advisor (TPA). 
The objective of this paper is to describe major principles for use in 
designing and reviewing expert systems. 


13487 Evaluation of surveillance test Intervals of Ko-Ri 
units 3 and 4 reactor protection system. Kim, Myung-Ki; Kim, 
Jong-Sok; Hong, Sung-Yull. Transactions of the American Nuclear 
Society (USA), 59: 194-195 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

The reactor protection system (RPS) supplies reactor trip signals 
to provide appropriate protection under operating and accident 
conditions. In order to ensure this system reliability, periodic surveil- 
lance tests are required of the system as specified in the technical 
specification. However, testing too frequently may result in a reduc- 
tion of plant availability and an increase in operating costs with 
little or no safety improvement. The evaluation of surveillance test 
intervals (STI) was performed for Ko-Ri units 3 and 4 RPS. 


13488 A computer model for the transport and chemical re- 
action of debris in direct containment heating experiments. 
Marx, K.D. (Sandia National Labs., Livermore, CA (USA). Combus- 
tion Research Faclity). Nuclear Science and Engineering (USA), 
102(4): 391-407 (Aug 1989). 

A computer model is described that simulates the effects of re- 
leasing molten debris into a gas-filled container. This work is 
motivated by studies of direct containment neating due to the dis- 
persal of debris produced in certain nuclear reactor accident 
scenarios. The model consists of a finite difference scheme for the 
gas flow coupled with a Lagrangian particle transport algorithm. It 
computes the transport of the debris through the gas and evalu- 
ates radiative and convective heat transfer effects. It also accounts 
for the chemical reaction of the debris with the oxygen in the at- 
mosphere, including the concurrent heat release. The computer 
code is used to simulate experiments in the Surtsey Direct Heating 
Test Facility. Computational results are compared with those ob- 
tained from experiments with small and large debris input mass. It 
is shown that the simulation of configurations with large debris 
mass can be improved with better submodels to describe the de- 
bris behavior. The description of the interaction of the debris with 
the container walls is of particular importance. 


13489 Expert opinion in risk analysis: The NUREG-1150 
methodology. . Hora, S.C. (Sandia National Labs., Albuquerque, 
NM (USA)); Iman, R.L. Nuclear Science and Engineering (USA), 
102(4): 323-331 (Aug 1989). 

Risk analysis of nuclear power generation often requires the use 
of expert opinion to provide probabilistic inputs where other 
sources of information are unavailable or are not cost effective. In 
the Reactor Rise Reference Document (NUREG-1150), a method- 
ology for the collection of expert opinion was developed. The 
resulting methodology presented by the author involves a ten-step 
process: selection of experts, selection of issues, preparation of is- 
sue statements, elicitation training, preparation of expert analyses 
by panel members, discussion of analyses, elicitation, recomposi- 
tion and aggregation, and review by the panel members. These 
steps were implemented in a multiple meeting format that brought 
together experts from a variety of work places. 


13490 Technical specification optimization program - engl 
neered safety features. Andre, G.R.; Jansen, R.L. Transactions of 
the American Nuclear Society (USA), 53: 452-453 (1986). (CONF- 
861102—: American Nuclear Society and Atomic Industrial Forum 
joint meeting, Washington, DC (USA), 16-21 Nov 1986). 

The Westinghouse Technical Specification Program (TOP) was 
designed to evaluate on a quantitative basis revisions to Nuclear 
Power Plant Technical Specifications. The revisions are directed at 
simplifying plant operation, and reducing unnecessary transients, 
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shutdowns, and manpower requirements. In conjunction with the 
Westinghouse Owners Group, Westinghouse initiated a program to 
develop a methodology to justify Technical Specification revisions; 
particularly revisions related to testing and maintenance require- 
ments on plant operation for instrumentation systems. The 
methodology was originally developed and applied to the reactor 
trip features of the reactor protection system (RPS). The current 
study further refined the methodology and applied it to the engi- 
neered safety features of the RPS. 


13491 SIPA: French simulator for training and analysis in 
postaccident situations. Mathey, C. (Thomason-CSF, Paris 
(France)). Transactions of the American Nuclear Society (USA), 
53: 455-456 (1986). (CONF-861102-: American Nuclear Society 
and Atomic Industrial Forum joint meeting, Washington, DC (USA), 
16-21 Nov 1986). 

SIPA means simulator for post-accident situations. The target of 
the first phase of the project which ended in July 1986 was to 
reduce significantly the computer power needed to run a model de- 
rived of the father code CATHARE. The salient features of 
CATHARE are recalled. The present status is as follows: (a) the 
code is available in two versions for 3-loop and 4-loop Framatome 
pressurized water reactor (PWR) plants, and (b) these versions are 
installed on CRAY-XMP and Gould 32/87 computers. The extent of 
simulation includes: (a) the reactor coolant system and the pres- 
surizer; (b) the core model (one-dimensional diffusion); (c) the 
secondary side of the steam generators, the steam lines, and the 
steam mainfold; (d) the SI accumulators, and (e) selectable options 
for boron and activity transport. The scope of situations which can 
be covered includes: (a) all normal operations; (b) loss-of-coolant 
accident up to 14 in. in equivalent diameter at any location in the 
circuit; (c) rupture of up to 20 tubes of in-core instrumentation; (d) 
steam generator (SG) tube rupture (up to 120 tubes); (e) steam 
line break; (f} total loss of feedwater; and (g) anticipated transients 
without scram. 
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13492 (CANWEC-—CE-02838, pp. 23) New Frontiers in elec- 
tricity: Report 4.3.3. . Balzhiser, R.E. (Electric Power Research 
Inst. (USA)). Canadian National Committee, World Energy Confer- 
ence, Ottawa, ON (Canada). 1989. (CONF-890901-: 14. world 
energy conference, Montreal (Canada), 17-22 Sep 1989; 
CE-02838). In Energy for tomorrow. Division 4: Energy and tech- 
nology: Session 4.3a: Nuclear energy [and] session 4.3b: Energy 
systems and renewables. Available from Canadian National Com- 
mittee World Energy Conference, Suite 305, 130 Albert Street, 
Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

This paper considers the key technologies now in development 
to satisfy the emerging problems of the U.S. electric utility industry 
over the next 15 years. Economic forces continue to point toward 
an increase in the electrification of society. Emerging social 
concerns revolve principally around quality-of-life. Technological ad- 
vances will bring greater flexibility, service, and control in energy 
use and increased automation will cali for a higher quality of 
power. Future electricity-generating technologies options will be in- 
herently safer, economical, and environmentally cleaner. New 
coal-powered electricity generation systems, including fluid bed and 
coal gasification, can stop pollutants before they reach the chim- 
ney. Nuclear power designs are advancing toward passively safe, 
standardized, lower-cost systems. Photovoltaic and fuel cells side- 
step the Carnot cycle entirely to produce clean power without 
combustion. In such future power plant systems, on-line integrated 
diagnostic networks will monitor equipment performance, identify 
incipient faults, and help to optimize performance. Artificial intelli- 
gence will complement human knowledge and judgment for 
decision-making. The power delivery system will become auto- 
mated. Power electronics will be used to control the grid, bringing 
power quality, electronic switching, and controllabiltiy. In the longer 
term, superconducting equipment may improve transmission and 
generation efficiencies, while superconducting magnetic energy 
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storage may play a significant role in helping supply and demand. 
Consumers and utilities alike will benefit from new end-use tech- 
nologies such as electric vehicles and electronically automated 
residential and commercial buildings, and manufacturing industries 
will take advantage of electrotechnologies to increase productivity 
and decrease processing costs. 20 refs., 5 figs., 1 tab. 


13493 (IEC-TR-91) Determination of power and energy 
losses in the distribution system of the israel Electric Corpo- 
ration. Kamil, H. Israel Electric Corp. Ltd., Haifa (israel). Jun 1984. 
27p. (In Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

The purpose of this work was to estimate power losses in the 
distribution systems of the Israel Electric Corporation. The estimate 
was performed using theoretical models which are included in the 
appendices. Results are tabulated for the high voltage distribution 
system, the low voltage distribution system and the transformers. 
(EHN) 3 figs., 4 tabs. 


13494 (N-90-10140) Second beamed space-power 
workshop. Deyoung, R.J. National Aeronautics and Space Admin- 
istration, Hampton, VA (USA). Langley Research Center. Jul 1989. 
439p. (NASA-CP-3037;L—16590;NAS—1 .55:3037 ;CONF-8902153—: 
2. beamed spa r workshop, Hampton, VA (USA), 28 Feb - 
2 mar 1989). Available from NTIS, PC A19/MF A01. 

Potential missions for microwave and laser power beaming in 
space are discussed. Power beaming options, millimeter wave 
technology, laser technology, lunar bases, spacecraft propulsion, 
and near-Earth applications are covered. 


13495 (N-90-10140, pp. 21-40) Power beaming options. 
Rather, J.D.G. National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center. Jul 1989. (NASA- 
CP-3037;L—16590;NAS—1 .55:3037;CONF-8902153—: 2. beamed 
space-power workshop, Hampton, VA (USA), 28 Feb - 2 mar 
1989). In Second beamed space-power workshop. Available from 
NTIS, PC A19/MF A01. 

Some large scale power beaming applications are proposed for 
the purpose of stimulating research. The first proposal is for a com- 
bination of large phased arrays on the ground near power stations 
and passive reflectors in geostationary orbit. The systems would 
beam excess electrical power in microwave form to areas in need 
of electrical power. Another proposal is to build solar arrays in 
deserts and beam the energy around the world. Another proposal 
is to use lasers to beam energy from earth to orbiting spacecraft. 


13496 § (N—90-10140, pp. 107-125) Vacuum microelectronics 
for beam power and rectennas. Gray, H.F. National Aeronautics 
and Space Administration, Hampton, VA (USA). Langley 
Research Center. Jul 1989. (NASA-CP-3037;L—16590;NAS— 
1.55:3037;CONF-8902153-: 2. beamed space-power workshop, 
Hampton, VA (USA), 28 Feb - 2 mar 1989). In Second beamed 
space-power workshop. Available from NTIS, PC A19/MF A01. 
Vacuum Microelectronic devices can be described as vacuum 
transistors or micro-miniature vacuum tubes, as one chooses. The 
fundamental reason behind this new technology is the very large 
current densities available from field emitters, namely as high as 
10(8) A/sq cm. Array current densities as high as 1000 A/sq cm 
have been measured. Total electron transit times from source to 
drain for 1 micron feature size devices have been predicted to be 
about 150fs. This very short transit time implies the possibility of 
submillimeter wave transmitters ana rectennas in devices which can 
operate with reasonably high voltages and which are small in size 
and are lightweight. In addition, they are expected to be extremely 
radiation hard and very temperature insensitive. That is, they are 
expected to have radiation hardness characteristics similar to vac- 
uum tubes, and both the high temperature and low temperature 
limits should be determined by the package. That is, there should 
be no practical intrinsic temperature or carrier freezeout problems 
for devices based on metals or composites. But the technology is 
difficult to implement at the present time because it is based on 
300 to 500 angstrom radius field emitters which must be relatively 
uniform. There is also the need to understand the non-equilibrium 
transport physics in the near-surface regions of the field emitters. 
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13497 (N-90-10140, pp. 139-158) Gyrotron development tor 
space power beaming. Manheimer, W.M. National Aeronautics 
and Space Administration, Hampton, VA (USA). Langley 
Research Center. Jul 1989. (NASA-CP-—3037;L—16590;NAS— 
1.55:3037;CONF-8902153—: 2. beamed space-power workshop, 
Hampton, VA (USA), 28 Feb - 2 mar 1989). In Second beamed 
space-power workshop. Available from NTIS, PC A19/MF A01. 

The use of a gyrotron for space power beaming, especially in 
the form of a lunar orbiting power station is discussed. The advan- 
tages of phased array power beaming, output power, and the 
design of a quasi-optical gyrotron are discussed. 


13498 (N-90-10140, pp. 171-185) History and status of 
beamed power technology and applications at 2.45 Gigahertz. 
Brown, W.C. National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center. Jul 1989. (NASA- 
CP-3037;L—16590;NAS—1 .55:3037;CONF-8902153-: 2. beamed 
space-power workshop, Hampton, VA (USA), 28 Feb - 2 mar 
1989). In Second beamed space-power workshop. Available from 
NTIS, PC A19/MF A01. 

Various applications of beamed power technology are discussed. 
An experimental microwave powered helicopter, rectenna technol- 
ogy, the use of the Solar Power Satellite to beam energy to Earth 
via microwaves, the use of cyclotron resonance devices, mi- 
crowave powered airships, and electric propulsion are discussed. 


13499 (N-90-10140, pp. 191-219) Technical options for 
high average power free electron milimeter-wave and laser 
devices. Swingle, J.C. National Aeronautics and Space Adminis- 
tration, Hampton, VA (USA). Langley Research Center. Jul 1989. 
(NASA-CP-3037;L—16590;NAS—1.55:3037;CONF-8902153—: a. 
beamed space-power workshop, Hampton, VA (USA), 28 Feb - 2 
mar 1989). In Second beamed space-power workshop. Available 
from NTIS, PC A19/MF A01. 

Many of the potential space power beaming applications require 
the generation of directed energy beams with respectable amounts 
of average power (MWs). A tutorial summary is provided here on 
recent advances in the laboratory aimed at producing direct con- 
version of electrical energy to electromagnetic radiation over a 
wide spectral regime from microwaves to the ultraviolet. 


13500 


(N-90-10140, pp. 221-238) Laser energy conversion. 
Jalufka, N.W. National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center. Jul 1989. (NASA- 


CP-3037;L—16590;NAS—1 .55:3037;CONF-8902153-: 2. beamed 
space-power workshop, Hampton, VA (USA), 28 Feb - 2 mar 
1989). In Second beamed space-power workshop. Available from 
NTIS, PC A19/MF A01. 

The conversion of laser energy to other, more useful, forms is an 
important element of any space power transmission system 
employing lasers. In general the user, at the receiving sight, will re- 
quire the energy in a form other than laser radiation. In particular, 
conversion to rocket power and electricity are considered to be two 
major areas where one must consider various conversion tech- 
niques. Three systems (photovoltaic cells, MHD generators, and 
gas turbines) have been identified as the laser-to-electricity conver- 
sion systems that appear to meet most of the criteria for a 
space-based system. The laser thruster also shows considerable 
promise as a space propulsion system. At this time one cannot 
predict which of the three laser-to-electric converters will be best 
suited to particular mission needs. All three systems have some 
particular advantages, as well as disadvantages. It would be pru- 
dent to continue research on all three systems, as well as the laser 
rocket thruster. Research on novel energy conversion systems, 
such as the optical rectenna and the reverse free-electron laser, 
should continue due to their potential for high payoff. 


13501 (N-90-10140, pp. 261-286) Overview of laser 
concepts. Conway, E.J. National Aeronautics and Space Adminis- 
tration, Hampton, VA (USA). Langley Research Center. Jul 1989. 
(NASA-CP-3037 ;L—16590;NAS—1 .55:3037;CONF-8902153-—: a 
beamed space-power workshop, Hampton, VA (USA), 28 Feb - 2 
mar 1989). In Second beamed space-power workshop. Available 
from NTIS, PC A19/MF A01. 

The concepts of laser power-beaming applicable to advanced 
NASA missions are reviewed. The types of lasers, (the iodine 





lasers and the diode lasers) which are central to the laser mini- 
workshop presentations are discussed. 


13502 (N-90-10140, pp. 317-327) Laser-powered Martian 
rover. Harries, W.L.; Meador, W.E.; Miner, G.A.; Schuster, G.L.; 
Walker, G.H.; Williams, M.D. National Aeronautics and Space Ad- 
ministration, Hampton, VA (USA). Langley Research Center. Jul 
1989. (NASA-CP-—3037;L—16590;NAS—1 .55:3037 ;CONF-8902153-: 
2. beamed space-power workshop, Hampton, VA (USA), 28 Feb - 
2 mar 1989). In Second beamed space-power workshop. Available 
from NTIS, PC A19/MF A01. 

Two rover concepts were considered: an unpressurized skeleton 
vehicle having available 4.5 kW of electrical power and limited to a 
range of about 10 km from a temporary Martian base and a much 
larger surface exploration vehicle (SEV) operating on a maximum 
75-kW power level and essentially unrestricted in range or mission. 
The only baseline reference system was a battery-operated skele- 
ton vehicle with very limited mission capability and range and 
which would repeatedly return to its temporary base for battery 
recharging. It was quickly concluded that laser powering would be 
an uneconomical overkill for this concept. The SEV, on the other 
hand, is a new rover concept that is especially suited for powering 
by orbiting solar or electrically pumped lasers. Such vehicles are 
visualized as mobile habitats with full lite-support systems onboard, 
having unlimited range over the Martian surface, and having 
extensive mission capability (e.g., core drilling and sampling, con- 
struction of shelters for protection from solar flares and dust 
storms, etc.). Laser power beaming to SEV’s was shown to have 
the following advantages: (1) continuous energy supply by three 
orbiting lasers at 2000 km (no storage requirements as during Mar- 
tian night with direct solar powering); (2) long-term supply without 
replacement; (3) very high power available (MW level possible); 
and (4) greatly enhanced mission enabling capability beyond any- 
thing currently conceived. 


13503 (N-90-10140, pp. 329-342) Power for the moon: Is 
microwave power beaming an option?. Cull, R.C. National Aero- 


nautics and Space Administration, Hampton, VA (USA). Langley 


Research Center. Jul 1989. (NASA-CP-3037;L—16590;NAS— 
1.55:3037;CONF-8902153—: 2. beamed space-power workshop, 
Hampton, VA (USA), 28 Feb - 2 mar 1989). In Second beamed 
space-power workshop. Available from NTIS, PC A19/MF A01. 

Microwave power beaming options for powering lunar bases are 
presented in viewgraph form. Information is given on power depen- 
dent system masses, a solar source beam power system, a 
nuclear source beam power system, a three satellite beam power 
system, antenna configurations, and antenna design. 


13504 (N-90-10140, pp. 343-356) Applicability of the 
beamed power concept to lunar rovers, construction, mining, 
explorers and other mobile equipment. Christian, J.L. Jr. Na- 
tional Aeronautics and Space Administration, Hampton, VA (USA). 
Langley Research Center. Jul 1989. (NASA-CP-3037;L- 
16590;NAS—1.55:3037;CONF-8902153—: 2. beamed space-power 
workshop, Hampton, VA (USA), 28 Feb - 2 mar 1989). In Second 
beamed space-power workshop. Available from NTIS, PC A19/MF 
A01. 

Some of the technical issues dealing with the feasibility of high 
power (10 Kw to 100 Kw) mobile manned equipment for 
settlement, exploration and exploitation of Lunar resources are ad- 
dressed. Short range mining/construction equipment, a moderate 
range (50 Km) exploration vehicle, and an unlimited range explorer 
are discussed. 


13505 (N-90-10140, pp. 363-364) Low-earth-orbit to low- 
lunar-orbit laser freighter. Deyoung, R.J. National Aeronautics 
and Space Administration, Hampton, VA (USA). Langley 
Research Center. Jul 1989. (NASA-CP-3037;L—16590;NAS— 
1.55:3037;CONF-8902153—: 2. beamed space-power workshop, 
Hampton, VA (USA), 28 Feb - 2 mar 1989). In Second beamed 
space-power workshop. Available from NTIS, PC A19/MF A01. 

Abstract Only. 

The objective of this mission study was to compare laser propul- 
sion to chemical LOX/H2 and nuclear electric propulsion for the 
specific mission of delivering a 144-metric ton lunar base from low- 
Earth-orbit to low-lunar-orbit. The basis of comparison was total 


24 POWER TRANSMISSION AND DISTRIBUTION 


mass in low-Earth-orbit needed to accomplish this mission. The Of- 
fice of Exploration approach to establishing the lunar base was to 
use two vehicles: a nuclear electric propulsion (NEP) vehicle to de- 
liver cargo and a chemical vehicle to deliver humans. The NEP 
vehicle was reactor driven with a vehicle dry mass of 125 metric 
tons. The Office of Exploration study did not use chemical propul- 
sion for cargo, but in the present study it was used for cargo for 
comparison to laser propulsion. This mission study assumes a 
high-power laser, either nuclear or solar electric-driven diode laser, 
is in orbit around Earth, beaming power to a laser propulsion vehi- 
cle. Laser power is only used for the LEO escape burn; other 
much lower-power burns are done with LOX/H2. 


13506 (N-90-10140, pp. 365-375) Laser propulsion option. 
Humes, D.H. National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center. Jul 1989. (NASA- 
CP-—3037;L—16590;NAS—1 .55:3037;CONF-8902153—: 2. beamed 
space-power workshop, Hampton, VA (USA), 28 Feb - 2 mar 
1989). In Second beamed space-power workshop. Available from 
NTIS, PC A19/MF A01. 

The use of laser thrusters with exhaust powers in the 25 MW to 
250 MW range can reduce the fuel that would be needed to trans- 
port the lunar outpost equipment to low-lunar orbit with a chemical 
OTV by 57000 Kg to 105000 Kg with no significant penalty in trip 
time. This would save one or two launches of the heavy-load launch 
vehicle. Nuclear-electric OTVs would take 40 to 120 times as long 
to get to the moon and would spend 100 to 1700 times as long in 
the Van Allen radiation belts as OTVs that have laser thrusters. 


13507 (N-90-10140, pp. 377-381) Earth orbit laser systems. 
Lee, J.H. National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center. Jul 1989. (NASA- 
CP-3037;L—16590;NAS—1 .55:3037;CONF-8902153—: 2. beamed 
space-power workshop, Hampton, VA (USA), 28 Feb - 2 mar 
1989). In Second beamed space-power workshop. Available from 
NTIS, PC A19/MF A01. 

At the state-of-the-art efficiencies, both nuclear and solar-driven 
systems require equal masses for the same laser powers in the 50 
to 500 MW range, typically 3,700 tons for a 100-MW thruster. Fu- 
ture efficiency improvement of solar panel and laser diode array will 
realize significant reduction (by a factor of 3) in system masses. 
Beaming time for laser propulsion is relatively short and other mis- 
sions should be considered for increasing the system duty cycle. 


13508 (N-90-10140, pp. 383-389) Laser diode array and 
transmission optics. Kwon, J.H. National Aeronautics and Space 
Administration, Hampton, VA (USA). Langley Research Center. Jul 
1989. (NASA-CP-3037;L—16590;NAS—1 .55:3037;CONF-8902153—: 
2. beamed space-power workshop, Hampton, VA (USA), 28 Feb - 
2 mar 1989). In Second beamed space-power workshop. Available 
from NTIS, PC A19/MF A01. 

Information on laser diode array and transmission optics is given 
in viewgraph form. Information is given on coherent combining of 
laser diode arrays, amplification through a laser diode array, the far 
field pattern of a laser diode transmitter, and beam diameter at re- 
ceiver vs. transmission distance. 


13509 (N-90-10140, pp. 391-396) Laser thruster. Jalufka, 
N.W. National Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center. Jul 1989. (NASA-CP-3037;L— 
16590;NAS—1.55:3037;CONF-8902153—: 2. beamed space-power 
workshop, Hampton, VA (USA), 28 Feb - 2 mar 1989). In Second 
beamed space-power workshop. Available from NTIS, PC A19/MF 
A01. 

Laser propulsion can reduce fuel by 57 t to 105 t over chemical 
propulsion for a 144 t Lunar base, with no significant increase in 
trip time. Laser propulsion reduces trip time by a factor of 40 to 
120 over nuclear electric propulsion and time in radiation belts by a 
factor of 100 to 1700. Either solar or nuclear driven laser diode ar- 
rays could produce multimegawatt beams, typically 3,700 t for a 
235 MW laser system. Laser diode arrays have high payoff due to 
short wavelength (850 nm) and high diode efficiency (70 percent). 
A dry laser OTV of 8790 kg and 60 percent efficiency can transport 
a 144 t lunar base. Laser propulsion could carry both personnel 
and cargo safely to the lunar base. 
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2401 Power Systems 
Refer also to citation(s) 13168, 13169, 13670 


13510  (CANWEC-—CE-02838, pp. 18) Introduction of artifi- 
cial intelligence technology in an electric utility: 4.3.16. 
. Holten, L. (Norwegian State Power Board-Statkraft (Norway)); 
Gunnes, O.; Gjerde, O.; Maeland, A. Canadian National Commit- 
tee, World Energy Conference, Ottawa, ON (Canada). 1989. 
(CONF-890901-—: 14. world energy conference, Montreal (Canada), 
17-22 Sep 1989; CE-—02838). In Energy for tomorrow. Division 4: 
Energy and technology: Session 4.3a: Nuclear energy [and] ses- 
sion 4.3b: Energy systems and renewables. Available from 
Canadian National Committee World Energy Conference, Suite 
305, 130 Albert Street, Ottawa, ON, CAN K1iP 5G4. Prices: 
$125.00 CAN. 

The Norwegian State Power Board (Statkraft) introduced artificial 
intelligence (Al) to the power industry in the beginning of the 
1980s, when results were reported from various applications in the 
power system operation area. The promising prospects offered by 
this new technology were appreciated, and, in 1984, Al was incor- 
porated in Statkraft’s Research and Development program. The 
work started out with two consecutive feasibility studies. The main 
purpose of the initial feasibility screening was to find the areas with 
the greatest potential for Al applications in the Operations Division. 
The main purpose of the successive study was to evaluate these 
areas. In the evaluation process, both long and short term consid- 
erations were taken into account. The safety assessment and 
enhancement task in the daily operation was pointed out as one of 
the most interesting and challenging areas for use of Al- 
technology. Based on the results from these studies, two projects 
were initiated. The Knowledge based Transfer Limit Adjustment 
project (KLAST) addressed the heuristic problem of tuning inter- 
change transfer limits. The Intelligent Operator Assistant project 
(OPA) was aimed at lowering the psychological gap between oper- 
ators and advanced application software and at improving software 
development productivity. The results from these projects and the 
feasibility studies were discussed and evaluated, and ar improved 
Al development model was proposed. Statkraft has experienced Al 
as a very forceful and promising technology for power system op- 
eration application. 6 refs., 6 figs. 


13511 (PB—89-237986/XAB) National Institute of Standards 
and Technology (NIST) information poster on power quality. 
Field, B.F. National Inst. of Standards and Technology, Gaithers- 
burg, MD (USA). Jul 1989. 10p. (NIST/SP-768). Available from 
NTIS, PC A02. 

See also PB—83-245068. Also available from Supt. of Docs. as 
SN003-003-02957-2. 

This poster contains: answers seven questions about power 
quality that should help one pinpoint problems and solutions related 
to power disturbances; describes the types of power disturbances, 
the equipment affected, the types of protection equipment effective 
against the disturbance; and a glossary of common power terms. 
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Refer also to citation(s) 13021, 13285 


13512 | (CANWEC-CE-02838, pp. 27) Main characteristics of 
Hidronor S.A. transmission system: Report 4.3.15. . Alonso, 
J.L.; Rodriguez, J.M. Canadian National Committee, World Energy 
Conference, Ottawa, ON (Canada). 1989. (CONF-890901-: 14. 
world energy conference, Montreal (Canada), 17-22 Sep 1989; 
CE-02838). In Energy for tomorrow. Division 4: Energy and tech- 
nology: Session 4.3a: Nuclear energy [and] session 4.3b: Energy 
systems and renewables. Available from Canadian National Com- 
mittee World Energy Conference, Suite 305, 130 Albert Street, 
Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

In the present paper, the main characteristics of the Hidronor 
S.A. 500 KV Transmission System are described, with reference to 
the solutions adopted to increase the transmission capacity of the 
system, thereby improving its stability. These solutions consist in 
adopting series compensation, braking resistors at the terminal ma- 
chines, adding generation automatic disconnecting and stabilizing 
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signals. The Hidronor system started with the communicating of 
two lines which connect the hydroelectric power plant of El Chocon 
(1200 MW) and Planicie Banderita (450 MW) with the Ezeiza sub- 
station, a length of 1200 Km. Owing to the great length and high 
power to be transmitted, it was decided to compensate this system 
with series capacitor banks at 40% of total inductive reactance. In 
1985, Hidronor S.A. added Alicura hydroelectric power plant (1000 
MW), and its associated transmission system, which consists of 
two 500 KV line between this power plant and El Chocon, of 250 
Km length, and a link of the same voltage to the Abasto substation 
(Buenos Aires), at a distance of 1300 Km, interconnecting the 
cities of Choele Choel, Bahia Blanca and Olavarria. This system 
will be series compensated at 40% in the next years, and, in addi- 
tion to transferring the power produced by Hidronor power plants, it 
will put at the disposal of the National Interconnected System the 
energy produced at the Bahia Blanca thermoelectric power plant 
(2x310 MW). Presently, Hidronor is building the hydroelectric 
power pliant of Piedra del Aguila, (1400 MW) which is forseen to be 
in service by 1991. The advantages and disadvantages of series 
compensation are discussed. 8 refs., 12 figs., 2 tabs. 


13513 (CRIE-T-87088) Lightning surge characteristics of 
transmission towers. Lightning surge characteristics of 15- 
meter-high scale model tower. Inoue, Atsuyuki; Motoyama, 
Hideki; Aoshima, Yoshihide. Central Research Inst. of Electric 
Power Industry, Komae, Tokyo (Japan). Energy and Environment 
Lab. Sep 1988. 47p. (in Japanese). Order Number DE89782322. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Experiments were conducted to establish the lightning-surge 
characteristics using simulated power transmission line with a 
reduced size 15 meter tower model. Surge characteristics were de- 
termined by vertically injecting steep and large impulse current with 
a rise time of 30 ns and current of 3 kA from the top of the tower. 
Rise of arm the potential was 10 - 20% higher than predicted val- 
ues. This is a response to currents vertically injected from top and 
equivalent to cases where the return stroke of actual lightning de- 
velops from the storm clouds to the tower instead of development 
from the tower top. This direction of current is possible with the 
winter lightning, suggesting the generation of an arm potential 
higher than the prediction and occurrence of many faults. About 
50% of the incident current flows out to the overhead grounding 
wire. Its value rapidly decreased along time and the waveform was 
greatly different from computed ones. Highest velocity of surge 
propagation in tower was 82% of the light velocity and the most 
frequently observed velocity was 60% of the light velocity. At the 
top of tower, 60% of the current flowed in the main member but 
not in oblique members. 18 refs., 35 figs., 3 tabs. 


13514 (CRIE-T-87090) Optimal planning method of under- 
ground distribution system (Part 2). Application to various 
types of system configurations. Fukutome, Atsushi; Yoshimitsu, 
Tsukasa. Central Research Inst. of Electric Power industry, Komae, 
Tokyo (Japan). Energy and Environment Lab. Sep 1988. 40p. (in 
Japanese). Order Number DE89782323. Available from NTIS (US 
Sales Only), PC AO3/MF A01. 

General purpose and practical method was developed that can 
be applied to various system configurations in order to contribute 
to rational selection of areas and timing for construction of under- 
ground distribution systems and optimal design of such systems. 
Its feature is the applicability to almost all system configurations in 
Japan. Computational conditions, such as road maps, distribution 
of demands and candidate locations of equipment installation, can 
be graphically input using the CRT screen. Conditions to particular 
area can also be entered. Systems based on designer’s concept 
other than basic system configuration model can also be input. 
Computational conditions are modified in interactive manner to give 
more rational solutions. Cost minimum solutions can be obtained 
for conditions not specified using the network optimization tech- 
nique. With this method applied to model areas, the cost and 
material requirements for various system configurations were ana- 
lyzed. With one circuit and T-branch system applied to low voltage 
system, cost reduction is possible as compared with conventional 
multi-circuit branch system. 2 refs., 26 figs., 3 tabs. 


13515 (CRIE-T-88077) Optimal planning method of under- 
ground distribution system part 3. Dynamic expansion logic 





for growing load. Fukutome, Atsushi. Central Research Inst. of 
Electric Power Industry, Komae, Tokyo (Japan). Energy and Envi- 
ronment Lab. May 1989. 45p. (In Japanese). Order Number 
DE90741968. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

As part of the research realizing lower cost underground distribu- 
tion system, dynamic sianning method is presented in this report, 
and this is the final report of the methods which have been devel- 
oped so far. About underground conduit plan to be precedingly 
constructed and about the system expansion method in the every 
years, the method automatically finds a dynamic system expansion 
process for the given prediction for fluctuation of demand, and con- 
sequently an economical proposal plan can be decided which aims 
at a system in the planned final year for its object. Backward plan- 
ning program and forward planning one were made which were 
materialized this method. The former determined the final system 
configuration together with a system for the every years, as study- 
ing backward from the final year in long time microscopic plan, and 
the latter finds the system configuration in the first year as starting 
from the first year, system expansion and alteration method due to 
growing load after the next year. 3 refs., 19 figs., 3 tabs. 


13516 (CRIE-T-88088) Consideration to the application of 
knowledge engineering on telecommunication jement 
network. Oba, Eiji; Serizawa, Yoshitsumi. Central Research Inst. of 
Electric Power Industry, Komae, Tokyo (Japan). Energy and Envi- 
ronment Lab. May 1989. 25p. (In Japanese). Order Number 
DE90741956. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Applicable branches of knowledge engineering on the telecomu- 
nication management network were surveyed and the alarm 
processing system was studied as the example. The application of 
knowledge engineering is effective to a high level function which 
requires the intervention of human system, especially for circuit de- 
sign, fading forecast, alarm processing, fault diagnosis, diagnostic 
analysis, and circuit stop plan (working, job). The logic to judge 
locations and types of faults by selecting and estimating some con- 
ditions resulting such situations from alarm informations on faults, 
was developed and this logic was described by the rule-based type 
programming language and the alarm processing system was tri- 
ally prepared. Further, the performance was studied by simulated 
alarm patterns. Setting change of alarm operation of the system 
and the change of network structures can easily be coped with. 
This system can select surely the true relevant alarms and remove 
unnecessary alarms to judge faults. 6 refs., 9 figs., 5 tabs. 


13517 (CRIE-T—88089) Performance evaluation of au- 
tonomous decentralized power control systems. Reliability 
and control time estimation of computer networks for power 
control. Serizawa, Yoshizumi; Oba, Eiji. Central Research Inst. of 
Electric Power Industry, Komae, Tokyo (Japan). Energy and Envi- 
ronment Lab. May 1989. 33p. (In Japanese). Order Number 
DE90741957. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

This paper reported the reliability and performance on the au- 
tonomous decentrized power control system(ADPCS) used for the 
computer networks, and compared it with conventional central- 
ized(CPCS) and hierarchical distributed(HDPCS) networks. When 
number of autonomous electric stations becomes more in ADPCS, 
the functional availability of loop networks becomes maximum and 
beneficial. The functional availability means the degree of func- 
tional achievement, considering all fault conditions in the system 
and larger the value, higher the mean controlling function in the to- 
tal system. If the autonomous controlling function is raised in an 
autonomous electric station, the function becomes more effective. If 
the centeral computer is highly reliable, conventional CPCS and 
HDPCS achieve better functional availability. For the economical 
load distribution control, the difference of control time cannot be 
found between ADPCS and HDPCS. When the computer capacity 
is smaller, ADPCS can control more rapidly than CPCS, and when 
the computer capacity is larger, CPCS can control more rapidly 
than ADPCS. 14 refs., 22 figs. 


13518 (CRIE-T—-88091) Power system voltage simulation 
for voltage collapse. Tanaka, Kazuyuki; Nagao, Taiji; Takenaka, 
Kiyoshi. Central Research Inst. of Electric Power Industry, Komae, 
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Tokyo (Japan). Energy and Environment Lab. May 1989. 43p. (in 
Japanese). Order Number DE90741958. Available from NTIS (US 
Sales Only), PC AO3/MF A01. 

An analysis method was developed to study the voltage stability 
of power system, of which the basic feature was elucidated with a 
future guide. In the pas power flow calculation method, it was nec- 
essary to designate in detail the change in state of generator and 
load at the time of change in system condition. However, the de- 
veloped method, using the economical load distribution and load 
frequency control characteristics, can automatically, effectively and 
highly accurately obtain the change in state. The voltage and reac- 
tive power control (VQC) being able to be processed in each of 
different methods, an analysis can be made in conformity with the 
operational condition. Characteristics near the actual load’s can be 
simply and stably expressed. The developed method can omit the 
transient oscillation analysis on the synchronous operation and 
simulation analyze, in detail, the stability of system voltage during 
several seconds to several tens of minutes at the time of quick in- 
creasing or decreasing in system load and after the occurrence of 
system disturbance. It can time series grasp the breakdown and 
recovery processes of system voltage, and study the repercussion 
process of voltage unstability to other points and urgent measures 
to maintain the voltage stability. 5 refs., 21 figs., 6 tabs. 


13519 (CRIE-T-88097) Continuing current in cloud-to- 
ground lightning. Shindo, Takatoshi. Central Research Inst. of 
Electric Power Industry, Komae, Tokyo (Japan). Energy and Envi- 
ronment Lab. May 1989. 33p. (in Japanese). Order Number 
DE90741969. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Electric fields of natural lightening strokes in summer were mea- 
sured and statistical natures of contunuing current were analyzed 
to clarify lightning characteristics. Statistical analysis between peak 
values of electric field intensity accompanied with lightning dura- 
tion, return stroke on the basis of electric field wave change at 
lightning and continuing current; was carried out to get following 
knowledges: Observed lightning number was 90. When continuing 
current occurrs, the duration was longer than usual lightning by 2-4 
times and preceding interstroke duration is half of usual one. The 
peak value of electric field intensity accompanied by return stroke 
just before continuing current, was measured by a fast antenna 
having rapid frequency responce and the value was about 70% of 
peak value of electric field intensity accompanied by usual return 
stroke. This means that current by dart leader just before continu- 
ing current is smaller than that by usual dart leader on the 
average. 12 refs., 16 figs., 3 tabs. 


13520 (CRIE-T-88099) Computer program for calculation 
of transmission line insulation clearances. Ono, Takao; Takasu, 
Kazuhiko; Aihara, Yoshinori. Central Research Inst. of Electric 
Power Industry, Komae, Tokyo (Japan). Energy and Environment 
Lab. May 1989. 40p. (in Japanese). Order Number DE90741970. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

As part of the research for rational design method intending to 
miniaturize power transmission lines, total design program for 
power transmission lines is developing. As the first step of the re- 
search, the program which can easily calculate the transmmision 
line insulation clearance was developed. In this report, composition 
of the program, calculation flow, insulation charateristics employed, 
input items and explanation etc, were presented. The subject of 
the program is overhead power transmission lines from 66kV and 
over to UHV class system, and six calculations such as, insulation 
clearance under abnormal weather condition, minimum insulation 
clearance, minimum arcing horn clearance etc, can be done. About 
air insulation clearance, concept in meteorological altitude correc- 
tion and standard deviation of flashover characteristics are 
considered and the necessary numbers of damaged electric insula- 
tors also can be calculated. Personal computer are employed for 
the program, and necessary input items are shown in tur on the 
display, as comments are also shown for the convenience of the 
calculation. 4 refs., 6 figs., 5 tabs. 


13521 (CRIE-T-88100) Temporary AC  overvoltage 
flashover characteristics of contaminated insulators and its 
application to transmission line insulation design. Imano, 
Yoshio; Takasu, Kazuhiko. Central Research Inst. of Electric Power 
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Industry, Komae, Tokyo (Japan). Energy and Environment Lab. 
May 1989. 36p. (in Japanese). Order Number DE90741959. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

The contamination-resistant design of salt-contaminated insula- 
tors were studied to be rationalized. Long-rod insulators, 6.7m 
bushing shell and disc-type insulators being used, temporary AC 
overvoltege flashover characteristics were studied in case of light/ 
medium adhesion in salt-contamination. The long-rod insulators 
and bushing shell were equal in temporary AC overvoltage 
flashover characteristics. From the relation between the overvolt- 
age coefficient (temporary electromechanical voltage/continuous 
withstand voltage) and time until flashover, an improvement in 
withstand voltage by more than 1.12 times was confirmed against 
less than 0.1 second in duration time of overvoitage. The disc-type 
insulators are of equal degree in that characteristic, regardless of 
category of insulators and degree in contamination (0.02 to 0.4mg/ 
cm? in salt adhesion), and heightens in withstand voltage by more 
than 1.1 times within 0.1 second. If the overvoltage is within 0.1 
second in duration time, the insulators can be 10% decreased in 
required number as compared with those presently designed. In 
the area, less than the light contamination, the insulators are deter- 
mined in number by the anti-thunderbolt surface, while in the area, 
more than the medium contamination, they can be decreased in 
number as explained in the foregoing. 12 refs., 18 figs., 6 tabs. 


13522 (CRIE-W-87040) Proposal of arc driving type fault 
current limiter. Okazaki, Masayuki; Inaba, tsuginori. Central Re- 
search Inst. of Electric Power Industry, Tokyo (Japan). Jul 1988. 
34p. (In Japanese). Order Number DE89782290. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

In order to develop a repeat type of fault current limiter (FCL) for 
power distribution lines, a new type of FCL adopting arc driving 
type adjustable resistor was proposed and its arc running velocity 
between parallel resistible electrodes was grasped experimentally. 
This new type of FCL, adopting conductive ceramics, is for a kind 
of arc driving method which increase at high speed the resistance 
between terminals of parallel resistible electrodes by running 
rapidly the arc generated at terminal of the electrode to the other. 
lron electrodes and resistant electrodes were tested under the con- 
dition of the amp are range from 1 to 3 kA and the electrode 
distance range from 5 to 30 mm. Main test results were as follows: 
are running velocity increased nearly in proportion to arc current; 
arc running velocity between resistance electrodes became slower 
when internal resistance increase and was as same as between 
iron electrodes for the resistance electrode of 1 mill-ohm/cm; using 
auxiliary driving devices in combinations with a self-excited coil and 
a reaction type arc driving method, arc running velocity were able 
to be fastened more than three times for the running velocity of 
parallel electrodes only. 8 refs., 18 figs., 4 tabs. 


13523 (CRIE-W-87048) Short-circult fault characteristics in 
400V class distribution lines (Part 3). Development of program 
for current coordination analysis on short circult faults. 
Sekiguchi, Terukazu. Central Research Inst. of Electric Power In- 
dustry, Tokyo (Japan). Jun 1988. 24p. (in Japanese). Order 
Number DE89782291. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Recently in Japan, electric voltage-up from 100 V to 200 V for 
home use becomes to subject so urgent. As a series of fundamen- 
tal studies on this subject for changing smoothly the electric 
voltage for home use, in this paper, an analytical program for cur- 
rent coordination due to the arc characteristics of short-circuit fault 
in low voltage distribution lines was developed. The features of this 
program were calculations to take into account temperature rise, 
thermal expansion and consequent increase of the resistance, 
which caused by Joule heating of arc fault current, and characteris- 
tics for current limitation or extinction of arc at short-circuit fault. 
The applicability of this program was voltage range from 100 V to 
400 V and short-circuit current range from 10 A to 10,000 A. For 
the judgment criterion of current coordination on short-circuit faults, 
*CAUTION’ was indicated in case of prediction of the phenomena 
such as fuming of cables, fusion of wires and extinction of arc. On 
the basis of the output of information by short-circuit fault arcs to 
discuss the current coordination, those results made the precise 
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determination of short-circuit current and investigation of current 
coordination possible. 5 refs., 11 figs., 1 tab. 


13524 (IEC-R-449) Transitional stability analysis in the 
israel Electric Corp. Ltd., 1985-1992. Vienokor, M.; Nativ, M.; Po- 
rat, Y. israel Electric Corp. Ltd., Haifa (israel). Research and 
Development Div. Dec 1985. 92p. (in Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The report examines transitional stability in the Israeli power dis- 
tribution system following a short circuit in a three-phase line and 
following a power station shutdown. The study was made for the 
years 1985, 1989 and 1992. In 1989 a new 550 MWi(t) unit will be- 
gin operation at the Rutinburg site. In 1990 a second unit will be 
put on line at the same site. Together with the new units, a new 
400 kilovolt transmission line will be introduced to the system. The 
study used the PSS/E computer program package for the simula- 
tions. The package allows simulations of up to several minutes 
after the incidence, and includes the dynamic behavior of the differ- 
ent components (e.g., the vessel, the turbine, the generator, the 
control system, etc.). The conclusions were that for stable cases 
the voltage returns to a stable value after a transitional period of 3 
seconds. The fluctuations in voltage are +-7%. If the system is un- 
stable, the voltage fluctuations increase rather than die out. A 
power station shutdown and the resultant load shedding produce 
voltage changes of +-5%. The system reiurns to stability within 5-8 
seconds. The simulated V/Hz values at the generator switch did 
not approach the design limits. (EHN) 6 figs., 8 tabs., 39 graphs, 
17 refs. 
13525 (IEC-RE-480) Calculations of power losses in the 
transmission and distribution system, 1984/1985 and 
1985/1986. Segev, Z.; Popovitz, N.; Amdor, D. Israel Electric Corp. 
Ltd., Haifa (israel). Research and Development Div. Dec 1986. 52p. 
(In Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Calculated power losses in the transmission and distribution sys- 
tems in Israel are presented for the years 1984/1985 and 1985/ 
1986, based on actual conditions. Comparison is made with earlier 
predictions for the year 1984/1985, and new predictions are offered 
for the year 1986/1987. The calculations are based on a method 
described in report R-385 of Israel Electric Corporation Ltd. (EHN) 
4 figs., 19 tabs., 2 refs. 


13526 (IEC-TR-108) Statistics of disturbances and dam- 
ages in the high voltage distribution system of the southern 
region, 1983-1984. Part A. Kahana, B. Israel Electric Corp. Ltd., 
Haifa (Israel). Jan 1986. 29p. (in Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

This report examines the reliability of the electric distribution sys- 
tem in the southern region of Israel for the year 1983-1984. The 
distribution system operates on two voltages, 33 kV and 22 kV. 
The length of the system is 4,860 km of which 60 km are under- 
ground cables. The system has 6,785 distribution transformers. 
Disturbances were divided into those which were resolved by auto- 
matic reconnection and those which necessitated some work on 
the line. In addition, they were divided into those originating in the 
line and those which were caused by some outside interference. 
(EHN) 17 tabs. 


13527 (IEIE—8901, pp. 13-16) Protection of information 
communication equipment against thunderbolt and thunder- 
bolt observation. Status quo of thunderbolt observation. 
Yokoyama, shigeru (Central Research Inst. of Electric Power In- 
dustry, Tokyo, (Japan)). Central Research Inst. of Electric Power 
Industry, Tokyo (Japan). 25 Aug 1989. (in Japanese). In 1989 Joint 
convention record of institutes of electrical and information engi- 
neers, Japan (Part 1). Order Number DE90741791. Available from 
NTIS (US Sales Only), PC A08/MF A01. 

In the study on the protection of communication and power 
supply equipment from damages caused by thunderbolts, it is nec- 
essary to learn the characteristics of thunderbolt to elucidate what 
kinds of serge they create in devices. Status quo of observation in 
Japan is introduced by narrowing down the theme to thunderbolt 
current waveform, condition of thunderbolt discharge progression, 
and creation state of thunderbolt overvoltage. A compact thunder- 
bolt current waveform observation device was developed recently. 





Its performance can be improved more by combining with other ob- 
served items as an indirect estimation method for the charactristics 
of thundrbolt current waveform and distribution of discharge route 
by remotely measuring electromagnetic field waveform at the time 
of falling of a thunderbolt. Multi-point observation of electromag- 
netic field waveform is also an important measure for the 
improvement. In connection with the observation of thunderbolt dis- 
charge progression conditions, outlines are given for methods 
which use a high speed rotating camere, discharge progression 
speed observation device which employs photodiode, and auto- 
matic observation device for thunderbolt discharge progression. 
Devices for measuring the potential between insulators, measuring 
device for thunderbolt serge entering transformer stations, and 
measuring device for induced thunderbolt in distribution lines are 
also outlined. 13 refs., 11 figs., 1 tab 


13528 (IEIE-8901, pp. 17-20) Protection of information 
communication equipment against thunderbolt and thunder- 
bolt observation. Locating lightning position. Ishii, Masaru (inst. 
of Industrial Science, Univ. of Tokyo, Tokyo, (Japan)). Tokyo Univ. 
(Japan). Inst. of Industrial Science. 25 Aug 1989. (in Japanese). In 
1989 Joint convention record of institutes of electrical and informa- 
tion engineers, Japan (Part 1). Order Number DE90741791. 
Available from NTIS (US Sales Only), PC A08/MF A01. 

In Japan, LLP system which locates the position of lightning by 
magnetic field was introduced in 1982, and LPATS system which 
utilizes lightning arrival time difference has been in operation since 
1988. The deployment of DF (direction finder) and RX (remote re- 
ceiver) local stations in Japan is shown. The accuracy of the 
measured result in locating the lightning position by DF of an LLP 
system gives a good agreement with the accuracy of azimuthal 
measurement estimation made from many lightning data. From the 
fact, it is learned that the error in the azimuthal measurement can 
be controlled to less than 2 - 3° if the DF installation point is 
carefully selected. It was found that the lightning capture rate de- 
creases to a great extent in winter. The capture rate of negative 
polarity lightning in Japan is about 70% in summer. The character- 


istics of the LPATS system are not known well yet, and no lightning 
observation result is reported. The capture rate of lightning of 
about 50% is reported which is a little lower than that of the LLP 
system. 23 refs., 6 figs., 1 tab. 


13529 (IEIE—8901, pp. 121-124) Present situation of expert 
system for power supply and its future. Expert system of 
power supply in Japan (Part 2). Moriguchi, Tadashi (Kyushu 
Electric Power Co. Ltd., Fukuoka, (Japan)). Kyushu Electric Power 
Co., Inc., Fukuoka (Japan). 25 Aug 1989. (In Japanese). In 1989 
Joint convention record of institutes of electrical and information 
engineers, Japan (Part 1). Order Number DE90741791. Available 
from NTIS (US Sales Only), PC AO8/MF A01. 

Summary of an expert system was reported which was devel- 
oped to leave past experience and technology concerning past 
accidents of power supply system and countermeasures to them at 
Kyushu Power Supply Co. and now reached to the stage of practi- 
cal application. As for the motivation of the development, those 
were explained that occurrence of accidents by miscellaneous 
causes, judgement for action based upon past experience, change 
of social conditions surounding power supply, and to cope with 
such situation, importance of expert system was emphasized. Re- 
garding the outline of the system, those were explained that the 
the system supplied information of accident, instruction of counter- 
measure by using real time and on-line information, and that 
function of simulation for training purpose was equipped. Constitu- 
tion of the system, history of the development, and construction of 
data-base, were also explained. Outline of practical application test 
now proceeding was also reported. 3 figs. 


13530 (IEIE-8901, pp. 125-128) Expert system for power 
supply. Present situation and Its future. Expert system for 
power supply network. Situation in overseas countries. 
Yokoyama, Ryuichi (Tokyo Metropolitan Univ., Faculty of Technol- 
ogy, Tokyo, (Japan)). Tokyo Metropolitan Univ. (Japan). Faculty of 
Technology. 25 Aug 1989. (In Japanese). In 1989 Joint convention 
record of institutes of electrical and information engineers, Japan 
(Part 1). Order Number DE90741791. Available from NTIS (US 
Sales Only), PC AO8/MF A01. 
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Concerning expert system of power supply network, outline of 
development in overseas countries were explained based upon a 
report ?international Survey of Expert Systems on Power System 
Analysis and Techniques?. Those were indicated that necessities 
were originated by planning, operation, control, and management 
of power supply, that monitoring function was regarded as most 
important in overseas countries, contrary to Japan where planning, 
monitoring, control, and analysis of the system were treated with 
equal weight. Also, center of the development in overseas coun- 
tries were power supply enterprises but in Japan, cooperation 
between power supply companies and equipment manufactures 
was characteristic. As for the commercial application, those were 
emphasized that few were commercialized, and that scientific re- 
search was fundamental for the development. 11 figs., 4 tabs. 


13531 (IEIE-8901, pp. 133-136) Expert system for power 
supply Present situation and its future. Expert system for 
power supply. Future trend from the view of operation. Mina- 
gawa, Tamotsu (The Tohoku Electric Power Co. Inc., Sendai, 
(Japan)). Tohoku Electric Power Co. Ltd., Sendai (Japan). 25 Aug 
1989. (In Japanese). In 1989 Joint convention record of institutes 
of electrical and information engineers, Japan (Part 1). Order 
Number DE90741791. Available from NTIS (US Sales Only), PC 
AO8/MF A01. 

Operation procedures of power supply were classified into long 
range planning for more than 10 years, including persuading period 
of surounding communities for atomic energy installation, operation 
of equipments and countermeasure to accidents for stable supply 
of power which supported present society, utilizing the past record 
to practical operation. Furthemore, problems involved in the system 
at present and in the future were explained. As the causes of delay 
in computer processing, difficulties in the long term estimation of 
consumption, plan for supply and demand, plan for procerement of 
fuel, monitoring of supply system, were raised and to solve the dif- 
ficulties, necessity for introduction of artificial intelligence in addition 
to simulation and optimization theory was indicated. Investigation of 
trend for the introduction of expert system by companies was con- 
ducted with analysis of expected applications. As for the future 
problems, management of accident was taken with orientation to 
the solution. 4 figs., 3 tabs. 


13532 (IEIE-8901, pp. 137-140) Expert system of power 
supply Presemt situation and Its future. Future trend from the 


view points of constitution and verification of system. Tanaka, 
Hiroyuki (The Kansai Electric Power Co. Inc., Osaka, (Japan)). 
Kansai Electric Power Co., Inc., Osaka (Japan). 25 Aug 1989. (in 
Japanese). In 1989 Joint convention record of institutes of electri- 
cal and information engineers, Japan (Part 1). Order Number 
DE90741791. Available from NTIS (US Sales Only), PC A08/MF 
A01. 

From the standpoint of consumer of electric power, problems to 
be taken into consideration for the development of expert system 
were summarized. It was indicated that, at present, main items in 
the planning of expert system were diagnosis of accident and 
counter-measure to it. Economics and reliability were the problems 
to be taken into consideration for future development, and orienta- 
tion for the planning was indicated and it was also emphasized the 
necessity to pay concideration not only on the opinion of experts 
but also on the model of consumers. As for the verification of the 
system, recent example was shown for explanation. 1 fig., 2 tabs. 


13533 (IEIE-8901, pp. 141-144) Expert system of power 
supply Present situation and its future. Future trend from the 
view point of new techniques application. Matsumoto, 
Keinosuke (Mitsubishi Electric Corp., Tokyo, (Japan)). Mitsubishi 
Electric Corp., Tokyo (Japan). 25 Aug 1989. (in Japanese). In 1989 
Joint convention record of institutes of electrical and information 
engineers, Japan (Part 1). Order Number DE90741791. Available 
from NTIS (US Sales Only), PC AO&/MF A01; NTIS (US Sales 
Only), PC AOg. 

From the stand point of new system development, new tech- 
niques for the development of expert system for power supply 
system were introduced. As for the technique of development, 
analysis of required conditions, design of system and its 
realization, test method of the system, were explained in detail. Es- 
pecially, regarding the design, procurement of expert’s knowledge 
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was the most difficult and for its solution, orientation for the accu- 
mulation of the knoledge was indicated. It was emphasized that, 
for the success of the system, argorythm was the dominant factor. 
As for the techniques of system, in addition to the core part of 
deduction, importance of human interface using graphics was indi- 
cated. Importance of new techniques for the management of large 
scale data-base was also advised. 17 refs., 3 figs. 


13534 (IEIE-8902, pp. 83-86) Present and future of the in- 
sulation material and technology expert system. Insulation 
measurement and testing expert system. Fukagawa, Hiromasa 
(Central Research inst. of Electric Power Industry, Tokyo, (Japan)); 
Iwamoto, Shin'ichi. Central Research Inst. of Electric Power Indus- 
try, Tokyo (Japan); Waseda Univ., Tokyo (Japan). 25 Aug 1989. (in 
Japanese). In 1989 Joint convention record of institutes of electri- 
cal and information engineers, Japan (Part 2). Order Number 
DE90741807. Available from NTIS (US Sales Only), PC A08/MF 
A01. 

The computer technology is remarkably advancing, and various 
practical examples of the expert system application have been re- 
ported. Authors paid attention to the fact that much experience 
were needed to coonstruct the test circuit of high voltage equip- 
ments; an expert system for test circuit design was, therefore, 
jointly developed for enhancing the efficiency of these equipments. 
This report describes briefly on the outline of the system, conver- 
sion of knowledge into rules, and the process of induction, etc. on 
the ?Expert system for supporting the short-circuit test of a circuit 
breaker? for determining the optimum test circuit, and ?7Exposed 
insulator flashover predicting expert system? which aims to pre- 
vent the flashover. Recently, an effort is being made for the further 
collection of data base for the expert system, and the effectiveness 
of these systems are being assessed. 6 refs., 4 figs. 


13535 (IEIE—8902, pp. 87-90) Insulator, present situation of 
expert system of technology and its future. Expert system for 
designing of insulation. Gas-insulated switch. Nakanishi, 
Koichiro (Mitsubishi Electric Corp., Tokyo, (Japan)); Takatsuka, 
Keizo; Yasuda, Masaru. Mitsubishi Electric Corp., Tokyo (Japan). 
25 Aug 1989. (in Japanese). In 1989 Joint convention record of in- 
Stitutes of electrical and information engineers, Japan (Part 2). 
Order Number DE90741807. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

Outline of designing method for insulation and expert system for 
the education of gas insulation designing were introduced. 
Streamer’s theory was explained for the breakdown of SF. gas in- 
sulation and breakdown property of insulation by alternative voltage 
was explained. Actual examples to which the theory was applied 
were given to confirm consistency with the operation results. Con- 
cerining the application to expert system, outline of the constitution 
was shown by diagram and working procedures was explained in 
stepwise. It was indicated that the system contained a part which 
enabled economical designing for reasonable designing. 6 refs., 5 
figs. 
13536 
sulation. Morokuma, Yukihiko (Keio Univ., Tokyo, (Japan)); 
Tagashira, Hiroaki. Keio Univ., Tokyo (Japan); Hokkaido Univ., 
Sapporo (Japan). 25 Aug 1989. (in Japanese). In 1989 Joint con- 
vention record of institutes of electrical and information engineers, 
Japan (Part 2). Order Number DE90741807. Available from NTIS 
(US Sales Only), PC AO8/MF A01. 

Investigation result on recent mixed gas insulation was reported. 
It was indicated that, compared with solid or liquid insulation, supe- 
rior points of gas insulation were low permitivity, low dielectric loss, 
recovery of insulation after breakdown of it. It was emphasized 
that, by using SF gas, miniaturizing, non-flammable, no mainte- 
nance, of equipment were realized, with the explanation of 
properties of SF, gas. Recent improvements of insulation proper- 
ties by mixing of other gases were introduced and its effects on the 
design of transformer were explained by examples. As for the re- 
cent development, vapor mist dielectric insulation was introduced 
with expectation to new applications. 8 refs. 


13537 (IEIE-8902, pp. 153-156) Progress In mixed gas in- 


sulation. Fundamental process and synergism. |kuta, Nobuaki 
(The Univ. of Tokushima, Tokushima, (Japan)). Tokushima Univ. 
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(IEIE-8902, pp. 151-152) Progress in mixed gas in- 
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(Japan). 25 Aug 1989. (In Japanese). In 1989 Joint convention 
record of institutes of electrical and information engineers, Japan 
(Part 2). Order Number DE90741807. Available from NTIS (US 
Sales Only), PC AO8/MF A01. 

Regarding mixed gas with SFg as a main component and appli- 
cable to gas insulation, synergism related with insulation 
breakdown voltage was considered. Evaluation method of syner- 
gism was introduced, and, from the view point of cross section 
area of collision, dielectric breakdown properties were explained, 
that is, as the basic principle, it was supposed that dielectric breal- 
down was caused by electronic energy distribution which was 
detertmined by cross section area of collision and gas density. Re- 
garding the distribution of electronic energy, an equation for 
calculating energy distribution was introduced by analyzing the pro- 
cess of molecular collision. Regarding the effect of gas mixing, an 
equation for calculating frequency of total collision was introduced 
to explain the mechanism of synergism and conditions of its occur- 
rence were obtained. 5 refs., 3 figs. 


13538 (IEIE-8902, pp. 157-160) Progress in mixed gas in- 
sulation. Breakdown of SF, gas insulation by steep wave and 

| electric field. Matsumoto, Satoshi (Toshiba Corp., 
Kawasaki, (Japan)); Aoyanagi, Hirokuni; Murase, Hiroshi; Yanafu, 
Satoru. Toshiba Corp., Kawasaki, Kanagawa (Japan). 25 Aug 
1989. (In Japanese). In 1989 Joint convention record of institutes 
of electrical and information engineers, Japan (Part 2). Order 
Number DE90741807. Available from NTIS (US Sales Only), PC 
AO8/MF A01. 

Concerning the lowering of dielectric breakdown voltage caused 
by surge at switch and applied on unequal gap of electric field, ex- 
perimental study was conducted by taking voltage pick up time, 
intensity of surge, time duration, and frequency, were taken as pa- 
rameters. As for the experimental apparatus, high voltage was 
applied on the unequal electric field formed by needle type elec- 
trode and measuring of voltage by oscilloscope, observation of 
discharge luminescence by using image converter, were con- 
ducted. By the experimental results, effects of impulse shape on 
the time variation of voltage and difference of mechanism for the 
process of dielectric breakdown were considered. As the conclu- 
sion, relation between time passage and voltage, effect of polarity, 
were summarized. 13 refs., 6 figs. 


13539 (IEIE-8902, pp. 161-164) Progress in mixed gas in- 
sulation. Insulation by vapor mist dielectrics. Takuma, Kaoru 
(Kyushu Univ., Kyushu, (Japan)); Yashima, Masashi. Kyushu Univ., 
Fukuoka (Japan); Central Research Inst. of Electric Power Indus- 
try, Tokyo (Japan). 25 Aug 1989. (In Japanese). In 1989 Joint 
convention record of institutes of electrical and information engi- 
neers, Japan (Part 2). Order Number DE90741807. Available from 
NTIS (US Sales Only), PC A08/MF A01. 

Concerning insulation by vapor mist dielectrics formed by mixing 
fine mist of liquid Fron in the main component gas, summarization 
of experimental results on dielectric strength was conducted. Data 
were classified into those of equal and unequal electric field. Re- 
garding equal electric field, correlation between flash over voltage 
and pole distance obtained from three series of experiments were 
shown for direct and alternative current, respectively. Effects of 
vapor and wetting of poles, effect of mist formation, were also ex- 
plained by graphs. Regarding unequal electric field data, data from 
a series of experiments were introduced, indicating that effect of 
mist mixing was not recognized. Concerning the improvement 
mechanism of insulation properties, some supposed causes were 
itemized. It was indicated that, among them, absorption of radiation 
by mist and control of photoelectron release were quantitatively 
confirmed. Life of initial electron which affeced on the starting of 
discharge was considered. 25 refs., 8 figs. 


13540 (IEIE-8902, pp. 165-168) Progress in mixed gas 
insulation. Dielectric breakdown In low temperature, high den- 
sity gas. Hara, Masanori (Kyushu Univ., Kyushu, (Japan)). Kyushu 
Univ., Fukuoka (Japan). 25 Aug 1989. (In Japanese). In 1989 Joint 
convention record of institutes of electrical and information engi- 
neers, Japan (Part 2). Order Number DE90741807. Available from 
NTIS (US Sales Only), PC A08/MF A01. 

Concerning superconductive equipment used at ultra-low temper- 
ature, dielectric breakdown in low temperature, high density gas 





and super-critical helium gas were reviewed. Regarding cause of 
abnormal voltage, explanation was given by taking quenching and 
emergency discharge of energy as examples. Those were indi- 
cated that abnormal voltage was generated, not at the terminal of 
coil, but at normal conductive part in the coil, that, in liquid helium 
and liquid nitrogen, bubble was easily generated by least heat or 
hot spot which generated strong electric field to dielectric. Regard- 
ing properties of dielectric breakdown, estimation method of gap of 
electric field in equal electric field, characteristics of dielectric 
breakdown in liquid helium, were explained. In case of unequal 
electric field with bubble, those were indicated, by using the result 
of simulation, that bubble caused short-cut to the gap of electric 
field, resulting dielectric breakdown, and that generation of minor 
dischage in bubble was conceivable. 3 refs., 13 figs., 2 tabs. 


13541 (IEIE-8902, pp. 169-172) Progress in mixed gas in- 
sulation. Evaluation of mixed gas and applications. Tanigaki, 
Shuzo (Meidensha Electric Mfg. Co. Ltd., Tokyo, (Japan)); leyasu, 
Akihiko; Yamabe, Chobei. Meidensha Electric Mfg. Co. Ltd., Tokyo 
(Japan); Nissin Electric Mfg. Co. Ltd., Tokyo (Japan); Nagoya Univ. 
(Japan). 25 Aug 1989. (in Japanese). In 1989 Joint convention 
record of institutes of electrical and information engineers, Japan 
(Part 2). Order Number DE90741807. Available from NTIS (US 
Sales Only), PC AO8/MF A01; NTIS (US Sales Only), PC AOg. 
Present situation of mixed gas insulation was introduced, and 
comparison of merit and demerit for miscellaneous gas mixtures 
were given with explanation. As for the evaluation items, in addi- 
tion to insulation properties, boiling point, harmfuiness, cost, low 
and high temperature resistance, feasibility of recycling. Especially, 
for fluorine compounds, deterioration of ozon layer was evaluated. 
Concerning the applications of mixed gas insulation, X-ray instru- 
ment for the reasons of no effect from dust and no carbonization by 
discharge, transmission of power because of low electric field and 
low gas pressure, low temperature gas switch, equipment with slid- 
ing part applied with mixed gas absorbed graphite for the reason of 
improving effect on lubrication by the absorption, and excimer 
laser, were explained as the examples. 24 refs., 8 figs., 1 tab. 


13542 (OH/RD-262T509) Analysis of trace by-products 
from overheated paper insulation in power transformers. Az- 
izian, H. (Ontario Hydro, Toronto, ON (Canada)); Massey, R.E. 
Ontario Hydro Research Div., Toronto, ON (Canada). Aug 1989. 
45p. (CE-02842). Available from Canadian Electrical Association, 
Research & Development, Suite #500, One Westmount Square, 
Montreal, PQ, CAN H3Z 2P9. Prices: $75.00 NON-MEMBERS; 
MEMBERS: PRICES UPON REQUEST FUNDS CAN. 

To simulate the effect of paper overheating inside large power 
transformers, laboratory tests were carried out using model coils to 
determine the production rates of paper insulation breakdown by- 
products. The rate of production of 2-furfuraldehyde was found to 
be dependent on conductor temperature but not dependent on the 
oxygen or water contents of the oil over the range studied. Using 
the experimental data, a mathematical model was developed for a 
750 MVA transformer which can be used by the maintenance per- 
sonnel to predict the concentration build-up of paper insulation 
by-products. Any variation from the normal build-up pattern will in- 
dicate excessive paper overheating and the necessary steps could 
then be taken to avert a possible failure. The analytical technique 
which was developed and used to measure paper insulation by- 
products required a liquid/liquid extraction of the oil with acetonitrile 
followed by high performance liquid chromatography (HPLC). An- 
other approach to the analysis was evaluated, that is, sample 
preparation by solid phase extraction and analysis by gas chro- 
matography. Although the technique was not amenable to some 
analyses and demonstrated higher detection limits, the procedure 
was simpler and less expensive. The liquid extraction/HPLC tech- 
niques was applied to oil samples from suspected transformers. 
The suspected transformers were then removed from service and 
inspected. As a result of this inspection, further failures were pre- 
vented and the savings were estimated to be $200,000. 12 refs., 
13 figs., 10 tabs. 


13543 (PB-89-873228/XAB) Lightning protection for do- 
mestic and commercial electrical power transmission systems. 
January 1977-September 1989 (Citations from the Compendex 
data base). Report for January 1977-September 1989. National 
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Technical Information Service, Springfield, VA (USA). Oct 1989. 
115p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-88-865886. 

This bibliography contains citations concerning designs, materi- 
als, construction, and testing of various types of lightning protection 
for domestic and commercial electric-power systems. Topics in- 
clude lightning arresters for electric power-distribution systems, 
plants, transmission lines, and substations. Above and below 
ground electric power line protection systems are considered. Cita- 
tions concerning telephone lines, exchanges, circuits, and systems 
are excluded. (This updated bibliography contains 265 citations, 30 
of which are new entries to the previous edition.) 


13544 (SII-S--1206-PART-1) Low voltage switchgear and 
controigear: circult breakers. Standards Inst. of Israel, Tel Aviv 
(Israel). 1989. 91p. (In English and Hebrew). Available from Stan- 
dards Inst. of Israel, 42, University st., Tel Aviv. 

Originally issued in July 1983 and re-authorized in 1989. This 
Standard, apart from changes and additions which suit it to Israeli 
usage, is identical with Standard number IEC 157-1, dated 1973, 
with amendments 1A and 1B , dated 1976 and 1979, issued by the 
International Electrotechnical Commission, Geneva, Switzerland. 
Included are: (1) "Low-voltage switchgear and controlgear. Part 1: 
circuit breakers”, International Electrotechnical Commission, IEC 
Report. Publication 157-1, 2nd edition, 1973, 59 pages. (2) "First 
supplement to Publication 157-1 (1973)", Publication 157-1A, 1976, 
11 pages. (3) "Second supplement to Publication 157-1 (1973)”, 
Publication 157-1B, 1979, 15 pages. 

The report applies to circuit-breakers of which the main contacts 
are intended to be connected to circuits of rated voltage not ex- 
ceeding 1,000 V ac or 1,200 V dc. It also contains additional 
requirements for integrally-fuzed circuit breakers. The Standard ap- 
plies for all rated currents, construction methods and proposed 
applications. Aspects covered include characteristics of various 
types of circuit-breakers, markings, standard conditions for opera- 
tion in service, standard conditions for construction and testing 
procedures. (RP) 3 figs., 19 tabs. 


13545 Reliability analysis of power systems. Elmakis, D. the- 
sis. 226p. Tel Aviv Univ., Israel (Aug 1986). (in Hebrew and 
English). Available from National & Univ. Library, Jerusalem, Israel. 

Dissertation in Hebrew with English summary. 

A probabilistic computerized model of the substations of a supply 
network was constructed. The model calculates indices which per- 
mit determination of the necessary reserve factor and the number 
of transformers in the substation. The model includes random vari- 
ables, relevant to the insulation temperature: daily load curve, 
moment of failure occurrence, failure frequency, and ambient tem- 
perature. The model agreed well with a Monte Carlo simulation. 
Models were then constructed to determine the contribution of vari- 
ous component failures to the reliability indices. Failures during 
regular operation and during repair and maintenance work were 
considered. (MR) 21 figs., 24 tabs., 41 refs. 


2403 Power Transmission Lines and Cables 
Refer also to citation(s) 13519, 13524, 13541 


13546 (CRIE-T—-89001) Development of forecasting system 
of snow accretion on wires of overhead transmission line. 
Tachizaki, Shuji; Sakamoto, Yukichi; Mizushima, Kazuo; Kawanishi, 
Seiichi; Yamada, Hisateru; Shimada, Kazuhiro. Central Research 
Inst. of Electric Power Industry, Komae, Tokyo (Japan). Energy and 
Environment Lab. May 1989. 32p. (in Japanese). Order Number 
DE90741972. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

The growing large snow accretion when disturbance occurrs un- 
der the pressure pattern of winter monsoon type, shows very few 
frequency for one point unit, so that it is not reasonable to design 
any electric lines by considering such a snow accretion. It is bene- 
ficial to prevent snow damage, for example, by applying a snow 
protecting current and therefore it is necessary to forecast quantita- 
tively the snow accretion. This report investigated the forecasting 
contents of meteorological parameters performed by the Meteoro- 
logical Bureau of Japan and developed the forecasting system for 
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snow accretion by utilizing these informations to forecast the 
quantitative snow accretion on wires. This system receives the me- 
teorological data on real time; calculates and indicates accreted 
snow amount on wires in any 5km mesh area; can forecast time 
history of accreted snow weight, density, and water content; and 
further can calculate snow protection and melting effect by applying 
a current. 7 refs., 8 figs., 6 tabs. 


13547 (IEC-R-370) The high-voltage 400 kilovolt system. 
Protection from overvoitage transients that result trom light- 
ning. Zofit power station, 400 kilovolt array. Shein, D.; Shapira, 
W. Israel Electric Corp. Ltd., Haifa (israel). Research and Develop- 
ment Div. Mar 1985. 86p. (In Hebrew and English). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Evaluations of overvoltage transients that result from lightning 
strikes were carried out for the Zofit 400 kilovolt substation. In par- 
ticular it was desired to determine the optimum locations of the 
lightning arresters. Two alternatives were considered: (1) at the 
transformers, (2) at the transformers and at line entries. In addition, 
four operational schemes were tested, two transformers and four 
lines (full scheme), two transformers and three lines, etc., down to 
a minimum scheme. Version M34 of the computer program 
Electromagnetic Transients Program (EMTP) was used for the sim- 
ulations. The conclusions were that when lightning strikes a phase 
wire (shielding failure) the chance of damage to the electrical insu- 
lation is nil. But when it strikes a poll or a grounding wire (back 
flashover) the chance of damage is once in 7 years for every 100 
kilometers of lines for type A polis. These values apply to tower 
footing resistance of 10 ohms and to air spacings (sparking gaps) 
of 3.1 m. The following recommendations were made: (1) Lightning 
arresters should be positioned at line entries as well as at the 
transformers. (2) Minimum air spacing should be 3.5 m. (3) Tower 
footing resistance should not exceed 10 ohms. (4) Type A polis 
(which are short) should be preferred over type B polls. (EHN) 15 
figs., 6 tabs., 5 refs. 


13548 (IEC-R-384) The high-voltage 400 kilovolt system. 
Protection from overvoitage transients that result from light- 
ning. Reinforced array SF, in the KZAA power station. Shein, 
D.; Shapira, W. Israel Electric Corp. Ltd., Haifa (Israel). Research 
and Development Div. Aug 1984. 75p. (In Hebrew and English). 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Evaluations of overvoltage transients that result from lightning 
strikes were carried out for the SF, reinforced array of the south- 
ern power station (KZAA site), for 3 proposed protection schemes, 
one by BBC and two by Siemens. The schemes differ both in 
conceptual approach and in the proposed level of insulation. In ad- 
dition, 3 alternative approaches to the positioning of the ZnO 
lightning arresters were examined: At line entries, at the transform- 
ers, and at line entries and the transformers. Finally, 3 operational 
schemes were tested: two transformers and two lines (full 
scheme), two transformers and one line, and one transformer and 
one line (minimal scheme). Thus, 27 possibilities were examined in 
all. The computer program Electromagnetic Transient Program 
(EMTP), a sophisticated program for transitional phenomena in 
power transmission systems was used for the simulations. The 
conclusions were that the BBC proposal has certain advantages 
over those of Siemens, and that ZnO lightning arresters must be 
positioned both at line entries and at the transformers. Finally, 
tower footing resistance at line entries must not exceed 10 ohms. 
(EHN) 24 figs., 6 tabs. 


13549 (IEC-R-399) Estimate of power losses In the power 
transmission and distribution system, 1984/1985. Segev, Z.; 
Amdor, D.; Popovitz, N. Israel Electric Corp. Ltd., Haifa (Israel). 
Research and Development Div. Sep 1984. 30p. (in Hebrew). 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Estimates of power losses in the transmission and distribution 
systems in Israel are presented for the year 1984/1985. The calcu- 
lations were based on a method described in report R-385 of Israel 
Electric Corporation Ltd. The values presented here are predictions 
because actual conditions are not available yet. In 1984/1985 total 
power losses were expected to reach 253.8 million kWh which was 
1.822% of the net power generation. Of these, 51.4% represented 
losses in transmission lines, 17.3% represented losses in the main 
distributors, 28.8% represented losses in substation distributors, 
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and 2.5% represented losses in the connecting distributors which 
connect lines of different potentials. (EHN) 1 fig., 22 tabs, 1 ref. 


13550 (IEC-R-431) 400 kV high-tension systems. Protec 
tion against lightning induced overv in SF, protected 
Ruthenberg power station. Schein, D.; Shapira, W. Israel Electric 
Corp. Ltd., Haifa (israel). Research and Development Div. Jul 
1985. 55p. (in Hebrew and English). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Continuation of report no. R-384. 

Studies performed by BBC on the overvoltage protection system 
of the Ruthenberg power station are summarized. Among the con- 
clusions and recommendations are: the recommendations of report 
no. R-384 still apply, the resistance to ground should be less than 
10 ohms at the entry, and pylon no. 2 should be reduced in height 
by about 5 m, to a weak point at the entry sector of the line. (MR) 
23 figs., 5 tabs., 24 graphs, 6 refs. 


13551 (IEC-R-448) Calculations of electrical parameters 
for high-power lines. Segev, Z.; Amdor, D. Israel Electric Corp. 
Ltd., Haifa (Israel). Research and Development Div. Dec 1985. 
4ip. (in Hebrew and English). Available from COST] P.O.B 20125, 
TEL-AVIV 61201. 

The programming package PSS/E has been bought by Israel 
Electric Corporation Ltd. The package includes a program for cal- 
culating transmission line characteristics such as line resistance, 
capacitance and reactance. This report gives a summary of the ba- 
sic equations used by the PSS/E program, and guides the new 
user through it. Included are sample inputs, basic parameters for 
Israel transmission transmission lines, sample output and output 
analysis. (EHN) 8 tabs, 8 refs. 


13552 (IEC-R-451) Analysis of the overvoltage transients 
in the 400 kilovolt system using the TNA-CES/ analytical 
model. Segev, Z.; Shein, D.; Shapira, W. Israel Electric Corp. Ltd., 
Haifa (israel). Research and Development Div. Feb 1986. 46p. (in 
Hebrew and English). Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Following the decision to construct 400 kilovolt transmission lines 
in Israel, it was necessary to evaluate the level of electrical insula- 
tion needed for that system, hence, the overvoltage transients that 
are likely to occur. This report presents simulations of overvoltage 
transients which result from switching surges. Two different meth- 
ods were used: (1) the computer program, Electormagnetic 
Transients Program (EMPT), which is considered the most sophis- 
ticated program available for transition phenomena in power 
transmission systems, (2) the analog model, Transient Network An- 
alyzer (TNA), which allows physical simulations of the different 
components in the system, including the non-linear components. 
Results of the two methods, a comparison between them, and the 
recommended levels of protection are presented. (EHN) 16 figs., 5 
tabs., 19 graphs, 3 refs. 


13553 (IEC-RE-470) The high-voltage 400 kilovolt system. 
Transitional stability analysis, 1989-1994 (following the start- 
up of the Rutinburg power station). Shein, D.; Yachnitch, A.; 
Shapira, W. Israel Electric Corp. Ltd., Haifa (Israel). Research and 
Development Div. Aug 1986. 166p. (In Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The report examines transitional stability in the system following 
the introduction of the two 550 MWit) units at the Rutinburg site, 
and the 400 kilovolt high-voltage transmission lines. The study was 
made for 1989/1990, following the introduction of unit 1 at Rutin- 
burg, for 1990/1991, following the introduction of unit 2, and for 
1994/1995, before additional units are put on line. Many alterna- 
tives have been examined, and a sensitivity study was carried out 
for the more serious cases. Conclusions were that for the 400 kilo- 
volt system the critical times are longer than the times for the first 
stage protection system and the Breaker Failure Protection (BFP). 
The second stage protection system does not guarantee the stabil- 
ity of the system. Similar results were obtained for the 161 kilovolt 
system. Uneven load distribution (among the different sites) results 
in short critical times and should be avoided. To insure the system 
Stability, the 161 kilovolt lines should be equipped with protections 





at line entries before the start-up of Rutinburg Unit 1. It is recom- 
mended that each wave carrier of the 400 kilovolt circuit have 2 
channels. (EHN) 15 figs., 12 tabs., 10 refs. 


13554 (IEC-RE-485) Disturbances in the 161 kilovolt 
power transmission and distribution system, 1981-1985. Vieler, 
A.; Laslo, T.; Shapira, W. Israel Electric Corp. Ltd., Haifa (Israel). 
Research and Development Div. Mar 1987. 33p. (in Hebrew). 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

This report is a first attempt to analyze the frequency and 
causes of disturbances in the 161 kilovolt transmission and distri- 
bution systems for the period 1981-1985. Major findings were that 
disturbances averaged about 4 per 100 kilometers per year. 
Causes for these were as follows: contamination of the insulators 
(36%), unknown causes (43%), lightnings (8.3%), and fires (2.9%). 
In comparison, the number of disturbances in the German system 
(VDEW) is 1.55 per 100 kilometers per year. The lowest amount of 
unsupplied energy per disturbance was 356 megawatt-hour, and 
the highest was 874 megawatt-hour. The amount of unsupplied en- 
ergy depended more on the number of substations involved than 
on the number of disturbances, and the bulk of unsupplied energy 
was due to disturbances in lines that led to shutdowns of substa- 
tions. (EHN) 15 tabs., 1 map, 12 refs. 


13555 (IEC-RE-496) Optical fibers - possibilities of appli- 
cation in the Israel Electric Corporation 161 kV protection 
systems. Ashkenazi, L.; Weiner, B. Israel Electric Corp. Ltd., Haifa 
(Israel). Research and Development Div. May 1987. 30p. (in He- 
brew and English). Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

Text in Hebrew, tables and figures legends in English. 

Advantages and disadvantages of using optical fiber links in- 
stead of or in addition to existing communication links, in protection 
systems for high-voltage transmission equipment are discussed. 
The advantages include: insensitivity to electric fields, compact- 
ness, electrical insulation and high information capacity. The 
disadvantages include: limited operating range without boosters, 
relatively high cost, and need for specialized technicians. Some 
existing installations in Europe, North America and Japan are de- 
scribed and discussed. Some have operated since 1978, over 
ranges up to 21 km. (MR) 23 figs., 10 tabs., 17 refs. 


13556 (IEIE—8902, pp. 79-82) Insulating materials, present 
shuation of technical expert system and its future. Expert sys- 
tem for diagnosis of power cable. Ohashi, Yoshio (Chubu 
Electric Power Co. Inc., Nagoya, (Japan)). Chubu Electric Power 
Co. Inc., Nagoya (Japan). 25 Aug 1989. (In Japanese). In 
1989Joint convention record of institutes of electrical and informa- 
tion engineers, Japan (Part 2). Order Number DE90741807. 
Available from NTIS (US Sales Only), PC A08/MF A01. 

Concerning power cable, underground and aerial, importance of 
diagnosis of insulation and present situation of its development are 
summarized. As the present situation of underground power trans- 
mission, those were explained, that underground shared only 9% 
of total, that insulation was being changed to solid from oil, and 
that increase of transmission capacity for every route was necessi- 
tated. Regarding the importance of insulation diagnosis, those were 
indicated that, though the accident was much less for underground 
cable than that of areial, once accident occurred, it took much 
more time before release, and that it might cause loss of reliability, 
and that scheduled maintenance was required by applying insula- 
tion diagnosis. Present situation was introduced for cables of 4 
types. Furthermore, present situation of expert system was ex- 
plained for detection of accidental location, monitoring of tunnel, 
and diagnosis of power cable. As for the future problems, accumu- 
lation of data for inference, inprovement of preciseness for 
detection, data-base for correct equipment information, were item- 
ized. 6 refs., 4 figs., 3 tabs. 


13557 (OH/RD-88-220-K) Data base for weather related 
loads on overhead transmission lines in Ontario. Part 1: Data 
analysis. Krishnasamy, S.G.; Tabatabai, M. Ontario Hydro Re- 
search Div., Toronto, ON (Canada). 17 Nov 1988. 60p. 
(MICROLOG-89-04809). Available from PC Ontario Hydro Re- 
search Division, Records Clerk, Bldg. KR 107, 800 Kipling Ave., 
Etobicoke, ON, CAN M8Z 5S4; MF CANMET/TID, Energy, Mines 
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and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC $10.00 CAN; MF $10 CAN. 

Historical data from 30 atmospheric environment service weather 
Stations in Ontario were utilized to generate information on wind, 
ice, and wind-on-ice loads on overhead transmission lines. This in- 
formation was then used to provide tables for annual extreme 
wind, ice and wind-on-ice loads, annual return period (probability) 
plots for extreme wind speed, ice thickness and wind-on-ice load 
and their 95% confidence limits and, lastly wind, ice, and wind-on- 
ice loads for several return periods. Also derived form the weather 
data was information on the correlation between wind and ice val- 
ues for each weather station. Span factor plots developed from 
data gathered at Ontario Hydro tower load monitoring sites are 
presented along with a write-up on the ice modelling procedures 
used. A user-friendly PC-based computer program was developed 
to perform all the calculations. Part | of this report describes the 
necessary techniques for the analysis while part Ii contains the 
wind, ice and wind-on-ice load data bases and relevant plots for all 
the 30 weather stations analysed. 4 figs., 14 tabs. 


2405 Environmental Aspects 
Refer alse to citation(s) 13790 


13558 (DOE/BP-589) Environmental review of right-of-way 
clearing. Montgomery, J.H. USDOE Bonneville Power Administra- 
tion, Portland, OR (USA). Aug 1986. 87p. Sponsored by U.S. DOE 
Management & Administration. Order Number DE90004339. Avail- 
able from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

This environmental review of right-of-way clearing for transmis- 
sion projects has been undertaken by the Environmental Analysis 
Branch for the Division of Land Resources in BPA’s Office of Engi- 
neering and Construction. It is intended to review the present 
practices and results of selective clearing, and to make recommen- 
dations toward improvements in environmental practices and 
procedures in mitigation development for impacts associated with 
right-of-way clearing. 29 figs. 


13559 (DOE/BP/61197—1) Air quality modelling of emis- 
sions from prescribed burning: Final Shah, JJ. (G2 
Environmental, inc., Portland, OR (USA)); Ottmar, R.D. G2 Envi- 
ronmental, inc., Portland, OR (USA); Forest Service, Seattle, WA 
(USA). Pacific Northwest Research Station. Jun 1989. 86p. Spon- 
sored by U.S. DOE Management & Administration. DOE Contract 
AC79-86BP61197. Order Number DE90004538. Available from 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

Fuel moisture content, woody fuel and duff consumption, fire be- 
havior, and smoke plumes were monitored on four prescribed 
burns located on the Oakridge Ranger District of the Willamette 
National Forest. The measured fuel moisture, fuel consumption, 
and fire behavior data were used to validate an Emissions Produc- 
tion Model (EPM) which predicts fuel consumption, heat release 
rates, and smoke emissions for a smoke dispersion model called 
Simple Approach Smoke Estimation Model (SASEM). Both EPM 
and SASEM have been combined together into a single program 
called Tiered Smoke Air Resource System (TSARS). Several com- 
parisons were made between predicted results from EPM and 
measured values to help determine the level of accuracy which 
could be expected for different levels of data input effort. In-plume 
sampling procedures using tethered equipment for sampling of par- 
ticulate matter and gaseous pollutants were designed, developed, 
and acquired during this study. Because the objective of this study 
was to evaluate the model under the July 1 to Labor Day burning 
ban meteorological conditions, sampling was scheduled only for 
the summer months. For each study year, a meteorological pattern 
occurred that severely limited sampling. The summers for all three 
study years in general were extremely dry; prohibiting burning due 
to fire danger. Therefore, a smaller number of units were burned 
than that planned. 29 refs., 16 figs., 19 tabs. 


13560 (HAZ-CE-02853, pp. 524-536) A progress report of a 
rapid new PCB [polychiorinated biphenyls] analysis method to 
screen transformer olls, and solls from oil spilis. Woolerton, 
G.R.; Valin, S.; Gibeault, J.-P. Haztech Canada, Edmonton, AB 
(Canada). 1987. (CONF-8705398-: Haztech Canada: dangerous 
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goods and hazardous waste management conference, Mississauga 
(Canada), 12-14 May 1987; CE-02853). In Haztech Canada: Dan- 
gerous goods and hazardous waste management conference 
proceedings. Available from Haztech Canada, 4936-87th St., no. 
26, Edmonton, AB, CAN T6E 5W3. Prices: $50.00 CAN. 

This presentation is an overview of the recent history of the 
KWIK-SKRENE polychlorinated biphenyls (PCB) analytical tTesting 
sSystem. The paper outlines the features and drawbacks of the 
conventional systems. The advantages realized by a change to a 
new reaction system, and the development of a range of test sensi- 
tivities, are discussed. The system was designed with the addition 
of hardware to test samples rapidly and simultaneously. Applied to 
soil extracts, the system requires extraction and purification steps 
prior to chemical analysis. The advantages of the procedures 
adopted are given in particular for the processing of multiple sam- 
ples. The results obtained with the system are compared to 
Soxhlet extraction and gas chromatography analysis. A cost 
comparison is made between the use of the system and the con- 
ventional extraction techniques, for typical examples. The system is 
compatible with dielectric oils or soil extracts without modifications 
to the chemistry. The soil extracts are compatible with gas chro- 
matographic analysis for identification confirmation. The soil 
extraction is not efficient for aged PCB spills. 2 refs., 1 tab. 


2406 Legislation and Regulations 
_ Refer also to citation(s) 13560, 13797 


2407 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 13671 


13561 (DOE/IG—0275) Financial management systems at 
the power marketing administrations. USDOE Office of Inspec- 
tor General, Washington, DC (USA). Capital Regional Office. 28 
Nov 1989. 17p. Sponsored by U.S. DOE Management & Adminis- 
tration. Available from OSTI. 

Report to The Secretary. 

The Department of Energy's (DOE) five Power Marketing Admin- 
istrations (PMA) market all federally produced power, except that 
under the jurisdiction of the Tennessee Valley Authority. Each PMA 
maintains its own accounting system. The purpose of this audit was 
to determine whether the PMAs were complying fully with Office of 
Management and Budget (OMB) Circular A-127, which requires 
agencies to establish a single, integrated financial management 
system and to eliminate systems that are excessively costly. We 
interviewed the finance directors at four of the five PMAs and re- 
viewed documentation of the financial management systems at 
those sites. At Headquarters, we interviewed personnel in the Of- 
fice of the Deputy Assistant Secretary for Financial Management 
and Controller (Controller). We also reviewed documentation of the 
PMA Financial Management Systems Coordinating Committee, a 
group formed to further PMA financial management objectives. 


13562 (EPRI-P-6543) Service design in the electric power 
industry. Oren, S.S. (Pricing Strategy Associates, Orinda, CA 
(USA)); Smith, S.A.; Wilson, R.B. Electric Power Research Inst., 
Palo Alto, CA (USA); Pricing Strategy Associates, Orinda, CA 
(USA). ¢ Jan 1990. 227p. Sponsored by Electric Power Research 
Institute. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

This essay reviews the basic concepts of product differentiation 
as they apply to service design in the electric power industry. Un- 
bundling the quality attributes of service conditions benefits utilities 
as well as their customers. Each customer gains from new oppor- 
tunities to match the quality and cost of service conditions to the 
characteristics of their end uses. A well designed product line of 
service conditions benefits every customer. The utility benefits from 
improved operating efficiency and from greater flexibility in meeting 
service obligations and competitive pressures. In addition, the utility 
obtains better information for planning investments in generation, 
transmission, and distribution. Together these features provide a 
foundation for a utility's business strategy. The basic principles of 
product design are described and a unified methodology for speci- 
fying and pricing service conditions is outlined. We also describe 
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how the pricing of quality attributes enables the utility to price other 
service options systematically, such as long-term supply contracts, 
cogeneration, and standby service. 60 refs., 21 figs., 14 tabs. 


13563 (NYSERDA-89-12) The potential for electricity con- 
servation in New York State: Final report. Miller, P.M. (American 
Council for an Energy-Efficient Economy, Washington, DC (USA)); 
Eto, J.H.; Geller, H.S. New York State Energy Research and De- 
velopment Authority, Albany, NY (USA); American Council for an 
Energy-Efficient Economy, Washington, DC (USA). Sep 1989. 
304p. Sponsored by New York State Energy Research and Devel- 
opment Authority. Available from OSTI; New York State Energy 
Research Development Authority, Two Rockefeller Plaza, Albany, 
NY 12223. 

This report presents an analysis of the potential for electricity 
savings and peak demand reductions in the current equipment and 
building stock in New York State. The objective is to identify and 
characterize the electricity conservation resource that currently ex- 
ists in New York as well as in the service area of the seven major 
private utilities (Central Hudson Gas & Electric Corp., Consolidated 
Edison Co., Long Island Lighting Co., New York State Electric & 
Gas Corp., Niagara Mohawk Power Corp., Orange and Rockland 
Utilities, and Rochester Gas & Electric Corp.}. Consequently, con- 
servation and load management measures are analyzed without 
considering utility program costs, implementation rates, limits to full 
adoption, or application in equipment or buildings installed after 
1986. The report should be of use to utilities, energy policymakers, 
and energy analysts within New York and elsewhere. The results 
concerning the most cost-effective technologies for saving 
electricity and peak demand could help to guide utility and/or state- 
sponsored demand-site management programs. Also, the results 
could be of use to those who are developing or reviewing utility re- 
source acquisition plans. 121 refs., 26 figs., 150 tabs. 
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13564 (PNL-7107) Thermal energy storage for power gen- 
eration. Drost, M.K.; Antoniak, Z.I.; Brown, D.R.; Sathyanarayana, 
K. Pacific Northwest Lab., Richland, WA (USA). Oct 1989. 80p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract ACO6-76RL01830. Order Number DE90005693. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

Studies strongly indicate that the United States will face 
widespread electrical power constraints in the 1990s, with most re- 
gions of the country experiencing capacity shortages by the year 
2000. In many cases, the demand for increased power will occur 
during intermediate and peak demand periods. Much of this de- 
mand is expected to be met by oil- and natural gas-fired Brayton 
cycle turbines and combined-cycle plants. While natural gas is 
currently plentiful and reasonably priced, the availability of an eco- 
nomical long-term coal-fired option for peak and intermediate load 
power generation will give electric power utilities an option in case 
either the availability or cost of natural gas should deteriorate. 54 
refs., 5 figs., 17 tabs. 


13565 Thermal energy storage with liquid-liquid systems. 
Santana, E.A. (Polytechnic Univ., Chemical Engineering Dept., 
Brooklyn, NY (US)); Rastogi, S.; Stiel, L. pp. 2950 of Proceedings 
of the 24th intersociety energy conversion engineering conference. 
Volume 4. IEEE Service Center, Piscataway, NJ (1989). (CONF- 
890815-: 24. intersociety energy conversion engineering 
conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899633. 

The authors discuss an investigation of the use of liquid-liquid 
mixtures for heat and cool storage applications. Suitable aqueous 
systems exhibit large changes in the heat of mixing above and be- 
low the critical solution temperatures of the mixture. Analytical 
procedures were developed to estimate heats of mixing from liquid- 
liquid equilibrium data and were utilized to select potential 
mixtures. 





13566 Analysis of clathrate solidification. Najafi, M. (The 
Univ. of Alabama, Tuscaloosa, AL (US)); Schaetzie, W.J. pp. 2950 
of Proceedings of the 24th intersociety energy conversion engi- 
neering conference. Volume 4. IEEE Service Center, Piscataway, 
NJ (1989). (CONF-890815—: 24. intersociety energy conversion en- 
gineering conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899395. 

A heat pump/thermal storage system has been constructed to 
evaluate clathrate thermal energy storage in simulated heating and 
cooling cycles. The system includes a clathrate builder (crystallizer) 
system, a heat pump cycle, and sub-systems for cooling and heat- 
ing simulation. This paper reports on the experimentally operated 
clathrate builder system for which the problem of solid formation on 
the evaporator coils is non existence, and the solidification of 
clathrate is macroscopically analyzed. 


13567 Control of aquifer flow tor improved aquifer thermal 
energy storage system performance. Song, Y.K. (The Univ. of 
Alabama, Tuscaloosa, AL (US)); Midkiff, K.C.; Schaetzler, W.J.; 
Brett, C.E. pp. 2950 of Proceedings of the 24th intersociety energy 
conversion engineering conference. Volume 4. IEEE Service Cen- 
ter, Piscataway, NJ (1989). (CONF-890815-: 24. intersociety 
energy conversion engineering conference, Arlington, VA (USA), 6- 
11 Aug 1989). 

Technical Paper 899101. 

Operation of a 150 ton chill Aquifer Thermal Energy Storage 
(ATES) system used to air condition the University of Alabama Stu- 
dent Recreation Center has been monitored for several years. The 
ATES system chills water in the winter, stores it in a water table 
aquifer, and recovers cold water for summer air conditioning. A 
program has been implemented to reduce losses of chilled water 
resulting from natural aquifer flow. Analysis of data to determine 
the effectiveness of flow control measures is reported. Demonstra- 
tion of improved overall energy efficiency (COP) requires further 
performance monitoring, but flow control measures clearly result in 
lowered water recovery temperatures, thus improving dehumidifica- 
tion. 


2508 Chemical 


Refer also to citation(s) 12990 


2509 Batteries 
Refer also to citation(s) 14043, 14409 


13568 (CRIE-T—88058) Operation test of a load conditioner 
using lead-acid battery. Actual record and its points of im- 
provement. Yokota, Tsutomu; lwahori, Toru; Ishikawa, Rikio. 
Central Research Inst. of Electric Power Industry, Komae, Tokyo 
(Japan). Energy and Environment Lab. May 1989. 43p. (in Japan- 
ese). Order Number DE90741967. Available from NTIS (US Sales 
Only), PC AO3/MF A01. 

Load conditioner, small scale battery power storage system for 
the general house and other installation, can improve the use and 
convenience of low cost electricity for the customers, and 
equipment operation ratio by the load leveling for the electrical en- 
terprises. A prototype, 4kWh in system capacity, with a lead-acid 
battery, was explained in basic performance and operational record 
during one year. The lead-acid battery was selected to be of low 
cost and able in charge-discharge repetition, with an uninterruptible 
power system adopted as a power converter. That prototype in a 
house installation operated, without trouble, even against a high 
motor load of starting current. At the stationary and sudden load 
change times, there was no trouble in power quality, non- 
momentary interruption switching, protection against short circuit, 
etc. The lead-acid battery was in a degree of 70 to 90% in charge/ 
discharge efficiency. As specified, an operation of 8-hour discharge 
following up the load in the daytime and 8-hour charge at night 
was possible. Maintenance is necessary every three months with 6 
to 8] water supply to the lead-acid battery. 9 refs., 26 figs., 6 tabs. 


13569 (DOE/ER/45198-3) Structural and fast ion transport 
properties of glassy and amorphous materials: Final report. 
Whitmore, D.H.; Georgopoulos, P. Northwestern Univ., Evanston, 
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IL (USA). Nov 1989. 9p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-85ER45198. Order Number DE90005587. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

This research has dealt with ionic conductivity in two classes of 
electrolytes. Solid inorganic, as well as polymer. In the former 
case, a structural characterization study of the fast Ag* ion con- 
ducting glassy electrolyte Ago.25Geo 19S@o9.5—6 was undertaken by 
means of differential anomalous x-ray scattering techniques. The 
Ag* ion transport behavior was probed with the aid of complex 
impedance spectroscopy and pulsed field gradient NMR measure- 
ments of the Ag* ion diffusivity. We found evidence suggesting that 
short (3.1-3.5 A) Ag-Ag distances are present. The observed pref- 
actor for conductivity suggests that the number of mobile Ag* ions 
in this glass is significantly less than expected from its stoichiome- 
try. The transport property results were examined in the light of our 
structural findings and analyses were attempted in terms of some 
reasonable microscopic models. The other major aspect of this re- 
search, dealing with amorphous poly(ethylene glycol)-LiCF,SO3 
electrolytes, involved measurements, via the pulsed field gradient 
NMR method, of the diffusivity of the polymer host, the cation (Li*) 
and the anion (CF3SO3~) in these complexes and the ionic con- 
ductivity, via complex impedance spectroscopy. Based on the 
conductivity prefactors, it appears that these amorphous polymer 
electrolytes exhibit classical Meyer-Nelder behavior; moreover, our 
ion transport results could be rationalized in terms of an ion associ- 
ation model (involving ion pairs and higher order aggregates). 


13570 (ETDE-mf-0740257) Development of sodium/sulfur- 
batteries. Phase 4. Final report. Birnbreier, H.; Doerrscheidt, W.; 
Haar, W.; Mennicke, S. Brown, Boveri und Cie A.G., Heidelberg 
(Germany, F.R.); Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany, F.R.). Nov 1988. 172p. (in German). Contract 
BMFT 03E4496B. Order Number DE90740257. Available from 
NTIS (US Sales Only), PC AO8/MF A01. 

The objective of this project was, to promote the further develop- 
ment of the sodium/sulfur-battery to a state, that the use in first 
applications as in electric vehicles and stationary energy storage 
can be demonstrated. Within this period it was possible to double 
the energy density of batteris (at 2h-discharge) from 46 Wh/dm? to 
98 Wh/dm® and to augment peak power density from 42 Widm? to 
170 W/dm®. This increase is a result of improvements of the celis 
(180 Wh/kg resp. 300 W/kg) and the battery design. Tests with 
batteries were carried out in laboratory, in electric vehicles accu- 
mulating in total a distance of more than 80 000 km and in a low 
voltage energy store with a series connection of six batteries. The 
experiences of these tests necessitate changes in the cell and the 
battery which could not be implemented into the production of the 
batteries before the end of the project. (orig.). 


13571  (IEIE—8903, pp. 129-132) Miniaturization and slender- 
ization of lead storage battery. Kano, Seizo (Japan Storage 
Battery Co. Ltd., Kyoto, (Japan)). Japan Storage Battery Co. Ltd., 
Kyoto (Japan). 25 Aug 1989. (in Japanese). In 1989 Joint conven- 
tion record of institutes of electrical and information engineers, 
Japan (Part 4). Order Number DE90741820. Available from NTIS 
(US Sales Only), PC AO8/MF A01. 

Lead storage batteries which have a history of 130 years still 
remain as the main current of secondary batteries and continue al- 
ways its progress through new technical development. This article 
introduces the latest technical trends concerning their miniaturiza- 
tion and slenderization. With regard to miniaturization, a 
considerable improvement in its discharge capacity of positive elec- 
trode plate without spoiling its photoelectric discharge cycle life 
performance was achieved by adding anisotropic graphite to posi- 
tive electrode active material of a pasted lead storage battery. 
Furthermore, slenderization of a container for the components not 
related to the capacity of the element of a sealed lead storage bat- 
tery was realized by adoption of a multi-layered laminated film. 
Concerning also manufacturing methods of lead storage batteries, 
the manufacturing method of a PA-type lead storage battery using 
a battery jar formed in an integrated way with a lattice and a posi- 
tive electrode paste which needs no process of maturation and 
drying was developed in contrast to the manufacturing method of 
the existing enclosed lead storage battery (PE-type) in which a 
group of electrode plates consisting of a positive electrode plate, a 
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negative electrode plate and a glass separator was inserted into a 
battery jar, thereby a shorter charging time and improvement of 
discharge performance were materialized. 7 figs., 2 tabs. 


13572 (PB-90-120536/XAB) Overview of photovoltaic and 
applications. Technical report. Murrell, J.D.; Hellman, 
K.H. Environmental Protection Agency, Ann Arbor, Mi (USA). Oct 
1989. 14p. (EPA/AA/CTAB-89/07). Available from NTIS, PC 
A03/MF A01. 

The use of solar cells and batteries for power generation and ve- 
hicle propulsion is examined in this report. Issues such as energy 
uses and fuel sources, solar electric power, energy storage for 
solar-photovoltaic systems, batteries for electric cars and applica- 
tions for other mobile sources are also discussed. 


13573 (SAND-87-2119) Final report of lithium ambient- 
temperature battery reliability. Jaeger, C.D.; Thomas, E.V. 
Sandia National Labs., Albuquerque, NM (USA). Dec 1989. 27p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC04-76DP00789. Order Number DE90005758. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

A program to develop nondestructive testing techniques to en- 
able prediction of the reliability of primary lithium cells has been 
underway since FY 1981. Various candidate techniques, such as 
microcalorimetry and complex impedance analysis were considered 
and tried. Statistical analysis of available data from this program in- 
dicates that several measurements derived from complex 
impedance analysis directly relate to the capacity condition of the 
cell. These measurements could form the basis for predicting cell 
performance and therefore cell reliability for a particular application. 
9 refs., 13 figs., 5 tabs. 


13574 Battery systems for an advanced AC electric vehicle 
powertrain. Bates, B. (Ford Motor Co., Dearborn, MI (USA)). vp. 
of Proceedings of the second annual battery conference on appli- 
cations and advances. IEEE Service Center, Piscataway, NJ 
(1987). (CONF-870111-: 2. annual battery conference on applica- 
tion and advances, Long Beach, CA (USA), 13-15 Jan 1987). 

This paper discusses the selection of the candidate battery tech- 
nologies, and the specification, development and test of three 
battery systems (Lead-Acid, Zinc-Bromine and Sodium-Sulfur) 
selected for use with the ETX, Advanced AC electric Vehicle Pow- 
ertrain test vehicle. The batteries were interactively designed by 
the battery developer and the powertrain developer to assure that 
the vehicle would meet its is performance and drive-ability goals. 


13575 Fuel cells in transportation. Huff, J.R. (Mechanical 
Electronic Engineering Div., Los Alamos National Lab., Los 
Alamos, NM (US)); Murray, H.S. vp. of Proceedings of the second 
annual battery conference on applications and advances. IEEE 
Service Center, Piscataway, NJ (1987). (CONF-870111-: 2. an- 
nual battery conference on application and advances, Long Beach, 
CA (USA), 13-15 Jan 1987). 

Fuel cells have been considered for use in transportation appli- 
cations for a number of years. They are attractive because they 
offer a mode of reducing U.S. dependency on petroleum. Fuel cell 
performance is assessed for applicability to vehicle power plants. 
Types of fuels which might be used and their effect on selection of 
a fuel cell technology are considered. Simulation of a city bus us- 
ing a hybrid fuel cell/battery power plant indicate that adequate 
performance can be obtained with current technology. 


13576  Siiver-nickel composite cathodes for alkaline sec- 
ondary batteries. Ferrando, W. To Department of the Navy, 
Washington, DC (USA). USA Patent Application 7-395,547. 16 Aug 
1989. 13p. Available from NTISPC NO3/MF A01. 

This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 

A method for producing lightweight silver-nickel composite elec- 
trodes by infiltrating a graphite-fiber plaque with a suspension of 
finely divided nicke] powder in an aqueous solution of AgNOs; dry- 
ing the graphite fiber plaque to produce a coating of AgNO, 
crystals and nickel particles on the surfaces of the graphite fibers; 
heating the coated graphite fiber plaque at a temperature about the 
melting point of AgNOz until the AgNO, melts and wets the nickel 
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particles and the surfaces of the graphite-fibers; and heating the 
molten-AgNO; coated graphite fiber plaque at a temperature from 
the decomposition temperature of AgNO; to about 600 C until the 
AgNO, decomposed to form a thin uniform silver metal coating 
over the nickel particles and the surfaces of the graphite fibers. 
The silver-nickel particle coated graphite plaques is electrochemi- 
cally treated to convert the silver to silver active material (Ag2O2) 
and the nickel to nickel active material Ni(OH)>. 


13577 Sliver composite cathodes for alkaline secondary 
batteries. Ferrando, W. To Department of the Navy, Washington, 
DC (USA). USA Patent Application 7-389,218. 2 Aug 1989. 13p. 
Available from NTISPC NO3/MF A01. 

This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 

This invention relates to electrochemical celis and more particu- 
larly to silver electrodes for electrochemical cells. Accordingly, an 
object of this invention is to provide a new, lighter-weight silver 
electrode for secondary cells. Another object of this invention is to 
provide an electrode which requires less silver to operate. A further 
object of this invention is to provide a silver electrode which uses 
the silver more efficiently. Yet another object of the invention is to 
provide an easier, less expensive method of manufacturing silver 
electrodes for secondary cells. 
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13578 (ETDE-mf—0744604) BDI Energy Policy Department. 
Report 1986-1988. BDi-Dokumentation. Bundesverband der 
Deutschen Industrie e.V., Koeln (Germany, F.R.). 1989. 28p. (in 
German). Order Number DE90744604. Available from NTIS (US 
Sales Only), PC AO3/MF A01. 

Topical issues of the energy sector are discussed from the Asso- 
ciation’s point of view. (UA). 


13579 (IE-MOEI-86/0102) Energy ‘86. Energy in Israel: 
data, activities, policies and programs. Arbib, H.A. (ed.); Weiner, 
J. (ed.). Ministry of Energy and Infrastructure, Jerusalem (Israel). 
1986. 80p. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

The publication includes 10 articles reviewing aspects of Israel's 
energy economy. The sections of the document comprise: an 
overview of Israel’s energy policy by Minister Moshe Shachal, a list 
of people and institutions involved in energy-related activities, and 
nine chapters devoted to aspects of Israel's energy economy. 
Among the subjects covered are: planning and policy, economic 
facts and figures, resource exploration, energy conservation, and 
technological developments. Individual sections are abstracted sep- 
arately. (MR) 15 figs., 8 tabs., 1 map 


13580 


(IE-MOEI-86/0102, pp. 5-7) Israel's energy policy: an 
overview. Shachal, M. (Ministry of Energy & Infrastructure, 


Jerusalem, (Israel)). Ministry of Energy and _ Infrastructure, 
Jerusalem (israel). 1986. In Energy ’86. Energy in Israel: data, ac- 
tivities, policies and programs. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Reviews changes in Israel's energy policy during the last two 
years. Israel's response to falling world oil prices has been to build 
up stocks and to lower consumer prices of petroleum products. Oil 
exploration policy now furthers geological surveying by Israeli bod- 
ies and the encouragement of foreign investment in oil exploration. 
New electricity generation capacity during the next 15 years will be 
mostly coal fired, but private exploiters of renewable resources will 
be able to sell electricity to the national grid. Ashdod port is being 
equipped for coal unloading, factories are converting from oil to 
coal, and by the end of the 1980’s about 70% of Israel’s electricity 
will be generated from coal. Energy conservation measures are 
planned to save about 10% of total consumption. Israel’s R&D ac- 
tivities are strong in solar, wind and oil shale energy generation. 
(MR) 





13581 (IE-MOEl-86/0102, pp. 8-11) The energy economy: 
people and institutions. Ministry of Energy and Infrastructure, 
Jerusalem (Israel). 1986. In Energy 86. Energy in Israel: data, ac- 
tivities, policies and programs. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Lists 30 senior officials of Israel’s Ministry of Energy and Infra- 
structure, and 27 companies which are active in the energy 
economy, including: Israel Electric Corporation, Oil Refineries Ltd, 
Paz Ltd, Delek Ltd, Sonol Ltd, Petroleum Services Ltd, Pi-Gliloth 
Petroleum Terminals and Pipelines Ltd, Eilat-Ashqelon Pipeline Co. 
Ltd, Magal - Israel Gas and Oil Enterprises Ltd, Tanker Services 
Ltd, Aviation Services Ltd, United Petroleum Export Co. (UNEX) 
Ltd, Amisragas Ltd, Supergas Ltd, Petrolgas Ltd, National Coal 
Supply Co. Ltd, Israel National Oil Co. Ltd, Oil Exploration (invest- 
ments) Ltd, M.G.N. - Oil and Gas Resources Ltd, Lapidoth Ltd, 
Naptha Israel Petroleum Co. Ltd, PAMA (Energy Resources 
Development) Ltd, The Institute for Petroleum Research and Geo- 
physics, Israel Oceanographic and Limnological Research Ltd, 
Israel Institute of Petroleum and Energy. The functions of the Na- 
tional Energy Authority and of the Israel Institute of Petroleum and 
Energy are briefly described. (MR) 


13582  (IE-MOEF86/0102, pp. 21-23) Planning and . 
Ministry of Energy and Infrastructure, Jerusalem (Israel). 1986. In 
Energy ’86. Energy in Israel: data, activities, policies and pro- 
grams. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Israel is switching to coal-fired electricity generation and aims to 
reduce Israel's dependence on international markets. The Min- 
istry’s main tool for improving energy use efficiency is its pricing 
policy, which at the same time aims at stability relative to world 
prices. Conservation is encouraged by charging economic prices 
for electricity. Private firms are encouraged to participate and com- 
pete in the energy sector of the economy, and competition in the 
oil sector is being encouraged, while government intervention is 
being reduced. The Ministry’s research and development policy 
aims to achieve local supply of 6-10% of Israel's total energy con- 
sumption by the year 2000. (MR) 


13583 (IE-MOEI-86/0104) Israel’s national energy pian. 
Shachal, M.; Giueckstern, P. Ministry of Energy and Infrastructure, 
Jerusalem (Israel). [1986]. 12p. (In Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Hebrew translation of the paper submitted to the 13th World En- 
ergy Congress, Cannes, France, Oct. 1986. 

Israel imports over 97% of its primary energy. In 1985, this 
amounted to about 7% of the GNP and is largely responsible for 
the country’s trade deficit. The situation in 1985 shows consider- 
able improvement over that in 1980, when the value of fuel imports 
was 11% of the GNP. The improvement is due partly to the fall in 
fuel prices on the world market and partly to Israel's switch to coal, 
which now provides about 55% of the electric power output and 
about 20% of the total primary energy. In addition to the heavy 
burden of fuel imports, the national economy must invest hundreds 
of millions of dollars annually in improving the efficiency of the 
electricity supply system. Among potential developments are vari- 
ous alternative types of power stations such as coal and nuclear, 
and the exploitation of local energy resources. The national poten- 
tial for energy conservation amounts to about 10% of the total 
consumption and special efforts are underway to realize this poten- 
tial. The greatest potential for developing local energy resources is 
in oil shales and solar energy. Exploitation of these resources de- 
pends on the development of the appropriate technology. These, 
together with wind, biomass and hydroelectric power offer the pos- 
sibility of raising the local contribution to Israel's energy supplies 
from 2% in 1985 to 8-17% by the year 2000. (RP) 4 tabs., 20 refs. 


13584 (MOEI-PP-—10-87) Reform of the fuel economy. Min- 
istry of Energy and Infrastructure, Jerusalem (israel). Planning and 
Policy Div. Aug 1987. 305p. (in Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Background material related to the planned reform of Israel's fuel 
economy. 

The Ministry of Energy and Infrastructure’s policies in relation to 
the proposed reform of Israel's energy economy are summarized. 
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The Ministry will use three means to encourage efficiency in the 
energy distribution branches: (1) encouragement of competition in 
energy supply, subject to considerations of security and political 
and economic needs, (2) encouragement of the involvement of pri- 
vate capital in the operating companies, together with the 
establishment of a price structure conducive to profitability and risk- 
taking, and (3) defining incentives for efficient operations in cases 
which do not basically involve private capital. The following means 
will be used by the Ministry to implement its policy: Formulation of 
a realistic price structure. Elimination of causes of waste from the 
energy economy. Provision of financial incentives for disseminating 
information on energy saving. Initiation of energy saving projects in 
cases where broader or narrower points of view provide differing 
perceptions of what is worthwhile. Diversification of sources of sup- 
ply. Diversification of primary energy sources. Crystallization of 
development policy relating to choice among alternative technolo- 
gies, including considerations of timing, location and environmental 
factors. Investment in the human and physical infrastructure and 
provision of incentives for developing and adopting local energy 
sources. The Ministry's three responsibilities in dealing with compa- 
nies comprise: supervision of public utilities, which are monopolies, 
coordinating between the various concerns, and coordinating their 
implementation of government policy. The report includes a compi- 
lation of about 70 relevant documents which include background 
material in the form of articles and papers presented or published 
between 1982 and 1987, letters, etc. (MR) 


13585 (OTH-87-240) The assessment of impact damage 
caused by dr objects on concrete offshore structures. 
Brown, |.C. (imperial Coll. of Science and Technology, London 
(UK)); Perry, S.H. Department of Energy, London (UK); Wimpey 
Labs. Ltd., Hayes (UK); Construction Industry Research and Infor- 
mation Association Underwater Engineering Group (CIRIA/UEG), 
London (UK). 1989. 154p. Available from H.M. Stationery Office, 
London, price Pound 33.50. Available from H.M. Stationery Office, 
London, price Pound 33.50. 

Concrete in the Oceans Technical Report no. 17. 

This publication has been prepared by amalgamating two reports 
about impact damage prepared as parts of the Concrete in the 
Oceans Programme. in Part A, information on caissons and proba- 
ble dropped objects is presented, together with an assessment of 
impact, velocities of dropped objects prepared by considering free 
fall in air, impact with the water surface and free fall in water. In 
Part B is a description of tests undertaken on the effects of im- 
pactor shape, water saturation of the concrete and of fender layer 
protection. Part C presents the recommendation for further work 
which were in both original reports and which it is believed have 
not yet been tackled. (author). 
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13586 (IE-MOEI-84/0101) Update and application of an in- 
vestment plan model for the Israeli energy economy. Final 
report. Tishler, A.; Levin, N. Tel Aviv Univ. (Israel). Inst. of Busi- 
ness Research. Sep 1984. 34p. (in English and Hebrew). Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

6 pages of Hebrew text; appendix comprises a 28 page case 
study in English, in which J. Zahavi also participated. 

There were two aims of the work: to improve and update a 
medium-term investment planning model for the energy economy, 
which was developed in Tel-Aviv University in 1980-81, and to doc- 
ument and update the computer software to enable the Ministry of 
Energy to use the model continuously. The work included a test 
calculation of the correlation between the energy price structure 
and the future investment program for the energy economy. The 
five components of the planning model are: a demand model, a 
production model which includes source mix optimization, a price 
model, a weighting model which links the demand and production 
data, and a macro model which deals with the mutual influence be- 
tween the energy sector and the rest of the economy. The 
Appendix describes a case study in which the model is used to as- 
sess investment requirements and find the end-use prices and the 
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quantity demanded of energy by the various sectors of the econ- 
omy under the most likely set of inputs and some deviations from 
it. Under all scenarios, energy demand is bound to increase, with 
electricity taking even a greater share in the total energy consump- 
tion. The former is caused because of the increase in the GNP, 
which offsets the impact of the increase in the real prices of the 
primary energy resources. The latter, because of the declining end- 
use electricity prices caused by coal-fired and nuclear units which 
account for almost all future electrical energy production. (MR) 1 
fig., 11 tabs., 11 refs. 


13587 (MOEI-PP-1-89) Energy balance in Israel: final uses 
of petroleum products. Literature review, methodology, devel- 
opment of models and data review. interim reports 1 and 2. 
Eckstein, Z.; Sheinin, Y.; Tishler, A.; Magami, Y.; Achituv, A. Min- 
istry of Energy and Infrastructure, Jerusalem (Israel). Planning and 
Policy Div.; Modelim Kalkakiim, Ramat-Gan (israel). Feb 1989. 98p. 
(In Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 61201. 
The aim of the project is to provide the Ministry of Energy and 
Infrastructure with information on which to base forecasts of energy 
demand and use in the various sectors of the Israeli economy. The 
report includes a literature review of transport by private cars and 
trucks, from which a dynamic model was built of the demand for 
and investment in vehicles and of their intensity of use. For the in- 
dustrial sector, a comprehensive model was developed which treats 
the energy demand according to the separate branches of industry. 
The public sector will be treated separately, with emphasis on se- 
curity expenditure. The other sectors contribute little to the energy 
demand and were treated by relatively simple means. An appendix 
comprises 24 pages of tabulated data. (RP) 41 tabs., 42 refs. 


13588 (MOEI-PP-—29-87) Omer-Macro model. Research re- 
port. Avri'el, M.; Faigin, P.; Breiner, A.; Karni, R.; Carmeli, Z.; 
Baron, M. Samuel Neaman Inst. for Advanced Studies in Science 
and Technology, Haifa (israel). Jul 1987. 150p. (In Hebrew and 
English). (SNI-05-09-APP-A). Available from COST! P.O.B 20125, 
TEL-AVIV 61201. 

Text in Hebrew, computer documentation and appendices in He- 
brew and English. 

The purpose of this work was to develop a new model to de- 
scribe the national energy system and its related components. The 
model enables researchers to examine implications of policy 
changes, foreign events, economic growth and behavioral changes 
on the development of the system components, and to predict this 
development for the medium and long range. Such predictions are 
important for the considerations of alternative energy sources and 
changes in energy policies. The model is especially designed for 
analysis and planning of national policies. Appendices include sam- 
ple input, sample output and reports: "Economic aggregate of the 
improved Omer-Macro model”, "Flexibility in consumer demand in 
relation to income in the Omer-Macro model’, "The use of the pro- 
gram GAMS-MINOS for the construction and running of the 
Omer-Macro model”, "GAMS/MINOS: Three examples’, "Gathering 
and updating of data for Omer-Macro model - a survey”, "The capi- 
taV/output ratios in industry and agriculture - first analysis’, "The 
capitaVoutput ratios as a function of time in the Omer-Macro eco- 
nomic sectors”, and "Predictions of the distribution of educational 
level in the labor force”. (EHN) 27 tabs., 56 refs. 
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Refer also to citation(s) 12533, 13578, 13652, 13662, 13672, 
13673, 13675, 13677, 13678, 13679, 13680, 13681, 13682, 13728, 
13820, 14007, 14877, 14945, 15184 


13589 (BCMEMPR-89-05325) British Columbia Ministry of 
Energy, Mines and Petroleum Resources: Business plan, 
1988-89. British Columbia Ministry of Energy, Mines and Petroleum 
Resources, Victoria, BC (Canada). 1989. 13p. (MICROLOG-89- 
05325). Available from PC British Columbia. Ministry of Energy, 
Mines and Petroleum Resources, Publications Distribution, Parlia- 
ment Buildings, Victoria, BC, CAN V8V 1X4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 
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This business plan presents the Ministry's key initiatives for the 
1989-90 fiscal year for the economy and the environment, eco- 
nomic growth and regional development, services to industry and 
the public, and administrative changes within the Ministry itself. A 
list of the legislation administered by the Ministry and a telephone 
directory are also included. Highlights of 1989-90 include promotion 
of the Vancouver Island Gas Pipeline, encouragement of use of re- 
newable energy sources, adapting review procedures to handle 
private power project proposals, and implementation of electric 
power policies. 


13590 (CPA-CE-02812, pp. 189-212) Synthesis and com- 
ment. Neilson, A. (Mobil Oil Canada Ltd. (Canada)); Beck, T.; 
Gieck, R.; Taschereau, M. Canadian Petroleum Association, Cal- 
gary, AB (Canada). 1988. (CONF-8805349-: 15. CPA (Canadian 
Petroleum Association) Frontier Division workshop, Fairmont 
(Canada), 8-11 May 1988; CE-02812). In Managing transition on 
the Canadian petroleum frontiers. Available from PC Infopall, Pal- 
lister Resource Management, Bay 105, 4116 - 64th. Ave., S.E., 
Calgary, AB, CAN T2C 2B3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC $24.00 CAN; MF $10 CAN. 

This panel gave a synthesis of a two-day workshop on frontier 
development, which discussed regulatory regimes, the economic 
and fiscal environment, the technology of production systems, 
socio-economic and socio-environmental issues, and ongoing ef- 
forts in research and development. Comments on these topics were 
made by representatives of industry, public administration, banking, 
and government. From the industry perspective, development in 
Canada follows no logical sequence, illustrated by development in 
Hibernia. Problems were also seen to exist in relations with gov- 
ernments and within the industry itself. A serious complication in 
Canada is caused by a very large part of unexplored frontier areas 
being under development moratoria. The Free Trade Agreement 
with the U.S. was seen to offer promise in promoting deregulation. 
A need was identified to educate and inform the public about in- 
dustry activities. Funding difficulties were identified as banks are 
unwilling to fund costly or technically risky ventures, particularly be- 
fore a project is constructed and operating. In the current economic 
climate, projects will need strong support from sponsors. The pre- 
spective of the government regulator was given, emphasizing the 
need for public participation in the process and the need for regu- 
lators to guard against being co-opted by the industry. 


13591 (EMR/TE-86-6) Taxation of conventional and alter- 
native transportation fuels in Canada. Warbanski, B. (Energy, 
Mines and Resources Canada, Ottawa (Canada)). Department of 
Energy, Mines and Resources, Ottawa, ON (Canada). Transporta- 
tion Energy Div. Apr 1986. 66p. (MICROLOG-—89-05365). Available 
from PC Energy, Mines and Resources Canada, Communications 
Branch, 580 Booth St., Ottawa, ON, CAN K1A 0OE4; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

The purpose of this report is to provide a detailed picture of the 
taxes that are applicable to energy commodities which might be 
used directly or indirectly as transportation fuels. The report pro- 
vides information on royalty levies and production taxes applied at 
the production level by provincial and federal governments. Provin- 
cial and federal income taxes applicable to business activity in one 
or more stages of production are also described. Federal sales 
taxes, excise taxes and provincial motor fuel taxes applied at the 
processing, distribution or retail levels, are provided for 
conventional and alternative fuels. The report concludes with an ex- 
amination of the federal and provincial tax status of transportation 
fuels. Alternative fuels are generally well served under the existing 
tax structures. The exception may be oxygenated blends. 7 refs. 


13592 (IE-MOEI-86/0102, pp. 32-36) The electricity econ- 
omy. Ministry of Energy and Infrastructure, Jerusalem (Israel). 
1986. In Energy ’86. Energy in Israel: data, activities, policies and 
programs. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Israel used 13.5 billion kWh of electricity between Apr 1985 and 
Mar 1986, or 3.6% more than in the previous year, but the monthly 
peak demand during the year was 0.4% less than in the previous 





year. Similarly, the growth in industrial electricity consumption 
slowed from 4.2% to 1.3% in the year. This slowing-of the rate of 
growth is attributed to governmental financial policies and to the 
Ministry of Energy and Infrastructure’s electricity pricing policy. In 
1985 over 50% of Israel’s electricity was produced from coal. The 
total installed capacity was 4,062 MW. Energy conservation mea- 
sures now being implemented could save 460 million kWh annually 
by the year 2000. (MR) 2 tabs. 


13593 (IE-TAU-IBR-85/0001) A survey of the price struc- 
ture and incentives for better electric load management. 
Interim report. Oren, S. Tel Aviv Univ. (Israel). Inst. of Business 
Research. Nov 1985. 44p. (In Hebrew and English). Available from 
COST]! P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, bibliography and legend of one graph in English. 

The report contains a survey of price incentives and structural in- 
centives for electric power conservation, practised in the United 
States and in other countries on a permanent or experimental 
basis. The structures are presented with numerical examples. In- 
cluded are contracts with a constant price for a given period, real 
time pricing (or spot pricing), demand charge (such as Hopkinson 
and block Hopkinson), energy charge, time of use pricing, layered 
demand, and reliability charge (the last refers to the flexibility given 
to the electric utility in load management and interruptibility). (EHN) 
6 tabs., 26 refs. 


13594 (NEDOJ-P-8717) Survey on the possibility of intro- 
ducing new energy to regional development plans. New Energy 
Development Organization, Tokyo (Japan). Mar 1988. 129p. (in 
Japanese). Order Number DE89782627. Available from NTIS (US 
Sales Only), PC A07. 

This report tries to grasp the tendency of nationwide large-scale 
resort plans and at the same time studies the possibility of intro- 
ducing new energy systems, mainly cogeneration, and their effects. 
Japanese industrial structure is rapidly moving toward information 
and service areas, and the development of resorts has become 
very active. With the increase of resort demands, much is ex- 
pected of resort development as a means of regional promotion. 
Special features of energy consumption in resort facilities are that 
annual demand is large, that energy consumption fluctuates 
greatly, and that energy supply cost is high because these facilities 
are dispersed in the nature. These features are especially conspic- 
uous in smaller facilities. Most fit for resort lodging facilities is a 
co-generation system, especially a diesel engine system. This sys- 
tem is expected to conserve energy; but to promote this system, it 
is necessary to revise the preferential tax treatment and Fire Ser- 
vice Act to meet the actual circumstances, and to develop a highly 
reliable system that can be operated unattended. An economical 
system in view of overall costs is also essential. 8 figs., 45 tabs. 


13595 (OME-89-04909, pp. 4) The changing economy. 
Beigie, C.E. (McLean McCarthy Ltd., Toronto, ON (Canada)). 
Ontario Ministry of Energy, Toronto, ON (Canada). 1989. (CONF- 
8904301-: Ontario’s energy choices conference, Toronto (Canada), 
3-4 Apr 1989; MICROLOG—89-04909). In Ontario’s energy choices 
conference proceedings. Available from PC Ontario Ministry of En- 
ergy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, CAN M7A 2B7; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

An analysis is given of the present state of the Canadian econ- 
omy with emphasis on the situation in Ontario. In addition, the 
direction of economic change is forecast for the near future. The 
dominant factor in the world economy over the last decade has 
been globalization. This has brought about an intensification of 
competitive pressures on industry. The Canadian economy has 
grown rapidly since 1982 for two reasons. The recession of 1982 
was so deep it provided a solid base for non-inflationary growth. 
The rate of participation of the population in the labour force has 
increased to a peacetime record. Neither of these forces is likely to 
have an ongoing effect. Therefore, future economic growth will re- 
quire increasing productivity. International competitiveness reflects 
an interplay of three basic forces: productivity factor costs and the 
relative value of the national currency. Where productivity is equal, 
Canada's lower exchange rate gives it an advantage over its US 
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equivalent. Passage of the Canada-United States Free Trade 
Agreement has broadened the relative attractiveness of manufac- 
turing activity in Canada in many sectors especially in Ontario. This 
will likely result in increased productivity. Increased productivity will 
stimulate the value of Canadian currency. The rate of growth of the 
energy supply is likely to act as a retarding factor on economic 
growth. It is unlikely that a strong growth in the service sector will 
mitigate energy demand in Canada. 


13596 (OME-89-04909, pp. 19) Public attitudes on On- 
tario’s energy choices. Kirby, M. (Goldfarb Consultants, Toronto, 
ON (Canada)). Ontario Ministry of Energy, Toronto, ON (Canada). 
1989. (CONF-8904301-: Ontario's energy choices conference, 
Toronto (Canada), 3-4 Apr 1989; MICROLOG—89-04909). In On- 
tario’s energy choicces conference proceedings. Available from 
PC Ontario Ministry of Energy, Communications Services Group, 
62 Wellesley St., West, Main Floor, Toronto, ON, CAN M7A 2B7; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

This paper comments on the goals and values of the average 
Ontarian in terms of how they impact on energy choices; public at- 
titudes toward new energy projects, particularly as related to the 
generation of electricity; and leadership and the role to be played 
to reach a public understanding on Ontario’s energy choices. The 
information is taken from a number of studies done by Goldfarb 
Consultants in recent years for both public and private setor 
clients. Such studies indicate that people in Ontario believe that 
their quality of life depends on an extremely reliable energy supply 
and a clean environment; that they are committed to acquiring all 
of the conveniences in life which require the use of energy; that 
they will not cut back on the use of energy because they do not 
think their individual decisions have any significant impact and be- 
cause they are not prepared to be inconvenienced; and that they 
will pay somewhat more for energy if that is what is required to 
meet the requirements of reliability and a clean environment. in 
terms of electricity supply the public feels that there are large un- 
tapped sources of hydro power in northern Ontario, with other 
sources of power ranked in order of desirability as natural gas, nu- 
clear, purchased power from Quebec or Manitoba, and coal-fired 
generation, although all of these sources have negative impacts. 
Demand management is seen as a positive thing, but only iff it is 
integrated with supply security. 


13597 (OME-89-04909, pp. 7) A futurist view of society 
and its y needs. Kettle, J. (John Kettle Inc., Toronto, On 
(Canada)). Ontario Ministry of Energy, Toronto, ON (Canada). 
1989. (CONF-8904301-: Ontario’s energy choices conference, 
Toronto (Canada), 3-4 Apr 1989; MICROLOG-—89-04909). In On- 
tario’s energy choices conference proceedings. Available from PC 
Ontario Ministry of Energy, Communications Services Group, 62 
Wellesley St., West, Main Floor, Toronto, ON, CAN M7A 2B7; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

This paper explores social and economic trends at work in 
Canada which will affect energy consumption. The overall direction 
in energy use will be downward with more efficient use of energy 
by all sectors. Enormously powerful technologies which use very 
little energy are replacing older energy inefficient ones. The global- 
izing of the economy means that manufacturing is being done 
increasingly overseas. The service industries which are replacing 
manufacturing use much less energy. The slowing of economic 
growth due to deindustrialization will mean slow growth in energy 
consumption. The development of computing and telecommunica- 
tions technology means more people can work at home using 
communications facilities rather than transportation facilities. The 
increasing concentration of populations in large urban centres will 
reduce transportation energy consumption. The impact of environ- 
mental concerns will likely ultimately result in lowered energy 
consumption. Finally it is suggested that the aging of our society 
plus the increasing power of women could result in lowered energy 
consumption. 


13598 (PAMA-335, pp. 60-71) Finance and labor. PAMA (En- 
ergy Resources Development) Ltd., Tel Aviv (Israel). Feb 1985. (In 
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Hebrew). In Research on oil shales. Interim report, April-September 
1984. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The rate of expenditure in 1984-1985 fell behind the predicted 
expenditure for several reasons. There were some delays in the 
decisions relating to several projects, and project number 5 could 
not be carried out for reasons not connected to PAMA. There was 
also a management decision to reduce expenditure where possi- 
ble. On the subject of labor, the company still faced difficulties in 
hiring qualified individuals becuase of the severe shortage in 
engineers and technicians in the south and because of PAMA's dif- 
ficulties in offering salaries and benefits similar to those that other 
companies in the area offer. Included is a list of all PAMA reports 
to date. (EHN) 40 refs. 


13599 (PNL-SA-17325) A comparison of energy intensity 
in the United States and . McDonald, S.C. Pacific North- 
west Lab., Richland, WA (USA). Oct 1989. 12p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC06-76RL01830. (CONF- 
8910162-6: 11. annual North American conference of the 
International Association for Energy Economics, Los Angeles, CA 
(USA), 16-18 Oct 1989). Order Number DE90005535. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

This paper provides a comparative analysis of energy intensity in 
the US and Japan. According to aggregate International Energy 
Agency (IEA) data, the US has one of the most energy-intensive 
economies while Japan has one of the least. The purpose of this 
paper is to construct and examine energy-intensity measures that 
are more detailed than aggregate measures used by the IEA to 
see if they can better explain these differences. The year chosen 
for this analysis is 1985. The issue of energy intensity may be- 
come particularly critical if scientific findings on global climate 
change and greenhouse emissions lead to negotiations on restrict- 
ing carbon emissions. The burning of fossil fuels is the most 
important anthropogenic source of carbon emissions. As shown by 
this analysis, developing a consistent and fair set of goals for each 
country for carbon emissions, which are interlocked with energy in- 
tensity, may be a difficult task. 22 refs., 5 tabs. 


13600 (TCE-04-84-25) Update of the calculations of the ef- 
fect of rises in tuel and electricity costs on price indices using 
input-output tables. Horovitz, U. Tahal Consulting Engineers Ltd., 
Tel Aviv (Israel). Center for Economic and Energy Related Analy- 
sis. Mar 1984. 21p. (in Hebrew). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

The effect of fuel costs on consumer price indices are calculated 
using tables of fuel cost overruns (assuming that the cost overruns 
are passed on to the consumers). The calculations show that a 
doubling of fuel costs will increase the consumer price index by 
11%. The work was based on tables of fuel cost overruns from 
1980-1981 and did not include predictions of the effect of convert- 
ing power stations from residual oil to coal. (EHN) 6 tabs. 


13601 (YEMS-—1180-01) Pricing of gas in Israel. Back- 
ground paper for discussion. Yogev, Y.; Shelah, S.; Ne’eman, 
N.; Paul, G. Ministry of Energy and Infrastructure, Jerusalem (Is- 
rael). Fuel Administration; Yissum Engineering and Management 
Systems Ltd. (Israel). Dec 1986. 40p. (In Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The fuel market in Israel is an oligopolistic market that is super- 
vised by the state by means of charters to sell and transport fuel 
and control of prices. A major problem in the field is the system of 
setting prices. The purpose of this work was to examine the current 
system and alternatives. Major findings were that the system does 
not motivate efficiency improvements in oil companies, and that 
there are certain distortions in the prices so that in some areas the 
companies run a deficit while in others there are profits. An alter- 
native system is proposed which would involve a set of maximum 
prices for various products. This would approximate to a free mar- 
ket system more closely than the "cost plus” system. (EHN) 6 tabs. 
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Refer also to citation(s) 12516, 12538, 12721, 12727, 12728, 
12729, 12730, 12731, 12926, 12927, 12957, 12959, 12960, 12961, 
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12962, 13012, 13286, 13461, 13598, 13625, 13728, 13806, 
13826, 13859, 13874, 13875, 13879, 13880, 13881, 13882, 
13884, 13885, 13886, 13887, 13888, 13889, 13890, 13895, 
13897, 13898, 13899, 13900, 13901, 13902, 13903, 13904, 
13906, 13907, 13908, 13909, 13910, 13911, 13912, 13913, 
13915, 13916, 13917, 13918, 13919, 13920, 13921, 13922, 
13924, 13925, 13926, 13927, 13928, 13929, 13930, 13931, 
13933, 13934, 13935, 13936, 13937, 13938, 13939, 13940, 
13942, 13943, 13944, 13945, 13946, 13947, 13948, 13949, 
13951, 13952, 13953, 13954, 13955, 13956, 13957, 13958, 
13960, 13961, 13962, 13963, 13964, 13967, 13968, 13969, 
13972, 13976, 13978, 13995, 13997, 13998, 13999, 14000, 
14007, 14533, 14873, 14887, 14900, 14901, 14907, 14946, 
14949, 14952, 14957, 14958, 14959, 14960, 14961, 14962, 
14964, 14965, 14966, 14967, 14968, 14969, 14970, 15037, 
15044, 15045, 15046, 15047, 15048, 15049, 15950, 15097, 
15100, 15101, 15115, 15116, 15118, 15127, 15128, 15129, 
15131, 15132, 15133, 15134, 15135, 15136, 15137, 15138, 
15144, 15145, 15213, 15233, 15236, 15239, 15247 


13602 (CONF-900121-5) Comparison of emissions of tran- 
sit buses using methanol and diesel fuel. Rajan, J.B.; Santini, 
D.J. Argonne National Lab., IL (USA). [1989]. 33p. Sponsored by 
U.S. DOE Environment Health & Safety; U.S. Department of Trans- 
portation. DOE Contract W-31109-ENG-38. From Transportation 
Research Board meeting; Washington, DC (USA); Jan 1990. Order 
Number DE90005652. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This paper provides a summary review of several comparative 
studies on the emission characteristics of methanol- and diesel- 
fueled buses. In order to facilitate comparison, the emissions data 
at idle and various driving cycles are presented on an hourly and/ 
or per-mile basis. The results suggest that the substitution of 
methanol-fueled buses for clean diesel buses is not likely to result 
in net air-quality improvements during low-speed operations in an 
urban environment. Under these conditions, the negative effects of 
increases in carbon monoxide, formaldehyde, and hydrocarbons 
may offset the positive effects of particulate emissions reduction. 
However, for higher average driving speeds, the results to date are 
more promising, suggesting that methanol-fueled buses with well- 
operating catalysts offer net emissions benefits when subsiituted 
for old and recent-model diesel buses. This paper makes no at- 
tempt to weight emissions or to estimate air quality and does not 
estimate net emissions benefits. It is shown that pollutant-specific 
emissions from the test methanol vehicles are highly variable with 
average speed and are dependent on the engine technology and 
the emission-control devices used. It is also shown that the change 
in emissions resulting from the substitution of a methanol bus for a 
diesel bus can often be positive or negative for a single pollutant, 
depending on how the buses are driven. In general, methanol does 
not ignite under compression as easily as does diesel fuel, leading 
to relatively poor emissions performance by methanol buses when 
those buses spend a great deal of time at idle or at low engine 
load and vehicle speed. 18 refs., 19 figs., 4 tabs. 


13603 (CONF-900203-4) National energy impacts of CFC 
alternatives in heating, air-conditioning and refrigerating 
equipment and foam insulation. Fischer, S.K. Oak Ridge Na- 
tional Lab., TN (USA). [1990]. 20p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract ACO05- 
840R21400. From Winter meeting of the American Society of 
Heating, Refrigerating and Air-Conditioning Engineers, Inc.; Atlanta, 
GA (USA); 11-14 Feb 1990. Order Number DE90005450. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
Chlorofluorocarbons (CFCs) are used extensively throughout 
modern society as the working fluids in high-efficiency refrigeration 
equipment and as blowing agents in manufacturing high R-value 
foam insulations. CFCs contribute to the destruction of strato- 
spheric ozone and are a _ significant threat to the global 
environment. Future production and emissions of CFCs will be con- 
trolled under the provisions of the Montreal Protocol and the use of 
these compounds will be phased out. The US Department of 
Energy is concerned about the energy efficiency impacts of alter- 
native chemical compounds and technologies that may be used as 
substitutes for CFC-11 and CFC-12 as refrigerants and blowing 





agents. This paper discusses the possible increase in national en- 
ergy use resulting from the replacement of CFCs with alternative 
compounds. Significant increases in energy use could occur, par- 
ticularly in refrigerator/freezers, freezers, water heaters, and 
commercial buildings. 15 refs., 3 tabs. 


13604 (EGG-2585) EG and G Idaho environmental protec- 
tion implementation plan. Stump, R.C. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). Nov 1989. 21ip. Sponsored by U.S. DOE 
Environment Health & Safety. DOE Contract ACO7-761D01570. Or- 
der Number DE90005019. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

This report describes the EG & G Idaho strategy for implementa- 
tion of the Department of Energy (DOE) Order 5400.1 (a 
DOE-Headquarters directive establishing environmental protection 
program requirements, authorities, and responsibilities). Preparation 
of this Environmental Protection Implementation Plan is a require- 
ment of DOE Order 5400.0 Additionally, this report is intended to 
supplement the Department of Energy — Idaho Operations Office 
(DOE-ID) Environmental Protection Implementation Plan by detail- 
ing EG & G Idaho Environmental Protection Program activities. 
This report describes the current status of the EG & G Idaho Pro- 
gram, and the strategies for enhancing, as necessary, the current 
program to meet the requirements of DOE Order 5400.1. Aspects 
of the Environmental Protection Program included in this report are 
the assignment of responsibilities to specific EG & G organizations, 
a schedule for completion of enhancements, if necessary, and re- 
quirements for documentation and reporting. 3 figs., 1 tab. 


13605 (EMR/TE-87-2) Environmental implications of alter- 
native fuels. James, B.A. (Energy, Mines and Resources Canada, 
Ottawa, ON (Canada)); Robinson, R.J. Department of Energy, 
Mines and Resources, Ottawa, ON (Canada). Transportation En- 
ergy Div. 1987. 27p. (MICROLOG-89-05384). Available from PC 
Energy, Mines and Resources Canada, Communications Branch, 
580 Booth St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

A general overview of the various Energy Mines & Resources 
(EMR) programs on alternative fuels is given. Emissions from alter- 
native fuels were monitored in most of the research and 
demonstration programs. The data accummulated in these pro- 
grams over a one year period is presented. The methanol blend 
demonstrations have produced results that indicate some reduc- 
tions in emissions when compared with the gasoline counterpart. 
Aldehyde testing was also carried out on both blend vehicles and 
neat methanol vehicles. The results from the blend vehicle indicate 
that aldehydes do not create emmissions problems. Engine dy- 
namometer tests carried out by the Ontario Research Foundation 
(ORF) are also discussed. These tests are carried out on five bus 
engines to produce comparative emissions data. Data accumulated 
in an ORF study of methanol and methanolV/diesel applications to 
reduce the nitrogen and particulates in mine applications is pre- 
sented. Finally an attempt has been made to draw conclusions on 
the potentials for emission benefits from the alternative fuels stud- 
ied. 4 figs., 19 tabs. 


13606 (NTRR-89-03921) Recycling of beverage containers 
in the Northwest Territories. Northwest Territories Dept. of Re- 
newable Resources, Yellowknife, NT (Canada). Feb 1987. 78p. 
(MICROLOG-—89-03921). Available from PC Northwest Territories 
Dept. of Renewable Resources, P.O. Box 1320, Yellowknife, NT, 
CAN X1A 2L9; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC N/C; MF $10 CAN. 

This study researched existing recycling systems, presented per- 
tinent data on the beverage and transportation industries, and 
evaluated the potential of recycling beverage bottles and cans in 
the Northwest Territories. The study first describes the history and 
existing concepts of recycling, provides a general description of 
recycling methods with advantages and disadvantages, and high- 
lights particular approaches taken by other provinces. Markets for 
the Northwest Territories are also discussed, including the potential 
of recoverable material, anticipated recovery rates, transportation 
to markets, and present recycling operations. Three strategies are 
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identified for the southwest, northwest, and the eastern Region. 
Recycling is preferred for aluminium cans, glass beer bottles, plas- 
tic bottles, and glass wine and liquor bottles in that order. The 
report recommends a limited program for aluminium cans and beer 
bottles to begin immediately. Beer bottles should be refilled either 
in Alberta or the Northwestern Territories and aluminium cans 
should be compacted and shipped to recycling markets in southern 
Canada or the United States. The program should first be imple- 
mented in areas serviced by Alberta and accessible by truck or 
barge from Hay River. A program implementation plan is also in- 
cluded. 8 refs., 2 figs., 14 tabs. 


13607 (OME-89-04909, pp. 5) Energy for the environment. 
Isaacs, C.F.W. (Pollution Probe Foundation, Toronto, ON 
(Canada)). Ontario Ministry of Energy, Toronto, ON (Canada). 
1989. (CONF-8904301-: Ontario’s energy choices conference, 
Toronto (Canada), 3-4 Apr 1989; MICROLOG-—89-04909). In On- 
tario’s energy choices conference proceedings. Available from PC 
Ontario Ministry of Energy, Communications Services Group, 62 
Wellesley St., West, Main Floor, Toronto, ON, CAN M7A 2B7; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

Energy conservation is required for environmental protection 
whether the concern is acid rain, the greenhouse effect, toxic 
chemicals, or urban air quality. This paper outlines the magnitude 
of the problems which society will have to overcome in order to be- 
come energy efficient. A typical Canadian household contributes 
about 17 tonnes of CO2 per year to the atmosphere. in order to 
maintain present per capita energy consumption global energy con- 
sumption will have to increase by about 40% by the year 2025. If 
developing countries were to achieve the development levels of 
industrialized countries a 550% increase will be required. It is un- 
clear how these serious environmental problems can be solved 
without drastic energy conservation measures. 


13608 


(PB-89-116412/XAB) Legislative history of Super- 
fund Amendments and Reauthorization Act of 1986 (SARA). 
Public Law-99-499, 99th Congress, 2d Session, 100 Stat. 1613. 
Department of the Interior, Washington, DC (USA). May 1988. 
4433p. Available from NTIS, PC EE99/MF E99. 

Set includes PB-89-116420 through PB—89-116453. 
A separate abstract was prepared for the 4 volumes of this set. 


13609 (PB-89-116420/XAB) Legislative history of Super- 
fund Amendments and Reauthorization Act of 1986 (SARA), 
Public Law 99-499, 99th Congress, 2d Session, 100 Stat. 1613. 
Volume 1. P.L. 99-499, H.R. 2005. Department of the Interior, 
Washington, DC (USA). May 1988. 994p. Available from NTIS, PC 
ASS/MF E06. 

See also Volume 2, PB—89-116438. Portions of this document 
are not fully legible; Also available in set of 4 reports PC E99, PB— 
89-116412. 

The report is complete in four volumes, which is the Legislative 
History of SARA in a comprehensive collection of materials of the 
99th Congress that follows the progress of each of the predeces- 
sor bills of SARA from their introduction, committee actions, and 
mark-ups, proposed amendments, debates, and votes. Contents: 
Volume |: P.L. 99-499; H.R. 2005. 


13610 (PB-89-116438/XAB) Legislative history of Super- 
fund Amendments and Reauthorization Act of 1986 (SARA), 
Public Law 99-499, 99th Congress, 2d Session, 100 Stat. 1613. 
Volume 2. H.R. 2817 (reports). nt of the Interior, Wash- 
ington, DC (USA). May 1988. 1077p. Available from NTIS, PC 
A99/MF E06. 


See also Volume 1, PB—89-116420 and Volume 3, PB—89- 
116446. Portions of this document are not fully legible; Also 
available in set of 4 reports, PC E99, PB-89-116412. 

The report is complete in four volumes, which is the Legislative 
History of SARA is a comprehensive collection of materials of the 
99th Congress that follows the progress of each of the predeces- 
sor bills of SARA from their introduction, committee actions, and 
mark-ups, proposed amendments, debates, and votes. Contents: 
Volume Il: H.R. 2817. 
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13611 (PB-89-116446/XAB) Legislative history of Super- 
fund Amendments and Reauthorization Act of 1986 (SARA), 
Public Law 99-499, 99th Congress, 2d Session, 100 Stat. 1613. 
Volume 3. H.R. 2817 (congressional record and bills). Depart- 
ment of the Interior, Washington, DC (USA). May 1988. 1284p. 
Available from NTIS, PC A99/MF E08. 

See also Volume 2, PB-89-116438 and Volume 4, PB-89- 
116453. Portions of this document are not fully legible; Also 
available in set of 4 reports PC E99. PB-89-116412. 

The report is complete in four volumes, the Legislative History of 
SARA in a comprehensive collection of materials of the 99th 
Congress that follows the progress of each of the predecessor bills 
of SARA from their introduction, committee actions, and mark-ups, 
proposed amendments, debates, and votes. Contents: Volume: Ill: 
H.R. 2817 (Congressional Record and Bills). 


13612 (PB-89-116453/XAB) Legislative history of Super- 
fund Amendments and Reauthorization Act of 1986 (SARA), 
Public Law 99-499, 99th Congress, 2d Session, 100 Stat. 1613. 
Volume 4. S.51, H.R. 1342, H.R. 2780. Department of the Interior, 
Washington, DC (USA). May 1988. 1078p. Available from NTIS, 
PC AS9/MF E06. 

See also Volume 3, PB—89-116438; Also available in set of 4 re- 
ports PC E99, PB-89-116412. 

The report is complete in four volumes, the Legislative History of 
SARA in a comprehensive collection of materials of the 99th 
Congress that follows the progress of each of the predecessor bills 
of SARA from their introduction, committee actions, and mark-ups, 
proposed amendments, debates, and votes. Contents: Volume IV: 
S. 51, H.R. 1342, H.R. 2780. 


13613 (PB-89-222293/XAB) Smali-quantity generator’s 
handbook for managing RCRA (Resource Conservation and 
Recovery Act) wastes. Photo finishing. Science Applications In- 
ternational Corp., Bellevue, WA (USA). Jun 1988. 45p. Available 
from NTIS, PC AO3/MF A01. 

The RCRA Handbook was developed for businesses involved in 
photographic processing to provide assistance in complying with 
pertinent sections of the RCRA (Resource Conservation and 
Recovery Aci) requirements. Section 2 summarizes photographic- 
processing operations and describes the characteristics of wastes 
generated and general waste-management practices. Section 3 de- 
scribes how these waste types may be subject to the RCRA and 
ARM (Administrative Rules of Montana) regulations based on how 
they are managed and on their specific characteristics. Section 4 
discusses RCRA generator requirements, while Section 5 de- 
scribes waste-management strategies for minimizing the amount of 
hazardous waste generated by photographic processing busi- 
nesses. Appendix A is a listing of acute and toxic hazardous 
wastes used for regulatory purposes (F, P, and U wastes). Appen- 
dix B provides a summary of RCRA characteristic wastes. 
Appendix C contains a list of references and contacts for obtaining 
more information about hazardous wastes and their regulation. 


13614 (PB-89-233548/XAB) Progress toward implementing 

fiscal year 1987. to Congress (Final). ICF, 
Inc., Washington, DC (USA). Apr 1989. 439p. Available from NTIS, 
PC A19/MF A01. 

The report summarizes progress made by EPA in implementing 
the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA or Supertund) of 1980, as amended by the 
Supertund Amendments and Reauthorization Act (SARA) of 1986. 
The report is required by CERCLA section 301(h)(1), Section 
105(f) and Section 121(c). It includes information on resources, 
accomplishments, contracts, management initiatives, and waste- 
treatment technology. 


13615 (PB—89-235097/XAB) National Marine Pollution Pro- 
gram: Summary of Federal Programs and Projects FY 1987 
update. Final . National Marine Pollution Program Office, 
Rockville, MD (USA). Mar 1989. 600p. Available from NTIS, PC 
A25/MF A01. 

See also report for FY 1986, PB—89-103717. 

This Summary of Federal Programs and Projects presents de- 
scriptions of 542 projects in 47 programs funded by the 11 Federal 
Gepartments and independent agencies involved in the National 


224 ERA Vol. 15, No. 6 


Marine Pollution Program. The update reviews the marine-pollution 
programs undertaken by each of these departments and agencies 
by describing program goals, objectives, recent accomplishments, 
future milestones, funding for Fiscal Years 1986 through 1989, and 
legislative mandates. In addition, the update includes information 
on Federal personnel, facilities, vessels, and other equipment cur- 
rently assigned to ocean pollution programs. Projects included are 
limited to efforts that focus primarily on pollution problems in the 
oceans and Great Lakes. Projects that exclusively address inland 
pollution are excluded, as are industrial, regulatory, and manage- 
ment activities such as development of waste-treatment methods 
or assessment of fisheries stocks. The FY 1987 update of the 
Summary presents information on projects and programs that were 
funded or underway during FY 1987. 


13616 (PB—89-238141/XAB) Development document for 
proposed effluent limitations guidelines and new source per- 
formance standards for the fabricated and reclaimed rubber 
segment of the rubber processing point source category. Envi- 
ronmental Protection Agency, Washington, DC (USA). Office of 
Water and Hazardous Materials. Aug 1974. 223p. (EPA-440/1- 
74/030). Available from NTIS, PC A10/MF A01. 

The document presents the findings of an extensive study of the 
rubber-processing industry for the purpose of developing effluent 
limitations guidelines, Federal standards of performance, and pre- 
treatment standards for the industry; to complement Sections 304, 
306, and 307 of the Federal Water Pollution Control Act as 
amended. 


13617 (PB-89-238166/XAB) Economic-impact analysis of 
proposed effiuent-limitations guidelines, new source pertor- 
mance standards and pretreatment standards for the pulp, 
paper, and paperboard milis. Point source category. Volume 1. 
Economic impact analysis. Meta Systems, Inc., Cambridge, MA 
(USA). Dec 1980. 334p. Available from NTIS, PC A15/MF A01. 

See also Volume 2, PB—89-238174. 

This report analyzes the economic impacts of water pollution 
controls on the pulp, paper and paperboard industry. The study 
was prepared under the supervision of the Office of Analysis and 
Evaluation, U.S. Environmental Protection Agency. As required by 
the Clean Water Act, the study presents for consideration the eco- 
nomic impacts of regulation proposed under that Act which would 
control the industry's discharge of its effluents. The impacts ana- 
lyzed are: the resulting increase in production costs, changes in 
prices and the quantity produced, and changes in the level of prof- 
itability. These economic impacts in turn lead to impacts on the 
amount of capacity expansion or contraction, number of mills 
closed, impacts on the number of persons employed, community 
impacts and the regulations’ effects on the U.S. balance of trade. 


13618 (PB-89-238174/XAB) Economic-impact analysis of 
proposed effiuent-limitations guidelines, new source perfor- 
mance standards and pretreatment standards for the pulp, 
paper and paperboard milis. Point source category. Volume 2. 
Detailed description of product sectors. Meta Systems, Inc., 
Cambridge, MA (USA). Dec 1980. 131p. Available from NTIS, PC 
A07/MF A01. 

See also Volume 1, PB—-89-238166. 

This study analyzes the economic impact that could result from 
the application of effluent standards and limitations issued under 
Sections 301, 304, 306, 307 of the Clean Water Act to the pulp, 
paper, and paperboard industry, including builders’ paper and roof- 
ing felt manufacturing. 


13619 (PB-89-238182/XAB) Economic analysis of pro- 
posed effluent standards and limitations for the metal-finishing 
industry. Booz, Allen and Hamilton, Inc., Bethesda, MD (USA). 
Aug 1982. 139p. Available from NTIS, PC A07/MF A01. 

See also PB—83-245068. 

This study analyzes the economic impact that could result from 
the application of alternative BPT/BAT, PSES/PSNS limitations and 
standards established under the Clean Water Act. 


13620 (PB—89-238224/XAB) NIOSH (National Institute for 
Occupational Safety and Health) testimony to Subcommittee 
on Environmental Pollution of the Senate Committee on Public 





Works by John F. Finklea, M.D., April 22, 1975. National inst. for 
Occupational Safety and Health, Cincinnati, OH (USA). 22 Apr 
1975. 14p. Available from NTIS, PC A03/MF A01. 

This testimony before the Subcommittee on Environmental Pollu- 
tion concerned several topics relating to air-quality standards 
including new information, safety margins, scientific defensibility, 
needed additional air-quality standards, need for more restrictive 
secondary standards, and the emphasis of current research in this 
field. The testimony began with a general overview, continued with 
a discussion of regulated and unregulated pollutants, and closed 
with observations on needed research: Specific air pollution prob- 
lems include a nitrogen dioxide standard, a short-term (1 to 3 hour) 
air-quality standard, photochemical oxidants, carbon monoxide, sul- 
fur oxides, total suspended particulates, particulate aerosols, toxic 
trace elements, organic chemicals, sulfuric-acid, sulfate salts, com- 
plex sulfur compounds, water soluble sulfates, arsenic compounds, 
vinyl-chloride monomers, polyvinyl-chlorides, solvents, and chlori- 
nated compounds. Indoor air pollution was an additional topic 
which had received little attention. Five major difficulties are listed 
that must be addressed if an understanding is to be gained of the 
dose response relationships linking environmental agents to ad- 
verse effects on human health. 


13621 (PB-89-238232/XAB) NIOSH (National Institute for 
Occupational Safety and Health) testimony to Subcommittee 
on Environment and the Atmosphere of the House Committee 
on Science and Technology by John F. Finklea, M.D., July 14, 
1975. National Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA). 14 Jul 1975. 23p. Available from NTIS, PC A03/MF A01. 

This testimony before the Subcommittee on Environment and the 
Atmosphere concerns the issue of sulfur oxides. A chronology was 
presented of activities in this area from the mid-nineteenth century 
through 1977. Three types of problems were addressed: policy, or- 
ganizational, and resource. Control of sulfur oxides was considered 
important for the protection of public health, the attainment of na- 
tional energy self-sufficiency, the pursuit of economic growth with 
equitable economic opportunity, and the enhancement of 
environmental quality. Unless there is a clear delineation of the re- 
lationship between research programs to national policy, it is not 
likely that research scientists can get the information needed for 
the best solution to long-range national problems. The major envi- 
ronmental issues have time frames that are much longer than the 
tenure of key decision makers or the longevity of organizations 
established to deal with these problems. It is vital that Federal reg- 
ulation of environmental and occupational issues be based on solid 
scientific evidence. Several recommendations were offered to allow 
the efforts of the regulatory and scientific agencies to advance to- 
ward their common goals more smoothly. 


13622 (PB—90-106626/XAB) Health assessment for Old City 
Dump 1, Columbus, Bartholomew County, Indiana, Region 5. 
CERCLIS No. IND980607626. Preliminary report. ney for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 19 
Jan 1989. 8p. Available from NTIS, PC A02/MF A01. 

The Old City Dump One site is listed on the National Priorities 
List. The 10- to 12-acre site accepted industrial and municipal 
wastes from 1938 until 1966. Incinerator buming occurred on site. 
The environmental contamination on-site consists of lead, chro- 
mium, polychlorinated biphenyls, acids, bases, and organic 
solvents. The site is considered to be a potential public health con- 
cern because of the risk to human health caused by the possibility 
of exposure to hazardous substances via contaminated ground wa- 
ter, surface water, soil, sediment, and air. 


13623 (PB—90-106774/XAB) Exposure factors handbook. 
Konz, J.J.; Lisi, K.; Friebele, E.; Dixon, D.A. Versar, Inc., Spring- 
field, VA (USA). Jul 1989. 273p. Available from NTIS, PC A12/MF 
Ao2. 

The document provides a summary of the available data on vari- 
ous factors used in assessing human exposure including 
drinking-water consumption, consumption rates of broad classes of 
food including fruits, vegetables, beef, dairy products, and fish; soil 
ingestion; inhalation rate; skin area; lifetime; activity patterns; and 
body weight. Additionally, a number of specific exposure scenarios 
are identified with recommendations for default values to use when 
site-specific data are not available. The basic equations using these 
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parameters to calculate exposure levels are also presented for 
each scenario. Default values are presented as ranges from typical 
to reasonable worst case and as frequency distributions where ap- 

propriate data were available. Finally, procedures for assessing the 
uncertainties in exposure assessments are also presented with il- 
lustrative examples. These procedures include qualitative and 
quantitative methods such as Monte Carlo and sensitivity analysis. 


13624 (PB-90-111469/XAB) Health assessment for Balley 
Dump National Priorities List (NPL) Site, Bridge City, Orange 
County, Texas, Region 6. CERCLIS No. TXD980864649. Final 
report. Agency for Toxic Substances and Disease Registry, At- 
lanta, GA (USA). 11 Oct 1988. 19p. Available from NTIS, PC 
A03/MF A01. 

Bailey Dump is a National Priorites List site located near Bridge 
City, Orange County, Texas. The site is contaminated with ar- 
senic, chromium, lead, selenium, ethylbenzene, benzene, 
tetrachloroethene, tetrachloroethane, trichloroethene, styrene, 
polynuclear aromatic hydrocarbons (PAHs), and possibly with 
bis(2-ethylhexyl)phthalate and n-nitrosodiphenylamine. Potential 
health threats posed by the site include ingestion of contaminated 
fish and shelifish, incidental ingestion of surface water, soil, surface 
material, and/or sediment by persons involved in on-site activities, 
and dermal exposure to contaminated on-site soil, surface material 
and/or sediment. There is no information to indicate that the poten- 
tial exposure pathway poses a current public health threat, but the 
deeper (drinking water) aquifer has not been monitored. Four re- 
medial alternatives have been proposed for the site which should 
adequately eliminate off-site migration of site contaminants and re- 
duce exposure to on-site contaminants. 


13625 (PB-90-118258/XAB) Health assessment for Rocky 
Mountain Arsenal, Commerce City, Adams County, Colorado, 
Region 8. CERCLIS No. CO5210020769. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 8 Dec 1988. 32p. Available from NTIS, PC A03/MF A01. 

The Rocky Mountain Arsenal (RMA) National Priorities List site is 
located in Adams County, Colorado. The RMA has been owned by 
the U.S. Army since 1942 and comprises over 17,000 acres (ap- 
proximately 27 square miles). RMA has been used since 1942 by 
both govemment and industry to manufacture, test, package, and 
dispose of various chemical products, chemical-warfare agents, 
and munitions including, but not limited to, rocket fuels, herbicides, 
pesticides, nerve gases, mustards, and incendiary munitions. Sur- 
face or near-surface soils have been found to contain elevated 
levels of arsenic (up to 1,100 ppm) and mercury (up to 65 ppm). 
Sediment samples from on-post lakes and drainage areas are con- 
taminated with metals and pesticide residuals. On-post ground 
water is contaminated in both the alluvial and bedrock aquifers. 
Based on information reviewed, it is apparent that previous on-site 
hazardous waste disposal practices and releases have led to con- 
tamination of alluvial aquifers and, to a limited extent, one or more 
of the bedrock aquifers. 


2904 Energy Resources 


Refer also to citation(s) 12364, 13578, 13579, 13588, 13590, 
13660, 13790, 15098, 15103, 15139, 15140 


13626 (AD-A-213319/7/XAB) Archeological inundation 
studies: Manual for reservoir m Contract report. Ware, 
J.A. Museum of New Mexico, Santa Fe, NM (USA). Lab. of Anthro- 
pology. Sep 1989. 46p. Available from NTIS, PC A03/MF A01. 
Twentieth century demands for water, electricity, and flood control 
in the United States have resulted in the damming and impound- 
ment of most of America’s large rivers and streams. The impact of 
such activities on North American archeological and historical re- 
sources is difficult to measure. Concem for mitigating the impact of 
dam construction and reservoir impoundment resulted in the Reser- 
voir Salvage Act of 1960, as amended in 1974, which requires that 
any US agency undertaking dam construction must provide written 
notice to the Secretary of the Interior, who shall then cause a 
survey to be conducted for archeological sites, either by the De- 
partment of the Interior or by the Federal agency undertaking the 
construction project. Development and operation of freshwater 
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reservoirs create a variety of potential impacts on archeological re- 
sources. These impacts accrue from several sources, including 
mechanical, biochemical, and human and other processes associ- 
ated with the reservoir environment. This report summarizes the 
findings of the National Reservoir Inundation Study, a multi-agency 
project designed to assess the range of effects of inundation on 
archeological resources. Potential effects are discussed within 
three discrete zones of differential impact: (a) the conservation 
pool, (b) the fluctuation zone, and (c) the backshore zone. 

13627 (IE-MOEI-ESRA-86/0001, pp. 88-91) A country-wide 
survey for Shiloni, Y. (Geological Survey of Israel, 
Jerusalem (israel)). Ministry of Energy and infrastructure, 
Jerusalem (israel). Earth Science Research Administration. May 
1986. (In Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1985. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

This year’s work concentrated on the following areas: (1) Drillings 
in the Arava Valley in 130 sites were conducted. A large phospho- 
rus deposit spreading over 20 square kilometers was found east of 
Arad. Several other deposits were located as well. (2) Physical and 
chemical analyses were conducted on longitudinal samples from 
the new sites. (8) A summary of phosphorus sources in the Negev 
was prepared. The project of searching for ‘uranium in phosphorus 
deposits was transferred to the general research projects of SPA. 
A new method for simultaneous analyses of uranium and other ele- 
ments (F, V, Al and Ca) in bituminous phosphorus and in oil shale 
was developed at Soreq Nuclear Research Center. (EHN) 12 refs. 


13628 (PB-90-115957/XAB) Glossary of terms used in tim- 
ber harvesting and forest engineering. Forest Service general 
technical report. Stokes, B.J.; Ashmore, C.; Rawlins, C.L.; Sirois, 
D.L. Forest Service, New Orleans, LA (USA). Southern Forest Ex- 
periment Station. Sep 1989. 38p. (FSGTR-SO-73). Available from 
NTIS, PC A03/MF A01. 

With the increasing cost and complexity of forest operations, 
there is an ever-growing need for standardization of forest- 
engineering terminology. This publication provides a glossary of 
definitions for a broad group of terms used in forestry and in forest 
engineering, with an emphasis on harvesting. 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 12999, 13088, 13578, 13604, 13605, 
13806, 13807, 14524, 14525, 14530, 14947 


13629 (CANWEC—CE-02838) Energy for tomorrow. Division 
4: Energy and technology: Session 4.3a: Nuclear energy [and] 
session 4.3b: Energy systems and renewables. L’energie pour 
demain. Division 4: L’energie et la technologie. Canadian National 
Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. vp. (CONF-890901-: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02838). Available from Canadian 
National Committee World Energy Conference, Suite 305, 130 Al- 
bert Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

This session covered technological advances in nuclear energy 
and in renewable energy sources. The topics covered include nu- 
clear reactors (fission and fusion), electrotechnologies (including 
the applications of the new superconductors), electrical power 
grids, tidal power, wind power, photoelectricity, and the production 
of hydrogen from hydroelectrical or solar energy. Other subjects 
covered are large heat pumps, oxygenated octane rating en- 
hancers, and applications of artificial intelligence. Several papers 
address the question of international cooperation in the develop- 
ment of nuclear and renewable energy sources. Separate abtracts 
have been prepared for 15 papers. 


13630 (IE-MOEI-86/0102 vp) Demonstration projects: con- 
servation and efficiency through proven technology. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). 1986. In Energy ‘86. 
Energy in Israel: data, activities, policies and programs. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 


The Ministry of Energy and Infrastructure sponsors demonstration 
projects to encourage and accelerate the change to more efficient 
systems and methods in the various sectors of Israel's energy 
economy. The Ministry offers grants of up to 30% of the investment 
in appropriate projects. A set of leaflets is appended, which briefly 
describe such demonstration projects in the following activities: 
conversion to coal, waste heat utilization, solar energy, passive so- 
lar houses, thermal insulation of buildings, heat pumps for water 
and space heating, use of agricultural wastes as an energy source, 
computerized energy management, and transport. (MR) 


13631 (IE-MOEI-86/0102, pp. 49-62) Research, develop- 
ment, and demonstration. Ministry of Energy and Infrastructure, 
Jerusalem (Israel). 1986. In Energy ‘86. Energy in Israel: data, ac- 
tivities, policies and programs. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Israel's Ministry of Energy and Infrastructure sponsors R&D in al- 
ternative fuels, solar energy, wind energy, and energy conservation 
improvement in buildings, agriculture and the water system. With 
the completion of the solar pond at Beit HaAravah and the increas- 
ing emphasis on oil shale development, the share of the total R&D 
budget allocated to oil shale R&D has grown from 29.4% in 1977- 
85 to 50.9% in 1986, while solar energy’s share has fallen from 
45.5% to 24.7%. The 1986 R&D budget totals $6.66 million, 
whereas $67.2 million was spent during 1977-85. Brief accounts of 
the R&D activities in oil shales, solar energy, wind energy, build- 
ings and energy in agriculture are presented. (MR) 1 fig. 


13632 (LU/CMMER-CE-02847, pp. 14) Ministry of Energy 
programs of interest to the Mining and Metals Sector. Mahant, 
P (Ontario Ministry of Energy, ON (Canada)). Laurentian Univ., 
Sudbury, ON (Canada). Centre in Mining and Mineral Exploration 
Research. 1989. (CONF-8903185—: Energy efficient technologies 
in the mining and metals industry, Sudbury (Canada), 29 Mar 
1989; CE-02847). In Energy efficient technologies in the mining 
and metals industry. Available from PC Memorial University of 
Newfoundland, Centre for Newfoundland Studies, St. John’s, NF, 
CAN A1B 3Y1; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $30.00 CAN; MF $10 CAN. 

This paper is intended to give a brief overview of the programs 
of the Ontario Ministry of Energy that may be of interest to the min- 
ing and metals industry. The objectives of the Ministry with regard 
to the need for energy by the Ontario industry are: to ensure that 
an adequate and reliable supply of energy is available at a mea- 
sureable cost with a minimum impact on the environment; to 
promote cost-effective energy conservation and efficiency; and to 
work with government agencies and the private sector to develop 
new energy sources and technologies. The cost of energy to the 
mineral products industry in 1985 was $461M, or 20% of the oper- 
ating cost; the electricity cost was 44% ofthe total energy cost. The 
programs of the Ministry in the industrial sector are the following: 
energy monitoring demonstration; industrial energy services; en- 
ergy technology demonstrations in industrial process applications 
(illustrated by an air-glycol heat exchanger for the recovery of heat 
from mine waste water); Even Search, a multi-year program which 
provides assistance to the private sector for the research, develop- 
ment and initial demonstration of innovative technologies in Ontario 
(illustrated by a high-temperature heat-recuperative gas burner and 
by an electric truck); pre- Even Search projects (illustrated by a pi- 
lot 300kW direct current plasma furnace for the smelting of nickel); 
and university research projects (illustrated by the use of ultra- 
sound to decrease the strength of rocks in mining and to detect 
vortex formation during the smelting of steel). A list of the 16 Min- 
istry projects is given at the end of the report. 


13633 (SAIC—90005386) Soviet science as viewed by West- 
ern scientists: FASAC [Foreign Applied Sciences Assessment 
Center] Integration Report Il. Bengston, J.; Cronin, R.R.; David- 
son, R.B.; Gamota, G. Science Applications International Corp., 
McLean, VA (USA). Apr 1989. 78p. Available from OSTI; Science 
Applications International Corporation, 1710 Goodridge Drive, P.O. 
Box 1303, McLean, VA 22102. 

The Foreign Applied Sciences Assessment Center conducts re- 


views of selected areas of Soviet basic and applied science by US 
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experts in the fields reviewed. Panel chairmen and other selected 
participants from eight recent FASAC studies have provided their 
views of Soviet capabilities in the specific field examined, plus ob- 
servations on Soviet science and technology in general. This report 
summarizes their views. 


2906 Nuclear Energy 


Refer also to citation(s) 12683, 12726, 12731, 12926, 12933, 
12947, 13368, 13372, 13373, 13374, 14062, 14877 


13634 (BNL-43528) A US perspective on nuclear 
prospects for the 21st century. Hendrie, J.M. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1989]. 16p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH00016. (CONF- 
8911157-1: 30. anniversary of the Korea Advanced Energy 
Research Institute, Taejon (Republic of Korea), 15 Nov 1989). Or- 
der Number DE90004966. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

The purpose of this paper is to comment upon nuclear prospects 
in the 21st century, from a US perspective. This will be done in 
broad, general terms, rather than in the technical terms that nu- 
clear specialists use most of the time. 


13635 (PB-90-850223/XAB) Environmental impact state- 
ments: Nuclear generation, radioactive waste disposal, and 
isotope-separation projects. June 1973-September 1989 
(Citations from the NTIS data base). Report for June 1973- 
September 1989. National Technical Information Service, 
Springfiekd, VA (USA). Nov 1989. 97p. Available from NTISPC 
NO1/MF NO1. 

This bibliography contains citations concerning draft and final im- 
pact statements for environmental radiation hazards. Prepared by 
the Department of Energy, Nuclear Regulatory Commission, Oak 
Ridge National Laboratory, and others, these reports provide 
environmental input into the U.S. Department of Energy (DOE) de- 
cisions on proposed construction and decommissioning of nuclear 
power plants, radioactive-waste-disposal facilities and sites, and 
isotope-separation projects. Minor emphasis is placed upon com- 
munity awareness and public concern where it applies to Federal 
guidelines and atomic facility location. (Contains 175 citations fully 
indexed and including a title list.) 


2908 Heat Utilization 
Refer also to citation(s) 13593, 13631, 13710 


2910 Conservation 


Refer also to citation(s) 13562, 13586, 13818, 13819, 13820, 
13861, 13872 


13636 (CONF-8809331-, pp. 45-71) Prospectives for energy 
conservation in aly and ENI activities In this field. Lanzuolo, 
S. (ENI, Rome (Italy)). Rome Univ. (Italy); ENEA, Rome (italy). 
Sep 1988. (in Italian). From International seminar on energy sav- 
ing; Rome (italy); 12-18 Sep 1988. In International seminar on 
energy saving. Proceedings. Rome, 12-13 Sep 1988. Order Num- 
ber DE90733723. Available from NTIS (US Sales Only), PC A21. 
This paper describes the prospects of energy saving in Italy and 
in particular the ENI (Hydrocarbons Italian Authority) in this field. 
The objectives of National Energy Plan and a comparative evalua- 
tion of energy conservation measures in the different fields of 
energy application and consumption are discussed. An examination 
is made the effectiveness of funding, facilitated by the provisions of 
Italian Law 308 regarding energy conservation, of energy saving 
programs by industry. Based on these observations, indications are 
made regarding the planning of future objectives of energy saving 
programs within the framework of the National Energy Plan. 


13637 (IE-MOEI-86/0102, pp. 41-46) Energy conservation. 

Ministry of Energy and infrastructure, Jerusalem (Israel). 1986. In 

Energy ‘86. Energy in Israel: data, activities, policies and 

grams. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 
Order with complete bibliographic information. 
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Israel's energy conservation measures include: reduction of 
waste, improving system efficiency, making use of waste energy, 
using waste materials as energy sources, and conversion to re- 
newable and domestic energy sources. Towards promoting these 
aims, the budget of the Ministry of Energy and Infrastructure’s En- 
ergy Conservation Division has grown from $130,000 in 1977-78 to 
$2.3 million in 1986-87, and is now 10% of the Ministry's annual 
expenditure. The power generating sector could save the equiva- 
lent of 50,000 tons of fuel (TOE) annually. Conservation measures 
in buildings could save 210,000 TOE annually. industry could im- 
plement a variety of loss-prevention and efficiency improving 
measures, and is being encouraged to convert from oil to coal. 
Savings in transportation will come through improved driving tech- 
niques and conversion to diesel power. Other savings can come 
from use of agricultural and industrial wastes as fuel and through 
the greater adoption of solar energy. (MR) 1 tab. 


13638 (MOEI-EC-8-88) Application of the recommende- 
tions from a survey of energy in . Part A. Dobrar, L. 
(ed.). Ministry of Energy and Infrastructure, Jerusalem (israel). En- 
ergy Conservation Div. Apr 1988. 23p. (In Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The Israel Ministry of Energy and Infrastructure has carried out 
surveys since 1978 to identify potential energy savings in factories. 
The surveys have gathered information on energy needs, and re- 
sulted in recommendations for saving energy supplied as liquid fuel 
and as electricity. This report summarizes the applications of the 
survey results in six companies in the chemical, textile, food and 
engineering industries. (MR) 13 tabs. 


13639 (OME-89-04909, pp. 12) [Energy management at On- 
tario Hydro]. MacCarthy, D. (Ontario Hydro, ON (Canada)). 
Ontario Ministry of Energy, Toronto, ON (Canada). 1989. (CONF- 
8904301-—: Ontario's energy choices conference, Toronto (Canada), 
3-4 Apr 1989; MICROLOG-89-04909). In Ontario's energy choices 
conference proceedings. Available from PC Ontario Ministry of En- 
ergy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, CAN M7A 2B7; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

This paper discusses Ontario Hydro’s current energy efficiency 
and conservation programs, those to be put in place in the next 
few years, and the issues and uncertainties as they affect the suc- 
cess of the programs. A target has been set for 2000 to have in 
place demand mangagement and parallel generation programs. 
Awareness of the program will be created by providing customers 
with the relevant information, creating financial incentives to buy 
energy efficient products or adopt more energy efficient methods, 
re-scheduling electricity use from high demand daytime hours to 
off-peak hours, and strongly encouraging parallel generation and 
co-generation. Specific programs and measures currently available 
are described as are general program directions. The paper con- 
cludes with a discussion of why energy efficient measures already 
available are not reaching customers or are not being used. 


13640 (ORNL/CON-294) The administrative costs of en- 
ergy conservation programs. Berry, L. Oak Ridge National Lab., 
TN (USA). Nov 1989. 50p. Sponsored by U.S. DOE Management 
& Administration. DOE Contract ACO05-840R21400. Order Number 


DE90004469. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep 


The administrative costs of conservation programs can be sub- 
stantial. Administrative costs may support a variety of functions 
including: (1) program planning, design, analysis, and evaluation; 
(2) activities designed to reach customers, bring them into the pro- 
gram and deliver services such as marketing, audits, application 
processing, and bid reviews; (3) inspections and quality control; (4) 
staff recruitment, placement, compensation, development, training, 
and transportation; (5) data collection, reporting, record keeping, 
and accounting; and (6) overhead costs such as office space and 
equipment, vehicles, and legal fees. In this report, data on the ad- 
ministrative costs of conservation programs were assembled to 
explore the factors that contribute to variations in these costs and 
to make recommendations about planning assumptions. Current 
planning approaches implicitly assume that administrative costs 
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add a fixed ratio of expenses to the direct costs for energy conser- 
vation measures (ECM). In reality, administrative costs are a 
function of many factors. They vary by the stage of program devel- 
opment, the type of technology being promoted, the extent of 
program marketing and financial incentives being offered, the de- 
sired level of market penetration, and the market segment to which 
the program is aimed. 31 refs., 10 figs., 11 tabs. 


2920 Supply, Demand, and Forecasting 


Refer also to citation(s) 12404, 12533, 12573, 13012, 13586, 
13596, 13661, 13666 


13641 (CERI-89-05379, pp. 47-78) Gas developments in 
Europe. Wright, D.J. Canadian Energy Research Inst., Calgary, AB 
(Canada). 1986. (CONF-8609481-: international oil and gas mar- 
kets conference, Calgary (Canada), 15-16 Sep 1986; 
MICROLOG-—89-05379). In Papers presented at the International 
Oil and Gas Markets Conference. Available from PC Canadian 
Energy Research Institute, 3512-33rd St. NW, Calgary, AB, CAN 
T2L 2A6; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $100.00 CAN; MF $10 CAN. 

Natural gas is a vital energy source in Europe covering 18% of 
the European Community’s energy requirements. The EEC has 
reserves, located primarily in the United Kingdom and the Nether- 
lands, sufficient to last about 21 years. About 1/3 of the gas 
consumed in the EEC is imported, mainly form the USSR, Norway, 
and Algeria. Natural gas consumption has increased about 15% 
from 1982 to 1986 while oil consumption has decreased. The short 
term prospects for gas demand in 1986 are flat. Gas pricing makes 
it uncompetitive with other fuels. Volatility in gas prices will narrow 
the competitive advantage it has had over oil. This volatility will en- 
courage the use of dual-fired technology. Rapid cutbacks in energy 
investment in the early 80s have caused great difficulties for natual 
gas producers and planned production expansion may be curtailed. 
Traditionally, natural gas has been supplied on long-term contracts 
of around 20-25 years. A spot market for natural gas has devel- 
oped in the USA but is unlikely to develope in Europe. Nuclear 
energy has played an important part in in imporving energy 
security. The Chesrnobylle accident raises questions about the im- 
mediate future of nuyclear programmes in the EEC. Some security 
of natural gas supply has been achieved due to increase storage 
capacity within the EEC. 5 refs., 10 figs., 5 tabs. 


13642 (DOE/EIA-0383(90)) Annual energy outlook 1990 
with projections to 2010. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Energy Markets and End 
Use. 12 Jan 1990. 105p. Sponsored by U.S. DOE Energy Informa- 
tion Administration. Order Number DE90006009. Available from 
NTIS, PC AO6/MF A01 - GPO - OSTI; GPO Dep. 

The Annual Energy Outlook 1990 (AEO) is EIA’s annual state- 
ment of projected energy trends for the long term. It presents 
trends in energy supply and demand based upon assumptions 
about world oil prices, economic growth, and other factors affecting 
energy markets. These trends have implications for national energy 
security, the environmental impact of energy use and production, 
and the role of technology in shaping the energy future. The fore- 
casts for this AEO have been extended to 2010, a 20-year 
perspective. Projecting for a longer time horizon than used for pre- 
vious AEO's introduces additional uncertainty in the forecasts for 
later years. Consequently, it is important to consider the range of 
possible futures contained in the five cases contained here, rather 
than focus solely on the base case. Five forecast cases are pre- 
sented: a base case, low and high world oil price growth, and low 
and high macroeconomic growth. The base case is the central 
forecast. The four other cases are presented to reflect the uncer- 
tainty inherent in any forecast of the future. They are based on 
reasonable lower and upper bounds on two key factors that affect 
energy trends—world oil price and the rate of economic growth. 


13643 (IEC-R-379) Technical and economic aspects 
related to the operation of the power generation system, 1984- 
1985. Biano, A.; Vienokor, M.; Navo, Y.; Nativ, M.; Parnet, S.; 
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Reizman, L.; Porat, Y. Israel Electric Corp. Ltd., Haifa (Israel). Re- 
search and Development Div. Mar 1984. 50p. (in Hebrew). 
Available from COST] P.O.B 20125, TEL-AVIV 61201. 

The purpose of this report is to point out some technical and 
economic aspects of the power generation system in Israel in 1984- 
1985. The basic problem is a mismatch between the minimum 
power demand and the minimum power that can be generated. For 
example, in September of 1984, the minimum power demand was 
1106 MWi(t), while the minimum power that could be generated 
was 1460 MWi(t). The suggested remedy is a two-shift operation 
scheme for the residual-oil-fired power plants. This scheme is ex- 
pected to give both acceptable supply reliability and significant fuel 
savings. The economics of the suggested scheme was evaluated 
by computer simulation techniques using the two programs PCM 
and PWRSYM in parallel. Thus, the amount and type of fuel used, 
the amount of energy produced, the hours of unmet demand, the 
amount of unused energy, and the number of start-ups and shut- 
downs were estimated. Technical aspects of the scheme, such as 
changes in load frequency, transitional stability and occurrence of 
load shedding were also evaluated by computer simulations. The 
conclusions were that operating the residual-oil-fired power plants 
in a two-shift operation scheme would result in fuel savings, de- 
crease in the amount of unused energy and decrease in the 
number of hours of unmet demand. Up to six residual-oil-fired 
power plants could be on this scheme without an adverse effect to 
the system. Finally, it was found improbable that supply fluctuations 
caused by an unexpected shutdown of a large power station would 
affect the stability of the other units. (EHN) 1 fig., 13 tabs., 6 refs. 


13644 (IEC-R-381) Long-range development of the power 
generation system. Sensitivity study of the start-up dates of 
units 3 and 4 (2 X 550 MWi(t)). Biano, A.; Parnet, S. Israel Electric 
Corp. Ltd., Haifa (israel). Research and Development Div. Feb 
1984. 28p. (In Hebrew and English). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

The purpose of this report is to evaluate the need for the 2 new 
coal-fired power plants of 550 MW(t) each, to be built at the 
"Darom” site in Israel. The most probable estimate for the growth 
rate in electric power was taken as the design basis, while the 
lower limit and upper limit estimates were used for sensitivity stud- 
ies. The estimates were based on a report of the Department of 
Statistics and Market Research, updated February, 1981. Sensitiv- 
ity study was also performed for the dates on which existing 
residual-petroleum-fired power plants would be decommissioned, 
since these dates affect the need for the new units. Based on the 
most probable estimate, the recommended start-up dates for the 
two new units were July 1992 and July 1993. These were also the 
earliest dates by which the plants could be built and put into opera- 
tion. (EHN) 28 tabs., 2 refs. 


13645 (IEC-R-413) The need for additional power genera- 
tion capability at the "Darom” power station site. Background 
material for licensing, units 3 and 4 (2 X 550 ME(t)). Biano, A.; 
Parnet, S.; Shwapelburg, A.; Porat, Y. Israel Electric Corp. Ltd., 
Haifa (Israel). Research and Development Div. Jan 1985. 17p. (in 
Hebrew and English). Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

The report demonstrates the need for 2 new coal-fired power 
plants of 550 MW(t) each, to be built at the "Darom” site in Israel. 
Computerized simulations were carried out using the WASP com- 
puter code. The most probable estimate for the growth rate in 
electric power demand was taken as the design basis. Thus a 
growth rate of 5% was predicted between 1996-1997 and 2000- 
2001, of 4.5% between 2001-2002 and 2005-2006, and of 4.0% 
between 2006-2007 and 2017-2018. Using these values, the latest 
dates for putting the two new units on line were July 1992 and July 
1993. Later dates would result in unacceptable supply reliability 
(i.e., load requirement not met for more than 60 hours in one year). 
They would also result in financial penalties to the utility, and in 
higher energy cost. (EHN) 10 tabs., 7 refs. 


13646 (IEC-R-428) Alternative sources for power genere- 
tion in the long range (1990-2015). Porat, Y.; Parnet, S.; Biano, 
A. Israel Electric Corp. Ltd., Haifa (Israel). Research and Develop- 
ment Div. Jun 1985. 58p. (in Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 





The report, updated June 1985, gives a forecast for the electric 
power demand in Israel during 1990-2015 and offers alternative 
approaches to meeting it. The WASP computer code was used for 
simulations. Power demand is expected to reach 9200 MW(t) by 
the year 2010/2011 according to the most probable estimate, or by 
the year 2017/2018 according to the lower limit estimate. Following 
a review of existing and future technologies, two scenarios were 
offered for meeting the demand: The coal scenario was based on 
14 new coal units of 550 MW(t) each. The nuclear scenario was 
based on 6 new (PWR type) nuclear units of 928 MW(t) each, and 
6 new coal units of 550 MW(t) each. In addition, both scenarios 
rely on 2 pumped storage power plants of 500 MW(t) each and on 
between 2 and 12 gas turbine power plants of 50 MW(t) each 
(depending on the scenario and on the type of estimate). Both sce- 
narios assume that existing residual-petroleum-fired plants will be 
decommissioned slowly, and there will be none in operation by the 
year 2015/2016. However, alternative energy sources such as wind 
and solar power, waste heat, refuse derived fuels and oil shale de- 
posits may replace 2200 MWi(t) of the coal or nuclear power by the 
end of the planning period. The report includes a survey of poten- 
tial sites for the new coal and nuclear power plants, and for the 
renewable and local (shale oil) energy sources. Schedules for 
putting the new units on line are proposed for the different scenar- 
ios and the different estimates. (EHN) 26 tabs., 5 maps, 8 refs. 


13647 (IEC-R-428-A) Alternative sources for power gener- 
ation in the long range (1990-2015). Porat, Y.; Parnet, S.; Biano, 
A. Israel Electric Corp. Ltd., Haifa (Israel). Research and Develop- 
ment Div. Oct 1985. 66p. (In Hebrew and English). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The report, updated October, 1985, gives a forecast for the elec- 
tric power demand in Israel during 1990-2015 and offers alternative 
approaches to meeting it. The WASP computer code was used for 
simulations. Power demand is expected to reach 9200 MW(t) by 
the year 2010/2011 according to the most probable estimate, or by 
the year 2017/2018 according to the lower limit estimate. Following 
a review of existing and future technologies, two scenarios were 
offered for meeting the demand: The coal scenario was based on 
14 new coal units of 550 MW(t) each. The nuclear scenario was 
based on 6 new (PWR type) nuclear units of 928 MW(t) each, and 
6 new coal units of 550 MW(t) each. In addition, both scenarios 
rely on 2 pumped storage power plants of 500 MW(t) each and on 
between 2 and 12 gas turbine power plants of 50 MW(t) each 
(depending on the scenario and on the type of estimate). Both sce- 
narios assume that existing residual-petroleum-fired plants will be 
decommissioned slowly, and there will be none in operation by the 
year 2015/2016. However, alternative energy sources such as wind 
and solar power, waste heat, refuse derived fuels and oil shale de- 
posits may replace 2200 MWi(t) of the coal or nuclear power by the 
end of the planning period. The report includes a survey of poten- 
tial sites for the new coal and nuclear power plants, and for the 
renewable and local (shale oil) energy sources. Schedules for 
putting the new units on line are proposed for the different scenar- 
ios and the different estimates. (EHN) 26 tabs., 5 maps, 8 refs. 


13648 (IEC-RD-471) Development of the power generation 
system after the Ruthenberg power station. Biano, A.; Parnet, 
S.; Frank, Y.; Porat, Y. Israel Electric Corp. Ltd., Haifa (Israel). Re- 
search and Development Div. Aug 1986. Volume 1: 133 p., volume 
2: 25 p (in Hebrew). Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

The report has two volumes. Volume 1 is the complete report, 
volume 2 is a summary. Appendix A of volume 1 contains related 
correspondence. Appendix B of volume 1 contains results of com- 
puter simulations. 

Earlier reports of the Research and Development Division of the 
Israel Electric Corporation Ltd. have recommended that following 
the construction of the Ruthenberg power station, two additional 
coal units, #3 and #4, of 550 MW(t) each, would be built at that 
site. Contracts for the basic equipment of the two units have al- 
ready been made. This report re-evaluates the need for the two 
units. More than 100 scenarios were examined using the computer 
program WASP. These covered different assumptions about de- 
mand forecast, fuel cost, construction cost, etc. The conclusions 
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were that units 3 and 4 should be constructed by 1996 and 1997- 
1998 respectively, and that negotiations with the iers should 
continue to insure that the equipment would be supplied in time for 
these dates. (EHN) Volume 1: 1 fig., 54 tabs., 14 refs. Volume 2: 
13 tabs., 2 refs. 


13649 (IE-MOEF-84/0004) Energy in Israel. Central Bureau 
of Statistics, Jerusalem (israel); Ministry of Energy and Infrastruc- 
ture, Jerusalem (Israel). 1984. 32p. (in English and Hebrew). 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

The report is written in both English and Hebrew in parallel. 

This publication presents data on the energy economy in Israel 
for the period January to December 1984. The data include infor- 
mation on imports, exports, production, supplies and consumption 
of energy. The energy balance provides a summary view of the 
flow of petroleum and its products as well as other forms of energy 
through the economy. The tables show both sources and uses of 
energy, including the transformation of materials from one type of 
energy source to another and the composition of energy in use. 
(authors) 17 tabs. 


13650 (IE-MOEI-87/0002) Forecasts of demand 
In Israel to the year 2000. Maoz, |. Ministry of Energy and Infra- 
structure, Jerusalem (Israel). Planning and Policy Div. Jan 1987. 
64p. (In Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

This report deals with forecasts of electricity demand to the year 
2000 and describes the manner of forecasting, the models that are 
used, and the assumptions that the models are based on. The 
mathematics of the models is given in detail. The report concludes 
that electricity demand will increase at a rate of 2.6-3.2 percent per 
year between 1984 and 2003. (EHN) 1 fig., 17 tabs., 29 refs. 


13651 (MOEI-PP—1-88) Cost of electricity cuts and losses 
due to disturbances in selected industrial factories. Gavish, |. 
(ed.). Ministry of Energy and Infrastructure; Jerusalem (Israel). 
Planning and Policy Div. Mar 1988. 22p. (in Hebrew). Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Ten Israeli industrial concerns completed questionnaires on their 
energy use, including information on their electricity needs and 
costs as a proportion of their total expenses and separately. The 
industries represented in the survey included: food and drink, 
chemical, petrochemical, paper and wood products and textiles. 
The information collected included: the costs and damages arising 
from various durations of electricity supply interruptions, the avail- 
able emergency supplies. (MR) 


13652 (MOEI-PP—16-87) Main trends in the energy econ- 
omy, 1980-1986. Yehiel, A.; Bargur, Y. Tahal Consulting Engineers 
Ltd., Tel Aviv (Israel). Center for Economic and Energy Related 
Analysis; Ministry of Energy and Infrastructure, Jerusalem (israel). 
Planning and Policy Div. Nov 1987. 117p. (in Hebrew). Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Graphs and tables are presented which summarize four aspects 
of the trends in the Israeli energy economy during the years 1980- 
1986: energy in the context of the national economy, national 
energy consumption, demand and price details of the petroleum 
economy, and demand and price details of the electricity economy. 
(MR) 35 tabs. 


13653 (OME-89-04909, pp. 7) Natural gas impact on en- 
ergy markets. Bjerkelund, T. (industrial Gas Users Association, 
Ottawa, ON (Canada)). Ontario Ministry of Energy, Toronto, ON 
(Canada). 1989. (CONF-8904301-: Ontario's energy choices con- 
ference, Toronto (Canada), 3-4 Apr 1989; MICROLOG—89-04909). 
In Ontario’s energy choices conference proceedings. Available 
from PC Ontario Ministry of Energy, Communications Services 
Group, 62 Wellesley St., West, Main Floor, Toronto, ON, CAN M7A 
2B7; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1iA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

This paper covers the current Canadian environment for oil and 
gas prices and characterizes it as uncertain, with a trend toward a 
level of about $10/bI US and a closing of the disparity between do- 
mestic and export pricing as Canadian pricing increasingly is set 
by the US marketplace. Current issues are identified as the 
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WGML/LDC contracts with Ontario, which should be approved in 
some form, since Alberta/Ontario relationships are currently very 
fragile and could not stand the strain of rejection; the question of 
system gas resales, which is felt to be discriminatory since they 
are only available to one supplier; and the problem of the weighted 
average cost of gas, which the Ontario Energy Board ordered the 
Ontario LDCs to use for their non-system gas but which had the 
unintended effect of generating an advantage for system gas. It is 
suggested that non-discriminatory access to pipeline space and 
control of that space will be more critical than the availability of gas 
over the next several years. The working of the current complaints 
procedure adopted by the National Energy Board in July/87 in con- 
junction with the export impact assessment and public interest 
determination procedure is also discussed. 1 fig. 


13654 (OME-89-04909, pp. 8) Electricity In the northeast: 
An overview presentation. Lee, H. Ontario Ministry of Energy, 
Toronto, ON (Canada). 1989. (CONF-8904301-—: Ontario's energy 
choices conference, Toronto (Canada), 3-4 Apr 1989; MICROLOG— 
89-04909). In Ontario's energy choices conference proceedings. 
Available from PC Ontario Ministry of Energy, Communications 
Services Group, 62 Wellesley St., West, Main Floor, Toronto, ON, 
CAN M7A 2B7; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

Future energy trends in the northeast United States, specifically 
New England are discussed. These trends are dependent on what 
happens to oil prices in an area which is still 50% more dependent 
on oil than the rest of the country. The region faces severe capac- 
ity constraints in the short-term (to 1991). Planners are actively 
pursuing the alternatives of energy conservation, electricity from in- 
dependent power producers, and Canadian imports. While New 
England will manage in some form, the results will be higher prices 
and greater competition for Canadian power and energy efficient 
technologies. The development of these strategies will depend on 
whether oil prices increase rapidly in the 90s and whether the 
northeast economy continues to grow. 


13655 The on imported energy and its impact 
on Turkey's foreign policy during the years 1973-1981. Liel, A. 
diss. 424p. Hebrew Univ., Jerusalem, Israel (Dec 1986). (in He- 
brew and English). Available from National & Univ. Library, 
Jerusalem, Israel. 

Disseratation in Hebrew with English summary. 

The economic and political developments in Turkey which re- 
sulted from the 1973-81 Energy Crisis are discussed in terms of 
Turkey’s economy and of its bilateral relations with its oil suppliers: 
Iraq, Libya, Iran and the USSR. Although Turkey's joining of the In- 
ternational Energy Agency (IEA) and the end of the oil shortage in 
1981 relieved the pressure on the economy, Turkey's Moslem trad- 
ing partners were able to cause Turkey to downgrade its relations 
with Israel. The changes in the oil market since 1981 have enabled 
Turkey to reverse some of the changes in its relations with Israel. 
Turkey's foreign policy is compared with those of Brazil, India and 
Japan, in terms of sensitivity to pressure from oil suppliers, and the 
level of vulnerability was found to depend on: the physical depen- 
dence on imported oil, financing ability, the level of credibility of the 
oil suppliers, and the level of oil stocks. Turkey, Japan and Brazil 
have high vuinerability levels, with corresponding effects on their 
Middie Eastern policies, while India has a low vulnerability level, 
and has been correspondingly free in its policies. (MR) 23 tabs., 2 
maps, 115 refs. 


2930 Policy, Legislation, and Regulation 


Refer also to citation(s) 12721, 13022, 13588, 13638, 13807, 
13811, 15037 


13656 (CANWEC-—CE-02835, pp. 19) Transport fuels from 
natural resources: New Zealand’s response to the energy 
crisis: Report 3.5.4. . Natusch, D.F.S. Canadian National Commit- 
tee, World Energy Conference, Ottawa, ON (Canada). 1989. 
(CONF-890901—: 14. world energy conference, Montreal (Canada), 
17-22 Sep 1989; CE-02835). In Energy for tomorrow. Division 3: 
Energy and the economy: Session 3.5: The economics of energy 
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decision making: Part 2. Available trom Canadian National Com- 
mittee World Energy Conference, Suite 305, 130 Albert Street, 
Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

The purpose of this paper is to describe the legislative and 
administrative actions taken by the New Zealand government in re- 
sponse to the energy crisis and to present a critical survey and 
evaluation of the present state-of-the-art technology and economics 
of producting and utilizing transport fuels from indigenous natural 
resources. A leading role in the development and implementation 
of New Zealand's transport fuels supply strategy was played by a 
specially created task force, the Liquid Fuels Trust Board (LFTB) in 
collaboration with several existing state agencies. It was charged 
with the responsibility of reducing national dependence on imported 
transport fuels. It identified those indigenous energy resources that 
can be used to produce transport fuels, and has carried out feasi- 
bility studies for the development of each. It is concluded that the 
preferred fuels that can be produced from these resources include 
conventional and synthetic gasoline and middle distillate, methanol, 
ethanol, compressed natural gas, liquefied petroleum gases, and 
esterified fats and oils. Detailed production costs of each of these 
fuels were established. As a result of the board's efforts, the per- 
centage of New Zealand’s transport fuel derived from domestic 
resources was increased from 8% in 1979 to 65% in 1986. 


13657 (CERI-89-05379, pp. 3-26) OPEC [Organization of 
Petroleum Exporting Countries}: What's next. Akacem, M. 
Canadian Energy Research Inst., Calgary, AB (Canada). 1986. 
(CONF-8609481—: International oil and gas markets conference, 
Calgary (Canada), 15-16 Sep 1986; MICROLOG-—89-05379). In 
Papers presented at the International Oil and Gas Markets Confer- 
ence. Available from PC Canadian Energy Research Institute, 
3512-33rd St. NW, Calgary, AB, CAN T2L 2A6; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC $100.00 CAN; MF $10 CAN. 

The purpose of this paper is to examine the current structure of 
OPEC and assess its future. It is predicted that OPEC in its current 
structure will cease to exist by the mid-1990s and that a new, more 
stable, and smaller organization will emerge. OPEC countries di- 
vide into two groups, the cash rich nations and the cash starved 
nations. The cash starved nations’ long-term economic interests lie 
in controlling production and increasing prices. However, short-term 
cash flow problems has prompted these nations to increase pro- 
duction. In a few years these poor countries will have exhausted 
their resources to the point where they will have to leave the orga- 
nization. The Gulf Organization of Petroleum Exporting Countries 
(GOPEC) will displace OPEC as the dominant force in world oil 
markets. GOPEC, because of common economic and cultural inter- 
ests, and because of geographic proximity will find cooperation 
easier. This will lead to reductions in output and rising oil prices. 6 
refs., 3 tabs. 


13658 (IE-MOEI-86/0003) National Energy Plan of Israel. 
Shahal, M.; Glueckstern, P. Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Oct 1986. 11p. (in Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Hebrew translation of the paper submitted at the 13th Interna- 
tional Conference for Energy, Cannes, France. 

Israel imports 97% of its energy. In 1985, the import cost 
amounted to 7% of the GNP. While this was an improvement over 
1980 when the import cost amounted to 11% of the GNP, it still 
was a major cause of the national deficit. The potential for energy 
conservation is estimated at 10% of the energy expenditure, hence, 
there are strong efforts to encourage conservation. Oil shale tech- 
nology, wind power, biomass, hydroelectric energy, and the 
generation of electricity by solar energy are expected to provide a 
larger share in the national energy in the future, increasing from 
2% in 1985 to 8-17% in the year 2000. (EHN) 5 tabs., 20 refs. 


13659 (IE-TAU-ICTAF—86/0100) Middle East regional coop- 
eration in the use of energy resources under peace. Kally, E.; 
Tal, A; Merhav, M. (ed.). Tel Aviv Univ. (Israel). Interdisciplinary 
Center for Technological Analysis and Forecasting; Tel Aviv Univ. 
(Israel). Armand Hammer Fund for Economic Cooperation in the 
Middle East. Nov 1986. 42p. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 





The energy economies of Egypt, Lebanon, Jordan and Israel are 
briefly discussed and compared. Israel's annual per capita energy 
consumption of several petroleum-ton-equivalents (PTE) and thou- 
sands of kWh contrasts with the less than 1 PTE and hundreds of 
kWh of her three neighbours. Possible fields of international coop- 
eration in energy distribution involving Israel and its Arab 
neighbors, in the event of peace between them, are discussed. To 
link the Israeli and Egyptian power grids would cost about $150 
million, which would be recovered by the mutual exchange of as lit- 
tle as 0.8% of the total power supply. Diversion of the Hasbani and 
Litani rivers into the Jordan river could provide cheap hydroelectric 
power for Israel, Jordan and Lebanon. The unused Saudi Arabian 
Tapline could be reactivated by the construction of an extension to 
Israeli terminals, in cooperation with Jordan. The construction of a 
pipeline to convey 2 million tons petroleum equivalent annually of 
Egyptian natural gas to Israel would be profitable to both countries. 
(MR) 4 tabs., 4 maps, 17 refs. 


13660 (MOEI-PP-5-88) National energy policy. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Sep 1988. 78p. (in 
Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

This report surveys the main targets of the national energy policy 
from an economic standpoint, and the means taken by the Govern- 
ment to achieve them. It does this by first relating the energy 
market to the national policy, then outlining a strategy for dealing 
with the individual components of the energy market. The targets 
are the minimization of energy costs and of economic risks, and 
the prevention of shortages in the long and short terms. To achieve 
this goal, it suggests a reduced involvement by the Government in 
the energy market, and the diversification of sources of energy. It 
also advises an increase in professional manpower in order to de- 
velop appropriate new technologies, and to improve the existing 
ones. (LB) 


13661 (OME-89-04909) Ontario’s energy choices confer- 
ence proceedings. Ontario Ministry of Energy, Toronto, ON 
(Canada). 1989. 358p. (CONF-8904301—: Ontario's energy choices 
conference, Toronto (Canada), 3-4 Apr 1989; MICROLOG-—89- 
04909). Available from PC Ontario Ministry of Energy, 
Communications Services Group, 62 Wellesley St., West, Main 
Floor, Toronto, ON, CAN M7A 2B7; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

This conference was held to identify choices in energy usage for 
the future in Ontario. A general overview of Ontario's energy fu- 
ture, and public attitude toward the various energy atternatives was 
given. Panel presentations covered the implications for Ontario in 
the new North American marketplace; energy and the environment; 
energy needs for the future; the impact of natural gas on energy 
markets; conservation and efficiency; alternative energy choices; 
and electricity options such as hydro power, demand management 
and nuclear power. The conference concluded with a summary and 
overview of the issues discussed. Separate abstracts are prepared 
for 25 papers. 


13662  (OME-89-04909, pp. 5) Electricity options. Frankiin, 
R.C. (Ontario Hydro, Toronto, ON (Canada)). Ontario Ministry of 
Energy, Toronto, ON (Canada). 1989. (CONF-8904301-—: Ontario's 
energy choices conference, Toronto (Canada), 3-4 Apr 1989; 
MICROLOG-—89-04909). In Ontario’s energy choices conference 
proceedings. Available from PC Ontario Ministry of Energy, Com- 
munications Services Group, 62 Wellesley St., West, Main Floor, 
Toronto, ON, CAN M7A 2B7; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This paper discusses, in a general framework, the options that 
Ontario Hydro has to generate sufficient power, particularly in the 
1990s. The environment, reliability, and low cost and the fixed vari- 
ables within which Hydro must operate are discussed. The utility 
has already launched its demand management project for the 
1990s and has embarked upon an ambitious non-utility generation 
program using an incentive system and favourable rate structure. A 
number of small hydroelectric generating projects will be devel- 
oped, along with the rehabilitation and upgrading of existing plants. 
These efforts will take Hydro to 2000 but not beyond. 
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13663 (OME-—89-04909, pp. 17) How Ontario’s energy 
choices have been affected by the National Board. Fre- 
dette, J.-G. (National Energy Board, Ottawa, ON (Canada)). 
Ontario Ministry of Energy, Toronto, ON (Canada). 1989. (CONF- 
8904301—: Ontario's energy choices conference, Toronto (Canada), 
3-4 Apr 1989; MICROLOG-—89-04909). In Ontario’s energy choices 
conference proceedings. Available from PC Ontario Ministry of En- 
ergy, Communications Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, CAN M7A 2B7; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

This paper points cut that the energy market place has changed 
considerably in the past few years and consumers and suppliers in 
all of Canada, and in Ontario specifically, have a wider array of 
choices in energy sources. For each of oil, natural gas and elec- 
tricity the paper examines what is new in the North American 
market place, the role played by the National Energy Board, and 
the implications for Ontario. The mandate and actions of the Na- 
tional Energy Board are described with examples. The Board has 
acted against the broader background of fundamental changes in 
national energy policy which have generally been approved by all 
the provinces including Ontario. The Board’s actions were to a 
large degree instrumental in achieving the new market orientation 
of Canadian energy producers in the context of federal government 
defined policy, particularly in pipeline and export-access. This has 
resulted in a widening of choices for energy consumers and a loos- 
ening of energy market regulation. 


13664 (TNO-HMT-89-105) Survey absorption heat pumps. 
Meijnen, A.J.; Gelderioos, P.J. Hoofdgroep Maatschappelijke Tech- 
nologie TNO, Apeldoorn (Netherlands). Jan 1989. 65p. (in Dutch). 
Order Number DE90738012. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

In order to formulate a policy for heat pump research in 
theNetherlands the developments with regard to heat pumps in the 
USA areconsidered. Results of visits to seven organisations in the 


UnitedStates, which are involved in developing sorption heat 
pumps for thebuilt environment, are presented. The organizations 
are the Instituteof Gas Technology, the Gas Research Institute, 
The Trane Company,Columbia Gas (System Service Corporation), 

Battelle ColumbusLaboratories, Oak Ridge National Laboratory (in- 


cluding PhilipsEngineering and Carrier Corporation), and the 
Georgia Institute offechnology and Thermax. In the conclusions 
general aspects for theAmerican developments, market and equip- 
ment specifications are dealtwith as well as the importance of the 
American market and developmentsfor heat pumps for the Nether- 
lands. The appendix is a Dutch publicationon heat pumps for 
buildings in the Netherlands. 1 tab., 47 refs., 2apps. 


2940 Fossil Fuels 


Refer also to citation(s) 12180, 12365, 12443, 12444, 12485, 
12526, 12539, 12561, 12573, 12578, 13579, 13600, 13640, 13657, 
13690 


13665 (IEE-SR-210) Actual situation and future tendency 
of relaxation of petroleum restrictions in Western Europe. Insti- 
tute of Energy Economics, Tokyo (Japan). 31 Jul 1989. 15ip. (in 
Japanese). Order Number DE90741991. Available from NTIS (US 
Sales Only), PC AO&/MF A01. 

An oversea investigation was made in 1988 to study the present 
situation of the relaxation trends of petroleum resrictions in the 
countries of Western Europe. Among petroleum markets of West 
European countries, in those of West Germany and UK both quan- 
tity and price have had no restrictions. And in France they were 
liberalized quite recently. On the other hand, in South European 
countries such as Italy, Spain and Greece the prices of petroleum 
products are controlled by the governments. EC is going to inte- 
grate petroleum markets by the end of 1992 so that petroleum 
products may flow beyond the borders freely. in France, relaxation 
of restrictions on the petroleum industry was carried out in 1985 
employing the petroleum business law of 1928 with elasticity and 
four years have passed since then. In Italy petroleum companies 
cannot decide the prices of major petroleum products freely. In 
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Spain, the petroleum market is going to be completely liberalized in 
1993 in accordance with the engagement with EC. Greece is at 


strife with EC on the adjustment of policies. 26 figs., 86 tabs. 


13666 (IE-MOEI-86/0102, pp. 24-31) The oll economy. Min- 
istry of Energy and Infrastructure, Jerusalem (israel). 1986. In 
Energy '86. Energy in Israel: data, activities, policies and pro- 
grams. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Israel's oil economy is organized around three major companies 
and is supervised by the Fuel Authority unit of the Ministry of En- 
ergy and Infrastructure. Israel’s external and internal transport 
systems for petroleum and petroleum products are centrally con- 
trolled by the companies and their governmental supervisors. The 
currently planned reform of the petroleum economy will greatly re- 
duce government involvement and will increase the competition 
among the companies. However, the government will still set 
ceiling prices and will maintain standards of product and environ- 
mental quality. (MR) 1 fig. 


13667 Challenges of the 1990s in producing transportation 
fuels. Ecklund, E.E. (Alternative Transportation Fuels Foundation, 
12907 Asbury Drive, Ft. Washington, MD (US)). pp. 2950 of Pro- 
ceedings of the 24th intersociety energy conversion engineering 
conference. Volume 5. IEEE Service Center, Piscataway, NJ 
(1989). (CONF-890815—: 24. intersociety energy conversion engi- 
neering conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899071. 

The author discusses how forces related to needs for improved 
air quality and increased energy security will require changes in 
automotive power plant design and in transportation fuel products 
over the next decade and beyond. Both situations must be cor- 
rected, requiring technical changes that presently exist and are not 
a barrier. However industry as a whole must choose whether to 
address such national needs voluntarily and with foresight, whether 
to wait on government to force issues, or whether to work in coop- 
eration with government. Spurred by government regulation, 
agreement between refiners and engine manufacturers will likely 
result in an improved Diesel fuel in 1993. This sets a precedent for 
creative approaches to further issues. Still, many questions remain 
as to how far it is necessary to advance if future industry/ 
government conflict is to be avoided. 


2950 Hydrogen and Synthetic Fuels 
Refer also to citation(s) 12990, 13628 


13668 (CANWEC-—CE-02838, pp. 12) WEC [World Energy 
Conference] committee on oxygenated transport liquid fuels: 
The total system summary report: Report 4.3.23. . Trindade, 
S.C. (United Nations Centre for Science and Technology for devel- 
opment, New York (USA)). Canadian National Committee, World 
Energy Conference, Ottawa, ON (Canada). 1989. (CONF-890901-: 
14. world energy conference, Montreal (Canada), 17-22 Sep 1989; 
CE-02838). In Energy for tomorrow. Division 4: Energy and tech- 
nology: Session 4.3a: Nuclear energy [and] session 4.3b: Energy 
systems and renewables. Available from Canadian National Com- 
mittee World Energy Conference, Suite 305, 130 Albert Street, 
Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

Oxygenated transport liquid fuels are mixtures of alcohols or 
ethers in hydrocarbon fuels. Oxygenates can also be used directly 
as fuels, can be made from non-petroleum feedstocks, and can be 
beneficial to the environment. They may also extend hydrocarbon 
fuels resources. Reports of the prospects of oxygenates as trans- 
port fuels were received from member committees of Brazil, 
Canada, China, India, West Germany, Finland, New Zealand, Thai- 
land, Sweden, USA and Zimbabwe. The Gas Research Institute, 
ARCO Chemical Europe and the United Nations Economic Com- 
mission for Europe reviewed the reports. Brazil, Canada-USA, 
China and India fitted into a cluster of countries that can take au- 
tonomous initiatives on oxygenates. Finland, Sweden and Thailand 
constitute a category of countries that must wait for international 
understandings to launch significant oxygenate programmes. New 
Zealand chose to make gasoline from methanol derived from natu- 
ral gas, whereas Zimbabwe implemented gasoline + 0.5% 
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benzene. The West German report was not analyzed for lack of 
time. Overall, it seems that methyl-tertiary butyl-ether (MTBE) will 
become a universal oxygenate for octane enhancement purposes, 
although its environmental impact requires further assessment. The 
future of methanol and ethanol as transport fuels remains an open 
question. A more complete version of this contribution is to be re- 
leased at the same comference. 15 refs. 


2960 Electric Power 


Refer also to citation(s) 13304, 13510, 13563, 13579, 13628, 
13641, 13651, 13653, 13690, 13806 


13669 (AD-A-212854/4/XAB) Monte Carlo (importance) 
sampling within a benders’ decomposition algorithm for sto- 
chastic linear programs. Technical report. infanger, G. Stanford 
Univ., CA (USA). Systems Optimization Lab. Sep 1989. 34p. 
(SOL—89-13). Available from NTIS, PC A03/MF A01. 

A method employing decomposition techniques and Monte Carlo 
sampling (importance sampling) to solve stochastic linear programs 
is described and applied to capacity-expansion planning problems 
of electric utilities. The author considers uncertain availability of 
generators and transmission lines and uncertain demand. Numeri- 
cal results are presented. 


13670 (BCH-89-05836) [British Columbia Hydro] Corporate 
business plan for the period 1989 to 1992. British Columbia Hy- 
dro, Vancouver, BC (Canada). 1989. 42p. (MICROLOG-89-05836). 
Available from PC B.C. Hydro, 970 Burrard St., Vancouver, BC, 
CAN V6Z 1Y3; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada KiA 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This summary of B.C. Hydro’s corporate business plan provides 
an overview of the company’s planned business direction in the 
coming years and how it plans to meet its commitments to the 
province, its customers and its employees. It starts with an assess- 
ment of B.C. Hydro’s current position and the forces that will likely 
shape the company’s direction in the future. Based on B.C. Hydro’s 
mission statement and objectives, a series of business strategies 
were formulated. Financial resources were allocated to these 
strategies and a 3-year financial plan was developed. A number of 
key performance indicators were identified to measure how well the 
company is doing in achieving its objectives. A glossary of terms is 
included, as well as maps showing major generation projects and 
transmission additions to 2000. 26 figs., 2 tabs. 


13671 (BCH/RP-89-03685) B.C. Hydro, Alberta intercon- 
nected System generation coordination study. British Columbia 
Hydro, Vancouver, BC (Canada). Resource Planning Corporate Af- 
fairs; Transalta Utilities Corp., Calgary, AB (Canada). 22 Mar 1989. 
23p. (MICROLOG-89-03685). Available from PC B.C. Hydro, 970 
Burrard St., Vancouver, BC, CAN V6Z 1Y3; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

The B.C. Hydro system and the Alberta Interconnected System 
(A.1.S.) differ significantly in their generation mix, with B.C. Hydro 
being predominantly hydro, while the A.I.S. generation system is 
predominantly coal-fired. This study identified the benefits from in- 
creased coordinated operations and construction of new facilities. 
This summary document presents the background to the study and 
the methodology; describes the current and committed system; 
gives resource options and forecasts; and describes the base 
case. The results of the study involved four generation coordination 
options, which were studied and compared to current generation 
coordination practices. For each option,, the resource additions for 
each system, benefits, capacity, and energy surplus are given. 20 
figs., 3 tabs. 


13672 (BCH-SP8906) [British Columbia Hydro] Electric 
system development plan for the 10-year period: 1 April 1989 
to 31 March 1999. British Columbia Hydro, Vancouver, BC 
(Canada). May 1989. 52p. (MICROLOG-89-05843). Available from 
PC B.C. Hydro, 970 Burrard St., Vancouver, BC, CAN V6Z 1Y3; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 





Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

This report describes B.C. Hydro’s 10-year capital plan for devel- 
oping and reinforcing the electric transmission system to deliver 
electricity to present and future customers within prescribed stan- 
dards of reliability and cost. The plan provides a summary of the 
proposed capital program for transmission, station, protection con- 
trol and communication systems. The diesel program for the 
non-integrated system is also provided. The integrated system 
probable demand is estimated to increase by 1760 MW or 23% 
over the next 10 years, leading to the need for upgraded and new 
transmission lines, the conversion of a generating unit to syn- 
chronous condenser operation, and the building of 2 230 kV 
transmission lines to the U.S. The proposed capital program for the 
10 years will amount to $5,447 billion, including allowances for in- 
flation, corporate overhead and interest during construction. 2 figs., 
18 tabs. 


13673 (CANWEC-CE-02827, pp. 15) Electricity’s role in 
shaping Southern Africa’s society of tomorrow: Report 1.1.6. . 
McRae, |.C.; Messerschmidt, L.J. Canadian National Committee, 
World Energy Conference, Ottawa, ON (Canada). 1989. (CONF- 
890901-—: 14. world energy conference, Montreal (Canada), 17-22 
Sep 1989; CE-02827). In Energy for tomorrow. Division 1: Energy 
and society: Session 1.1: Social implications of energy supply. 
Available from Canadian National Committee World Energy Confer- 
ence, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. 
Prices: $125.00 CAN. 

This paper discusses the benefits to Southern Africa’s economies 
of available electricity. The Republic of South Africa has a sophisti- 
cated first-world economy that is supported by an electricity 
industry that is one of largest in the world. The successful long- 
term development of the entire region will depend to a large extent 
on how well this first-world economy can assist in meeting the re- 
quirements of all its present and future customers who are still 
locked into a third-world economy. Electricity is not only a resource 
in itself, but it also enables other resources to be used effectively. 
As the standard of living of a popuiation is closely coupled to its 
access to, and use of resources, electricity plays a major role in 
raising the standard of living. This is evident, for instance, from 
global statistics that link electricity consumption to productivity. 4 
third-world economy can therefore be transformed into a first-world 
economy by fulfilling the needs of the third-world customers: the 
availability of electricity, appropriate technology, safety, and oppor- 
tunity for use at a realistic price. These objectives are especially 
feasible in the Southern African situation, where the first-world 
economy, with its potential for electricity production, is in close 
proximity to the third-world economy. The availability of electricity to 
meet the customer's needs would lead to building up momentum in 
work creation, entrepreneurship, urbanization, a general improve- 
ment in standards and technology, and international co-operation. 


13674 (CANWEC-CE-02835-1) Energy for tomorrow. Divi- 
sion 3: Energy and the economy: Session 3.4: The economics 
of energy desicion making: Part 1. Canadian National Commit- 
tee, World Energy Conference, Ottawa, ON (Canada). 1989. vp. 
(CONF-890901-: 14. world energy conference, Montreal (Canada), 
17-22 Sep 1989; CE-—02835). Available from Canadian National 
Committee World Energy Conference, Suite 305, 130 Albert Street, 
Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

The main focus of this session is on the economics of decision 
making in the electrical power sector. Major topics covered include 
the following: challenges involved in maintaining highly reliable 
interconnected power systems in a competitive environment; co- 
generation of electric power; modelling of economic risks; planning 
for the development of more flexible and responsive systems; and 
the economic impact of accidents, especially nuclear accidents. 
Separate abstracts have been prepared for 14 papers. 


13675 (EPRI-EL-6627) Long-term dynamics simulation: 
Modeling requirements: Final report. Morched, A.S. (Ontario Hy- 
dro, Toronto, ON (Canada)); Kar, P.K.; Rogers, G.J.; Morison, G.K. 
Electric Power Research Inst., Palo Alto, CA (USA); Ontario Hydro, 
Toronto, ON (Canada). c Dec 1989. 124p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 
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This report details the required performance and modelling capa- 
bilities of a computer program intended for the study of the long 
term dynamics of power systems. Following a general introduction 
which outlines the need for long term dynamic studies, the model- 
ling requirements for the conduct of such studies is discussed in 
detail. Particular emphasis is placed on models for system ele- 
ments not normaliy modelled in power system stability programs, 
which will have a significant impact in the long term time frame of 
minutes to hours following the initiating disturbance. The report 
concludes with a discussion of the special computational and pro- 
gramming requirements for a long term stability program. 43 refs., 
36 figs. 


13676 (HQ-89-05789) Hydro-Quebec annual report, 1988. 
Hydro-Quebec, Montreal, PQ (Canada). 1988. 68p. (MICROLOG— 
89-05789). Available from PC Hydro-Quebec, Centre de diffusion, 
75, boul. Dorchester ouest, 14e etage, Montreal, PQ, CAN H2Z 
1A4; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC N/C; 
MF $10 CAN. 

This annual report for the Quebec electric utility presents an 
overview of the year’s activities and its financial status, including 
export sales of electricity to New Brunswick, Ontario, New York 
State, and the New England states. Research programs and 
demonstration projects are described, as well as the utility's activi- 
ties in Africa and Asia. Environmental and economic considerations 
for the province are presented. Financial data includes total sales, 
sales by sector, export sales, and rate changes. A financial state- 
ment is included. 10 figs., 4 tabs. 


13677 (IEC-R-445) A computer program to simulate a 
multi-stage load shedding system. Heres, A.; Nativ, M. Israel 
Electric Corp. Ltd., Haifa (israel). Research and Development Div. 
Oct 1985. 33p. (In Hebrew and English). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Update of IEC-R-400 of Oct 1984. 

A computer program was written to simulate changes in load fre- 
quency resulting from a mismatch between generation and load 
requirement. A mismatch may happen following a local power sta- 
tion shutdown, or a change in the load. The simulation includes a 
load shedding system which is activated with frequency reduction 
and/or with the rate of frequency reduction. The program is written 
in CSMP and solves the differential equations of the system. Under 
the assumption that all the generators in the country have the 
same frequency, the model treats them as a single turbo- 
generator. This is done by taking a weighted average of the 
different time constants, so that each power station is represented 
by its power output. The model includes a frequency control cir- 
cuitry which receives as a signal a bias reduction that represents a 
sudden loss of power in the system. The simulation continues (and 
load shedding is activated in stages) until the bias returns to its 
nominal value. The model has a built-in option that represents Is- 
rael’s power generation system. Output consists of the system 
constants, and tables and graphs of the different parameters as 
functions of time. It is also possible to obtain the fraction of shed 
load, and the number of stages of load shedding as functions of 
peak load, and the maximum and minimum frequency deviation 
(from 50 Hz) and the frequency deviation at the end of the simula- 
tion as functions of peak load. (EHN) 3 figs. 10 tabs. 


13678 (IE-IEC—84/0001) [Israel Electric Corporation, Ltd] 
61th annual report, 1983-1984. Israel Electric Corp. Ltd., Haifa 
(Israel). 1984. 45p. Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

The annual report of the Israel Electric Corporation for the fiscal 
year 1983-1984 includes some selected data on power generation, 
transmission, and consumption in Israel, a balance sheet and fi- 
nancial data presented to the stockholders, and a survey of the 
year’s activities by the chairman of the board. The year 1983-1984 
was the year in which the construction of the Maor David Power 
Station was completed, and the construction of Power Station 
South began at a site south of Ashkelon. The new station will com- 
prise two coal units of 550 MW each. (EHN) 26 tabs. 


13679 (IE-IEC—85/0001) [Israel Electric Corporation, Ltd] 
Financial report of 31 March 1985. Israel Electric Corp. Ltd., 
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Haifa (Israel). 1985. 39p. (In Hebrew). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

The financial report of the Israel Electric Corporation for March 
31, 1985 includes some selected data on power generation and 
consumption in Israel, and a balance sheet and financial data pre- 
sented to the stockholders. The data presented include: network 
capacity, specific coal and oil consumption, electricity demand and 
numbers of consumers in the various sectors of the economy and 
prices of electricity supply to various categories of consumers. 
(EHN) 30 tabs. 


13680 (IE-IEC—86/0001) [Israel Electric Corporation, Ltd] 
63rd annual report, 1985-1986. Israel Electric Corp. Ltd., Haifa 
(israel). 1986. 45p. (In Hebrew). Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

The annual report of Israel Electric Corporation Ltd for the fiscal 
year 1985-1986 includes some selected data on power generation 
and consumption in Israel (including a breakdown to consumers’ 
categories), a balance sheet and financial data to the stockholders, 
and a survey of the year's activities by the chairman of the board. 
During 1985-1986 the Ruthenberg power station, located south of 
Ashgelon was under construction. The first Ruthenberg unit was 
scheduled for operation in 1989 and the second in 1990. On the 
Yodtat Ridge in the Galilee an experimental wind turbine of 200 kW 
was installed and connected to the grid. The experience gained 
from it will assist in the planning and erection of wind-turbine farms 
in other locations. Electricity generation in Israel in 1985-1986 was 
15,023 million kWh, an increase of 3.3% over the previous year. 
(EHN) 32 tabs. 


13681 (IE-IEC—-86/0002) [Israel Electric Corporation, Ltd] 
63rd annual report, 1985-1986. Israel Electric Corp. Ltd., Haifa 
(Israel). 1986. 45p. Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

The annual report of Israel Electric Corporation Ltd for the fiscal 
year 1985-1986 includes some selected data on power generation 
and consumption in Israel (including a breakdown to consumers’ 
categories), a balance sheet and financial data to the stockholders, 
and a survey of the year’s activities by the chairman of the board. 
During 1985-1986 the Ruthenberg power station, located south of 
Ashgelon was under construction. The first Ruthenberg unit is 
scheduled for operation in 1989 and the second in 1990. On the 
Yodfat Ridge in the Galilee an experimental wind turbine of 200 kW 
was installed and connected to the grid. The experience gained 
from it will assist in the planning and erection of wind-turbine farms 
in other locations. Electricity generation in Israel in 1985-1986 was 
15,023 million kWh, an increase of 3.3% over the previous year. 
(EHN) 32 tabs. 


13682 (IE-IEC—86/0003) [Israel Electric Corporation, Ltd] 
Statistical report, 1985-1986. Israel Electric Corp. Ltd., Haifa (Is- 
rael). 1986. 58p. (In Hebrew). Available from COST! P.O.B 20125, 
TEL-AVIV 61201. 

The statistical report of the Israel Electric Corporation for the 
fiscal year 1985-1986 contains data on the company’s power capa- 
bility, fuel consumption, monthly power generation, peak power 
generation, power transmission and distribution, the cost of fuels, 
the price of electricity and returns from the sale of electricity. Also 
included is the country’s power consumption, broken down accord- 
ing to consumer categories and regions. (EHN) 1 fig., 61 tabs., 1 
map 


13683 (IE-IEC-87/0001) [Israel Electric Corporation, Ltd] 
Statistical report, 1986-1987. Israel Electric Corp. Ltd., Haifa (is- 
rael). 1987. 59p. (in Hebrew). Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

The statistical report of the Israel Electric Corporation for the 
fiscal year 1986-1987 contains data on the company’s power capa- 
bility, fuel consumption, monthly power generation, peak power 
generation, power transmission and distribution, the cost of fuels, 
the price of electricity and returns from the sale of electricity. Also 
included is the country’s power consumption, broken down accord- 
ing to consumer categories and regions. (EHN) 1 fig., 54 tabs., 1 
map 
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13684 (IE-TAU-IBR-87/0100) TSEM - planning model for in- 
vestment in the energy economy. Version 1.0. User's guide. 
Levine, N.; Zahavi, Y. Tel Aviv Univ. (israel). Inst. of Business Re- 
search. Aug 1987. 77p. (in Hebrew and English). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Order witn full bibliographic information. Bound with report no. 
lIBP-PP—17-87, "CAPEX - electric power systems investment plan- 
ning model. User's guide. 5th edition”. 

The TSEM (Time-Step Equilibrium Model) software package is 
designed for planning development of the electricity supply network 
under conditions of balance between supply and demand. The ver- 
sion described is not final, particularly concerning the possibility of 
considering the demand according to sectors, and including 
pumped storage systems. Use of the several parts of the software 
package is described, and currently used data and calculated 
energy balance and demand figures for years up to 2000 are pre- 
sented in graphs and tables. (MR) 29 tabs. 


13685 (MISA-89-05360) The development document for 
the draft effluent monitioring regulation for the electric power 

tion sector. Municipal Industrial Strategy for Abatement 
(MISA) Priority Pollutants Task Force (Canada). Aug 1989. 377p. 
(MICROLOG—83-05360). Available from PC Ontario Ministry of the 
Environment, Public Information Office, 135 St. Clair Ave. West, 
Toronto, ON, CAN M4V 1P5; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The Municipal-industrial Strategy for Abatement (MISA) program 
is aimed at reducing, and ultimately eliminating, the discharges of 
toxic contaminants to Ontario's waterways. The purpose of this 
document is to provide background information on the development 
of the MISA Draft Effluent Monitoring Regulation for the electric 
power generation sector (which is to be used in conjunction with 
the General Effluent Monitoring Regulation). It contains an 
overview of the electric power generation sector, the technical ra- 
tionale document for the electric power generation sector which 
describes the derivation of the monitoring parameters and the mon- 
itoring frequencies specified in the Effluent Monitoring Regulation, 
the Draft Effluent Monitoring Regulation for the electric generation 
sector, explanatory notes which explain the legal terms used in the 
Regulation, the MISA Advisory Committee's report to the Minister 
of the Environment on the Draft Effluent Monitoring Regulation for 
the electric power generation sector, and the Ministry of the Envi- 
ronment's response to the MISA advisory committee report. The 
purpose of the Regulation in question is to establish a data base 
on effluent quality in the electric power generation sector that will 
be used, along with other pertinent information, to develop effluent 
limits for that sector and to quantify the mass loadings of moni- 
tored contaminants being discharged into surface watercourses. 16 
rets., 6 figs., 26 tabs. 


13686 (MOEI-PP-17-87) CAPEX - electric power systems 
investment planning model. User's guide. 5th edition. Levine, 
N.; Zahavi, Y. Tel Aviv Univ. (Israel). Inst. of Business Research. 
Mar 1988. 86p. (In Hebrew and English). (MOEI-05-09-APP-A). 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with full bibliographic information. Bound with report no. 
1E-IIBR-87/0100, "TSEM - planning model for investment in the en- 
ergy economy, version 1.0. User's guide”. 

CAPEX (CAPacity EXpansion) is a set of software for G or XT 
versions of IBM-PC computers which enables planning of electricity 
supply system expansions to be planned to meet all known de- 
mand variations. This 5th edition of the user's guide includes 
several improvements over the 4th version, of Jan 1988, including 
pumped storage systems and hydroelectric stations. Six sections 
and 8 appendixes describe the detailed operation of the CAPEX 
software, including its interfacing with other mathematical models, 
i.e., MPC-1, TSEM, and TAUEM. (MR) 27 tabs. 


13687 (OME-89-04909, pp. 8) The non-utility generation 
option. Passmore, D.J. (Passmore Associates International, Ot- 
tawa, ON (Canada)). Ontario Ministry of Energy, Toronto, ON 
(Canada). 1989. (CONF-8904301—: Ontario's energy choices con- 
ference, Toronto (Canada), 3-4 Apr 1989; MICROLOG-—89-04909). 
In Ontario’s energy choices conference proceedings. Available 
from PC Ontario Ministry of Energy, Communications Services 





Group, 62 Wellesley St., West, Main Floor, Toronto, ON, CAN M7A 
2B7; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada KiA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

A discussion is provided of the reasons why private power pro- 
jects are not proceeding in Ontario at a pace which the industry 
feels is achievable. The major constraints are not resource, technol- 
ogy, financial, or bureaucratic in nature, rather it relates to possible 
conflict of interest in the role of Ontario Hydro in the evaluation 
process. It is suggested that Ontario Hydro is biased in its analysis 
of the cost effectiveness of proposed private power projects be- 
cause it wishes to promote its own projects especially its nuclear 
power projects. A suggestion for a policy for the Ontario Ministry of 
Energy on non-utility generation is put forward, including the place 
of Ontario Hydro in examining financial details of proposals, and 
the need for the Ontario Energy Board to change its position. 


13688 (SECV-GO-89-158) SECV Research and Develop- 
ment Department. Research program 1989. State Electricity 
Commission of Victoria, Melbourne (Australia). Research and 
Development Dept. 1989. vp. Available from State Electricity Com- 
mission of Victoria, Research and Development Department, 
Melbourne, Vic. (Australia). 

This document summarises the current research program at the 
Herman Research Laboratory. The objectives, scope and progress 
of each research project, current at January 1 1989 are presented. 
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Refer also to citation(s) 12527, 12528, 13677, 13679, 13680, 
13681, 13682, 13838, 13971 


13689 (lEC-TR-88) Characterization of residential electric 
load. Load measurements at the Haifa transformer stations, 
1982-1983. Feldman, A.; Yaniv, A.; Roytenberg, A. Israel Electric 
Corp. Ltd., Haifa (israel). May 1984. 75p. (In Hebrew). Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

The purpose of this work was to determine the factors that char- 
acterize residential electric consumption. The work investigated 
residential consumption according to peak loads, peak timing, sea- 
sonal variations, total energy consumption, and residential power 
coefficients. This report is based on measurements conducted in 
1982-1983. (EHN) 


13690 (IEC-TR-137) Grouping coefficients for residential 
electric consumption among high-consumption customers. 
Zisman, Z.; Yaniv, A.; Roytenberg, A. Israel Electric Corp. Ltd., 
Haifa (israel). Nov 1987. 16p. (In Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

The grouping coefficient for a group of consumers is defined as 
the peak power consumption of the whole group divided by the 
peak consumption of each individual in the group. This report is a 
first attempt to determine a residential grouping coefficient. It was 
based on measurements of 119 homes of high consumption cus- 
tomers in Israel during the winter of 1986-1987. The grouping 
coefficient that was obtained would be used in calculations for low 
voltage lines, distribution transformers, etc. (EHN) 2 tabs. 


13691 (IE-MOEI-86/0102, pp. 12-20) Trends in Israel's 
energy economy: facts and figures. Ministry of Energy and In- 
frastructure, Jerusalem (israel). 1986. In Energy ‘86. Energy in 
Israel: data, activities, policies and programs. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Tables and graphs are presented which illustrate various trends in 
Israel’s energy consumption, fuel purchases and consumer prices 
during 1972-1985. Among the data presented are: per capita en- 
ergy requirements, national energy requirements, costs of imported 
fuels, imports of petroleum fuels and coal, industrial use of the var- 
ious fuels, international comparisons of fuel prices. (MR) 4 tabs. 


13692 


(JMF-8901) Report on the investigation and study 
on the energy conservation of combustion equipment in the 
fiscal 1988. Japan Machinery Federation, Tokyo (Japan); Japan 
Gas Appliance Inspection Association, Tokyo (Japan). Mar 1989. 
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75p. (In Japanese). Order Number DE90710726. Available from 
NTIS (US Sales Only), PC A04/MF A01. 

Relation between the types and adhesion degrees of dust ad- 
hered to water boilers, and the boilers’ combustibility and heat 
efficiency has been investigated and studied. Adhered amount of 
dust was very little, except for two boilers installed directly on hot 
plates. There was much dust on casings (interior and exterior) and 
heat exchange parts, and there was hardly any dust on burner 
parts and mechanism parts. Boilers with much dust had the ten- 
dency of high oxygen concentration due to the actuation of the 
incomplete combustion preventing facility, and the original faculty 
of the preventing facility operated satisfactorily. The consumption 
amount of gas before and after the cleaning of the water boilers 
was the same, and the heat efficiency was higher by 2% before 
the cleaning but there was no correlation of any significance. Dust 
adhered was mainly corrosion products and oil. Dust on the heat 
exchange parts was lead corrosion products like Pb(NO3)2, 
PbSO,, and Pb2O(SO,). It was not possible to simulate and ren- 
der the dust adhesion situation that resembles the actual situation, 
but it was found that the approximate situation could be brought 
about by the blocking experiment of the heat exchanger. 2 refs., 31 
figs., 21 tabs. 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 13063, 13168, 13169, 13205, 13628, 
13686, 14589, 15337, 15338 


13693 (CANWEC-—CE-02838, pp. 16) Renewable energy 
technologies: Indian experience: Report 4.3.21. . Dayal, M. 
(Ministry of Energy, New Delhi (India)); Sootha, G.D. Canadian Na- 
tional Committee, World Energy Conference, Ottawa, ON 
(Canada). 1989. (CONF-890901-: 14. world energy conference, 
Montreal (Canada), 17-22 Sep 1989; CE-02838). In Energy for to- 
morrow. Division 4: Energy and technology: Session 4.3a: Nuclear 
energy [and] session 4.3b: Energy systems and renewables. 
Available from Canadian National Committee World Energy Confer- 
ence, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. 
Prices: $125.00 CAN. 

After the oil crisis of early 1973, almost all the nations of the 
world initiated activities to develop and utilize various new and re- 
newable energy-based technologies. However, after some time, the 
prices of oil declined, as a result of which, in most countries the in- 
terest in the utilization of this technology declined. India has shown 
continued interest in new and renewable sources of energy to 
meet the energy requirements of the country. The experience 
gained during the last 15 years is discussed. A large number of 
renewable-energy-based technologies such as low-grade solar ther- 
mal systems, bio-gas generating systems, improved wood burning 
stoves, wind-based technologies and photo-voltaic solar cells, have 
been developed and are being utilized in different sectors of society 
. Apart from providing energy, these new technologies are helping 
in the conservation of commercial sources of energy, improving the 
health and sanitation conditions, education, the transport system, 
etc. The bio-gas plants and improved wood burning stoves alone 
are saving wood and other fossil fuels used for cooking applica- 
tions valued at rupees 2,614 M/y and generating fertilizer worth 
rupees 1,407 My. The low-grade solar thermal systems installed 
during the last 4 years are generating over 200 million kWh of ther- 
mal energy. The 6 MW capacity wind generating systems have 
already fed over 14 million kWh of electricity to the state electricity 
grids. It is expected that, by the end of the current century, over 
20% of the energy requirements would be met through new and 
renewable energy-based technologies in India. 9 refs. 


13694 (GB-224) Prospects for renewable in the 
Norweb area. UKAEA Harwell Lab. (UK). Energy Technology Div.; 
Norweb (Northwestern Electricity Board), Manchester (UK). 1989. 
292p. Order Number DE90743815. Available from NTIS (US Sales 
Only), PC A13/MF A01. 

With privatisation in mind Norweb became interested in the pos- 
sibilities for utilising renewable energy technologies and towards 
the end of 1988 approached the Department of Energy with a pro- 
posal for a joint study to assess the potential within the Norweb 
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distribution system for electricity generation from renewable 
sources of energy. Twelve renewable options have been consid- 
ered and all the technologies have been assessed on a common 
economic base. It is concluded that the integration of renewable 
energy generating plant into the Norweb distribution system would 
present no major technical problems. Indeed, a number of system 
benefits could accrue from the use of embedded renewable energy 
installations. However, as with conventional forms of electricity 
generation, the deployment of renewable technologies can have 
environmental disadvantages - particularly in rural areas. (author). 


13695 (GB-225) Prospects for renewable energy in the 
Norweb area: Overview report. UKAEA Harwell Lab. (UK). En- 
ergy Technology Div.; Norweb (Northwestern Electricity Board), 
Manchester (UK). 1989. 27p. Order Number DE90743816. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

With privatisation in mind Norweb became interested in the pos- 
sibilities for utilising renewable energy technologies and towards 
the end of 1988 approached the Department of Energy with a pro- 
posal for a joint study to assess the potential within the Norweb 
distribution system for electricity generation from renewable 
sources of energy. Twelve renewable options have been consid- 
ered and all the technologies have been assessed on a common 
economic base. It is concluded that the integration of renewable 
energy generating pliant into the Norweb distribution system would 
present no major technical problems. Indeed, a number of system 
benefits could accrue from the use of embedded renewable energy 
installations. However, as with conventional forms of electricity 
generation, the deployment of renewable technologies can have 
environmental disadvantages - particularly in rural areas. (author). 


13696 (IE-MOEI-86/0102, pp. 63-66) Electricity trom indige- 
nous sources. Ministry of Energy and Infrastructure, Jerusalem 
(israel). 1986. In Energy 86. Energy in Israel: data, activities, poli- 
cies and programs. Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information. 

Israel's indigenous potential energy resources comprise solar, oil 
shale, wind, hydroelectric and wastes. The Ministry of Energy and 
Infrastructure has formulated a 30-year plan for developing these 
resources. Based on existing technologies, wind power could pro- 
vide 2-3 billion kWh/y, at a cost of 5 cents/kWh. Solar energy is 
currently mainly used for water heating. It is probably potentially 
possible to generate 200-400 MW of solar energy at each of 10-20 
sites, each 2-4 km? in area. Oil shale reserves are estimated at 
over 10 billion tons, with a production potential, over 50-100 years, 
of 3-6 million tons/y of oil and 1,000-2,000 MWh/y of electricity. Hy- 
droelectric power could supply up to 250 million kWh/y, with a 
peak output of 100 MW. Biomass from domestic and industrial 
wastes could fuel the generation of 1 billion kWh/y, at a capacity of 
200 MW, while agricultural wastes, mainly cotton straw, could be 
comparable. Other possible resources are the estimated 500 mil- 
lion tons of peat in the Huleh Valley and, perhaps marine thermal 
gradients. Domestic sources are expected to provide about 9% of 
israel’s electricity by the year 2000, and 14% by 2015. (MR) 2 
tabs. 
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13697 (DOE/ET/10815-138) Three-dimensional predictions 
of reactive turbulent recirculating flow of a cylindrical MHD 
[Magnetohydrodynamic] type combustor. Lee, J.J.; Lineberry, 
J.T. Tennessee Univ., Tullahoma, TN (USA). Space Inst. [1989]. 
7p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC02- 
79ET10815. (CONF-900153-1: 28. AIAA aerospace sciences 
meeting, Reno, NV (USA), 8-11 Jan 1990). Order Number 
DE90005470. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

A computational procedure is employed to predict the axisym- 
metric reactive turbulent recirculating flow-field within a cylindrical 
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MHD combustor. The procedure used in the analysis is an 
extended version of the 3-D Combustor Performance Program de- 
veloped at the Garrett Turbine Engine Company. The separated 
flow created by four liquid fuel nozzles and 148 oxidizer holes 
passing through an injector plate is examined. Numerical results for 
flow, heat/mass transfer and combustion are presented to describe 
these complex three-dimensional interactions. The detailed analy- 
sis achieved by the numerical model is useful for evaluating 
combustor performance and in the interpretation of laboratory test 
data. 8 refs., 7 figs. 


13698 (DOE/PC/79671-T2) MHD [magnetohydrodynamics] 
seed recovery and tion based on the formate pro- 
cess: Phase 1, Final report. Sheth, A.; Holt, J.; Rasnake, D.; 
Crawford, L.; Solomon, R.; Wilson, G.; Herrigel, H. Tennessee 
Univ., Tullahoma, TN (USA). Space Inst. Oct 1988. 308p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79671. Order Number DE90004176. Available from NTIS, PC 
A14/MF A01 - OSTI; GPO Dep. 

The key processing steps of the Formate Process for seed re- 
covery at the bench scale level in the Phase | effort is described. 
In addition, an evaluation of the drying step of the formate contain- 
ing solution was carried out at two different vendor sites. One of 
the objectives of the Phase | effort was to evaluate and determine 
the formate reactor configuration, reaction rate, conversion, opti- 
mum operating conditions, etc. that will be necessary to design a 
POC-scale reactor. In addition, this final project report provides the 
details of the bench scale work, a discussion of results, the plant 
designs for Proof-of-Concept (POC) scale and 300 MWt scale seed 
reprocessing plants, the effect of impurities and process eco- 
nomics. 47 refs., 36 figs., 52 tabs. 


13699 (DOE/PC/79676-T1) Lightweight transtormer demon- 
stration: Semiannual status report, October 1, 1988—March 31, 
1989. Avco-Everett Research Lab., Everett, MA (USA). [1989]. 
14p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79676. Order Number DE90001470. Available from NTIS, PC 
AO3/MF A01 - OSTI; GPO Dep. 

The objective of this program is to support highly focused, 
innovative, fundamentaVapplied research approaches that will com- 
plement the “Feasibility Assessment program for Space Based, 
Multimegawatt, MHD Power Systems.” The program consists of a 
series of related tasks described as follows: (1) Analysis and opti- 
mization of the proposed cryogenically cooled air core transformer. 
The nominal input power into the transformer shall be 400 kW 
switched at 1 kHz. Following optimization of the proposed concep- 
tual design, the contractor shall perform an engineering design of 
the transformers in sufficient detail to permit outside vendor fabri- 
cation. The design will be suitable for subsequent scale up to 
multimegawatt power level for space based applications; (2) Trans- 
former procurement and assembly; (3) Performance of low power 
(up to hundreds of volt-amperes), room temperature and cryogenic 
testing. The measurements shall include the impedance, self induc- 
tance, parasitic inductance and capacitance of each coil and their 
mutual inductance. These measurements shall be performed at 
room, liquid nitrogen, and liquid hydrogen temperature; and (4) 
Performance of full power transformer testing under cryogenic (liq- 
uid hydrogen) conditions utilizing the existing Aveo Mk VI MHD 
facility equipment which includes the Mk VI current control circuits, 
magnet power supply and channel load. The nominal input power 
level shall be 400 kW, 1 kHz square wave. The electrical measure- 
ments performed in Task 3 shall be repeated in this task. 


13700 (DOE/PC/88652-T1) Development and application of 
diagnostic instrumentation for measurements of electron den- 
sity and conductivity: Semi-annual technical progress report 
for the period August 1988-March 1989. Bauman, L.E. 
Mississippi State Univ., Mississippi State, MS (USA). Diagnostic In- 
strumentation and Analysis Lab. Aug 1989. 9p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC22-88PC88652. Order Num- 
ber DE90004076. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The purpose of this contract is to assemble and demonstrate in 
the laboratory a Faraday rotation system for measurement of elec- 
tron density and conductivity. The intent is to produce a system 
suitable for diagnostic support of the development of pulsed, 
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space-based magnetohydrodynamic (MHD) power systems. The 
work during the period August 3, 1988 to March 31, 1989, 
concerned Contract Task 1.A. (analysis and characterization of lab- 
oratory MHD flow properties for the choice of the laser wavelength) 
which was completed November 30, 1988; Contract Task 1.B. (de- 
sign and construction of optical components) which was completed 
February 28, 1989; and Contract Task 1.C. (system assembly) 
which is underway. 


13701 (UCRL-100619) Results of the AFWLU/LLNL SSVCO 
[Side Shooting Virtual Cathode Oscillator] experiments. 
Poulsen, P.; Morrison, J.J.; Greenwood, D.W. Lawrence Livermore 
National Lab., CA (USA). Jun 1989. 5p. Sponsored by U.S. 
Department of Defense. DOE Contract W-7405-ENG-48. (CONF- 
890665-53: 7. Institute of Electrical and Electronics Engineers 
pulsed power conference, Monterey, CA (USA), 12-14 Jun 1989). 
Order Number DE90005548. Available from NTIS, PC AO2/MF A01 
- OSTI; GPO Dep. 

In cooperation with AFWL, we have conducted series of tests of 
the SSVCO powered by the TEMPO Bieumlein. A matrix of anode- 
anode gaps and of anode-cathode gaps were tested. For three of 
the AA gaps, the performance would peak as the AK gap was var- 
ied. The RF power was measured with a single cluster antenna 
located in an anechoic chamber. The peak power achieved was in 
excess of 1 gW and the peak instantaneous efficiencies ranged 
from 5 to 20% for the optimum geometries. We have found that 
optimum efficiency conditions correspond to beam frequency 
equals beam frequency equals measured frequency and wave- 
length equals beam diameter. 3 figs. 


3003 Thermoelectric Generators 
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3004 Thermionic Converters 


13702 (AD-A-212857/7/XAB) True asymptotic plasme- 
sheath matching with an asymptotically correct collisional 
presheath. Final report, 1 September 1985-31 October 1988. 
Main, G.L. Georgia Inst. of Tech., Atlanta, GA (USA). School of 
Mechanical Engineering. 30 Jun 1989. 134p. Available from NTIS, 
PC A07/MF A01. 

The work on plasma presheaths, which form a transition region 
between the collisionless electrode sheaths and the plasma, is di- 
rected toward the problems of the Thermionic Energy Converter 
(TEC). A schematic of a TEC is shown in a reactor core for space 
power applications. Cesium is put into the gap between the emitter 
and collector for two purposes: First, to ionize and neutralize the 
space charge so that a useful electron current density can pass 
(10 - 100 amps/square cm), and second to reduce the electrode 
work functions by adsorption of cesium. Of the plasma physics of 
the cesium filled gap of the TEC, the plasma-electrode interactions 
are the most significant part because these regions form boundary 
conditions which control the plasma density and temperatures of 
the entire gap. Thus the research under this grant has been di- 
rected toward the study of collisional presheaths which form the 
layer adjacent to an electrode on the order of one ion mean free 
path thick. However, the research pursued under this grant is not 
limited in applicability to TECs but is on interest to plasma-surface 
interactions in general. Other applications include electric propul- 
sion where electrode erosion is a problem and not fully understood 
and more generally any plasma-surface interaction. This report 
included the asymptotic presheath theory developed, and is pre- 
ceded by the basic theory of the Thermionic Energy Converter 
(TEC) and is followed by the application of the theory to a time de- 
pendent model of the TEC in the program called TEC. As shown in 
the TEC results, the agreement with experiment is good except in 
the low current regime of the TEC where an unexplained disagree- 
ment remains. This is still a puzzle. 


3005 Fuel Cells 
Refer also to citation(s) 12270, 12342, 13576 


13703 (DOE/MC/23264—2756) Determination of optimum 
electrolyte composition for molten carbonate fuel cells: Final 
report. Yuh, C.Y.; Pigeaud, A. Energy Research Corp., Danbury, 
CT (USA). Jun 1989. 111p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC21-86MC23264. Order Number DE90000410. 
Available from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

The Molten Carbonate Fuel Cell (MCFC) is a promising option for 
highly efficient generation of electricity. The overall objective of this 
study was to optimize the composition of the presently used alkali 
carbonate electrolyte by modifying important fuel cell performance 
and endurance-related properties. A short list of carbonate melt 
characteristics affected by changes in alkali composition includes: 
ionic conductivity, vapor pressure and melting range, gas and elec- 
trode solubilities, materials corrosion and matrix stability effects, as 
well as surface tension, diffusion and electrokinetic effects. The 
study focused primarily on out-of-cell corrosion, solubility and sta- 
bility of components, and electrode kinetic and wetting effects of 
the various candidate electrolyte itions selected for screen- 
ing. Finally, bench-scale (300 cm) fuel cell tests were operated, 
lasting from 1000 hours up to 5000 hours to confirm the general 
conclusions reached from the literature data and out-of-cell experi- 
ments. Overall, the major accomplishment of this study has been 
to show that significant improvements in fuel cell operation may be 
obtained by employing the eutectic lithium/sodium carbonate com- 
position as the MCFC electrolyte. 84 refs., 26 figs., 13 tabs. 


13704 (DOE/PC/79931-T5) Oxygen electrode in molten car- 
bonate fuel cells: Ninth quarterly technical progress report, 
August 1—October 31, 1989. Dave, B. B. (Texas A and M Univ., 
College Station, TX (USA). Dept. of Chemical Engineering); White, 
R.E.; Srinivasan, S.; Appleby, A.J. Texas A and M Univ., College 
Station, TX (USA). Center for Electrochemical Systems and Hydro- 
gen Research. [1989]. 21p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-87PC79931. Order Number DE90005377. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The oxygen reduction reaction on a gold electrode in lithium car- 
bonate melt was investigated to determine the influence of partial 
pressure of carbon dioxide and and temperature on electrode ki- 
netic and oxygen solubility by using cyclic voltammetry and 
impedance analysis techniques. During this quarter, the impedance 
data were analyzed by a Complex Nonlinear Least Square (CNLS) 
parameter estimation program to determine the kinetic and the 
mass transfer related parameters such as charge transfer resis- 
tance, double layer capacitance solution resistance, and Warburg 
coefficient. The estimated parameters were used to obtain the CO2 
reaction orders and apparent activation energies for the exchange 
current density and the mass transfer parameter (Do'/*Co*). 7 
refs., 11 figs., 4 tabs. 


13705 (FSC-8902, pp. 1-10) Development and future 
of fuel cells. Hashimoto, Akira (Osaka Gas Co., Ltd. 
(Japan)). Fuel Society of Japan, Tokyo (Japan). 7 Apr 1988. (in 
Japanese). (CONF-8804306—Absts.: 84. special meeting on coke, 
Osaka (Japan), 7 Apr 1988). In 84th special meeting on coke. Ab- 
stracts (1988). Order Number DE90710548. Available from NTIS 
(US Sales Only), PC A04/MF A01. 

The present situation and the prospect of fuel cell development 
are described. The development of a phosphoric acid fuel cell 
(PAFC), in which hydrogen acts on oxygen at 200°C with a thick 
phosphoric acid solution as an electrolyte using a platinum catalyst, 
is most advanced. in a molten carbonate fuel cell(MCFC), a mix- 
ture of alkali metal carbonates is used as an electrolyte in melting 
condition at the temperature from 600 to 700°C. A solid electrolyte 
fuel cell(SOFC) utilizes the property of solid as zirconia, which oxy- 
gen ions can go through at around 1000°C, as an electrolyte. 
Power generating efficiency of these fuel cells is high: 40% for a 
PAFC, from 40 to 50% for a MCFC, and from 50 to 55% for a 
SOFC. Fuel cells never cause environmental pollution, and it is 
possible to use recovered waste heat. Moreover, their load respon- 
sibility is excellent and construction period is short. They can be fit 
for various uses from a small scale to a large scale, however, on- 
site cogeneration is most suitable if it is aimed to commercialize 
fuel cells as early as possible. A PAFC has been proved in the 
United States by IFC(Iinternational Fuel Celis) and in the Moonlight 
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Project in Japan. The development of a MCFC and a SOFC has 
been promoted in both countries. 9 figs., 12 tabs. 


13706 (IE-TAU-ESPAE-87/0104) The temperature depen- 
dence of electrode reactions in fuel cells. Third progress report 
3/67-5/87. Kirowa-Eisner, E.; Gileadi, E. Tel Aviv Univ. (Israel). 
Faculty of Exact Sciences, Pure and Applied Electrochemistry. 
1987. 15p. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Mercury microelectrodes were developed for Tafel slope mea- 
surements in studies of temperature dependence of electrode 
reactions in fuel cells. The microelectrode ensemble was based on 
6 micron thick Nuclepore polycarbonate membrane and the poten- 
tial was measured against a commercial saturated calomel 
electrode. The microelectrode behavior was tested with the reduc- 
tion of ferric to ferrous ion in 0.2M sodium oxalate supporting 
electrolyte. Current-potential curves are presented. The results 
indicated that the test device behaved as an ensemble of micro- 
electrodes, but that the single microelectrode size and the average 
inter- microelectrode spacing were not consistent with the mem- 
brane data. (MR) 1 fig., 8 refs. 


13707 (INIS-mf-12056, pp. 146-147) Optimising ZrO, for 
use in a high temperature fuel cell. Wittig, F. (Eriangen- 
Nuernberg Univ., Erlangen (Germany, F.R.). Lehrstuhl fuer 
Werkstoffwissenschaften 3); O6el, HwJ.; Engel, A. Deutsche 
Keramische Geselischaft e.V., Bad Honnef (Germany, F.R.). 1988. 
(In German). (CONF-8810471—: Annual meeting of the Deutsche 
Keramische Geselischaft e.V. (DKG), international ceramitec sym- 
posium, 4. international technical exhibition ceramitec and special 
lecture session: Grain boundaries and, Muenchen (Germany, 
F.R.), 18-20 Oct 1 In DKG annual meeting 1988. Proceedings. Or- 
der Number DE90744456. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

ZrO. was doped with different quantities of Y2O3, Yb2O3 and 
AlzOz3 in order to examine the dependence of the oxygen ion con- 
ductivity and the mechanica! strength. (orig./MM). 


13708 (MOEI-RD-19-87) The temperature dependence of 
electrode reactions in fuel cells. Annual report, 1986-1987. 
Kirowa-Eisner, E.; Gileadi, E. Ministry of Energy and Infrastructure, 
Jerusalem (israel). Research and Development Div.; Tel Aviv Univ. 
(Israel). School of Chemistry. Nov 1987. 16p. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Two different types of mercury electrodes were used to make 
precise Tafel slope measurements in support of a study of the tem- 
perature dependence of electrode reactions in fuel cells. The 
electrodes were the classical dropping mercury electrode and a 
new electrode which comprised an ensemble of mercury microelec- 
trodes on a_ polycarbonated membrane. Tafel slopes of 
hydroxylamine were measured at 4 temperatures in the range 10- 
60 degrees C. The value obtained was temperature independent, 
in agreement with classical theory. In preliminary tests of the new 
mercury microelectrode ensemble, reproducible results were ob- 
tained in the reduction of ferric ion in oxalate solution. It was 
concluded that the device consisting of polycarbonate membrane 
and mercury behaves as an ensemble of microelectrodes, although 
the single microelectrode size and the average distance between 
adjacent microelectrodes are not consistent with the membrane 
data. (MR) 8 refs. 


13709 (MOEI-RD-32-87) The temperature dependence of 
electrode reactions in fuel cells. 5th interim report, Dec 1987- 
Feb 1988. Kirowa-Eisner, E.; Gileadi, E. Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Research and Development Div. 
Mar 1988. 14p. Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

The effect of spherical diffusion on the Nernst slope of Cd*+ was 
measured and was found to provide a satisfactory correction to 
measured log i vs log t slopes. Tafel slopes for hydroxylamine were 
measured as a function of temperature, and the calculation errors 
for the Tafel slopes were studied. The transfer coefficient was 
found to be independent of temperature - a result which has not 
been previously reported. Currents up to 5% of the diffusion cur- 
rent caused an error of 2% in the Tafel slope. (MR) 3 tabs., 3 refs. 
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13710 (MOEI-RD-43-88) The temperature dependence of 
electrode reactions in fuel cells. Annual report, 1987-1988. 
Kirowa-Eisner, E.; Gileadi, E. Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Research and Development Div.; Tel Aviv Univ. 
(israel). Dept. of Chemistry; Ministry of Energy and Infrastructure, 
Jerusalem (israel). Belfer Foundation for Energy Research. Sep 
1988. 24p. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

The report comprises 10 parts, concerned with aspects of the 
computerized data acquisition and control system and theoretical 
and practical considerations of the pianned experimental program. 
The systematic error due to sphericity, in polarogram recording, 
was found to be negligible. The validity of using a reversible reac- 
tion to check the accuracy of Tafel slope measurements was 
confirmed. Errors in Tafel slope measurement arising from uncer- 
tainties in the value of diffusion limited current were shown to be 
controllable by suitable choice of the solution concentration of the 
electroactive species. Tafel slopes for NH2OH which were obtained 
between 5-80 degrees C, for a potential range of 0.36-0.44 V, 
were found to be strictly linear over 4 decades of current density. 
The transfer coefficient for hydroxylamine at the DME was found to 
be temperature-independent over the full temperature range stud- 
ied. Tafel slope measurements were made for the electroreduction 
of iodate. Further such measurements are planned to determine 
the temperature dependence of the Tafel slopes for the reduction 
of BrO,~. Conductometric measurements for the electrolyte and 
capacitance measurements and effects of the double layer struc- 
ture at the electrodes are planned. A computerized system is being 
built to study fast electrode processes. (RP) 3 tabs., 11 refs. 


13711 (PB-90-114968/XAB) Solid-oxide fuel-cell 
cogeneration-system conceptual design. Program 2, final re- 
port, April 30, 1987-July 31, 1989. Lundberg, W.L. Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Advanced Energy Conversion 
Dept. Jul 1989. 119p. (REPT—1273-15). Available from NTIS, PC 
AO6/MF A01. 

Results of a solid-oxide fuel-cell cogeneration-system conceptual 
design study are presented. The baseline system, rated at 200 
kWe net power and fueled by natural gas, is applied in a 
baseloaded electric mode at a commercial site. The system satis- 
fies part of the site’s needs for AC power and supplies exhaust 
heat to generate 170 C (338 F) saturated steam for site use. In 
evaluating cogeneration-system economics, it is assumed that this 
steam is supplied directly to an existing steam-driven chiller. Solid- 
oxide fuel-cell cogeneration systems rated at 50, 500, and 2000 
kWe are also evaluated. The 2000-kWe system is assumed to be 
sited in a small industrial application. 


13712 PEM tue! cell anodes: Humidification and pertor- 
mance. Vanderborgh, N.E. (Los Alamos National Lab., NM (USA)); 
Nguyen, T.; Hedstrom, J.; Leddy, J. pp. 120 of 50th Anniversary 
1938/1988: Division of Analytical Chemistry newsletter, Fall 1988. 
American Chemical Society, Washington, DC (US) (1988). (CONF- 
8809253-: Symposium on electrocatalysis, Los Angeles, CA 
(USA), 25-30 Sep 1988). 

Advanced fuel cell designs utilize zero gap anode fabrications 
adjacent to an ion exchange membrane, such as a polyperfluoro- 
sulfonic acid. Anode reactions follow usual Butler-Volmer kinetics, 
but these processes require prompt proton removal by ionic con- 
ductance. Thus, fuel cell performance requires maintenance of high 
proton conductivity in both the electrode and membrane layers. 
Membrane proton transport involves cocurrent transport of water 
from the anode to cathode membrane face, leading to dehydration 
and decreased transport rates. Results show the effects of water 
removal, along with associated thermal effects, and the effects of 
three humidification strategies: cohumidification, full-face humidifi- 
cation, and anode recirculation. 


13713 Fuel cells. Gillis, E. EPR/ (Electric Power Research In- 
stitute) Journal (USA), 14(6): 34-36 (Sep 1989). 

EPRI has sponsored a broad range of projects aimed at devel- 
oping fuel celis for use by electric utilities. EPRI’s Fuel Cells 
Program has 2 major goals: for the near term, the goal is to pro- 
vide small, modular dispersed generators featuring heat rates of 
6000-8000 Btu/kWh with emission, noise and aesthetic characteris- 
tics that will allow the power plants to be sited in urban areas; for 
the longterm, the goal is to provide modular central station plants 





that, when integrated with coal gasifiers, will produce electricity 
with the highest efficiency and lowest emissions of any coal-fueled 
plant known. Demonstrations of fuel cells for dispersed-generation 
applications using much of this technology are under way in Japan 
and Europe. For the benefit of its member utilities considering dis- 
persed generation for capacity additions or shaping electricity 
supply, EPRI is collaborating with the foreign utilities involved in 
these power plant demonstrations in order to obtain early results at 
minimum cost. 1 fig. 


13714 Fuel cell plates with skewed process channels for 
uniform distribution of stack compression load. Granata, S.J. 
Jr.; Woodie, B.M. To Dept. of Energy, Washington, DC. USA 
Patent 4,853,301. 1 Aug 1989. Filed date 4 Dec 1985. USA Patent 
Application 6-804,415. Int. Cl. HO1M 8/02. 10p. Available from 
Patent and Trademark Office, Box 9, Washington, DC 20232. 

An electrochemical fuel cell includes an anode electrode, a 
cathode electrode, an electrolyte matrix sandwiched between elec- 
trodes, and a pair of plates above and below the electrodes. The 
plate above the electrodes has a lower surface with a first group of 
process gas flow channels formed thereon and the plate below the 
electrodes has an upper surface with a second group of process 
gas flow channels formed thereon. The channels of each group ex- 
tend generally parallel to one another. The improvement described 
by the authors comprises the process gas flow channels on the 
lower surface of the plate above the anode electrode and the pro- 
cess gas flow channels on the upper surface of the plate below the 
cathode electrode being skewed in opposite directions such that 
contact areas of the surfaces of the plates through the electrodes 
are formed in crisscross arrangements. Also, the plates have at 
least one groove in areas of the surfaces thereof where the 
channels are absent for holding process gas and increasing elec- 
trochemical activity of the fuel cell. 
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13715 (CRIE-T-88102) Measurement of radiation property 
of long infrared emitter and examination of infrared radiation 
heating process. Nakano, Yukio; Miyanaga, Toshiyuki; Miyakawa, 
Minoru. Central Research Inst. of Electric Power Industry, Komae, 
Tokyo (Japan). Energy and Environment Lab. May 1989. 40p. (in 
Japanese). Order Number DE90741971. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

Long infrared radiation is becoming widely used for process 
heating, drying and space heating. In order to make more effective 
use of long infrared radiation, the investigations on measuring 
method of radiation property of long infrared emitter, the measuring 
results, and selection of suitable emitters for heating objects, have 
been carried out. Using Fourier transform infrared radiation spec- 
trophotometer, trial manufacture of an apparatus for measuring 
spectral emissivity of long infrared emitters was conducted and the 
measuring method was established. By this, the following knowl- 
edges on ceramic long infrared emitter were obtained: spectral 
emissivity almost never depends on temperature of the emitter, 
variation with time is hardly shown, and radiation efficiency is 
shown to be 50 - 60%. Infrared radiation heating processes on 
foods and synthetic resins were investigated, and an examination 
on the method for selecting emitters, which are suitable to materi- 
als to be heated, was conducted. 5 refs., 18 figs., 4 tabs. 


13716 (IE-MOEI-84/0104) Energy in Israel. 1983. Ministry of 
Energy and Infrastructure, Jerusalem (israel); Central Bureau of 
Statistics, Jerusalem (Israel). 1984. 30p. (In Hebrew and English). 
Available from COST]! P.O.B 20125, TEL-AVIV 61201. 

Reprint from the supplement to the Monthly Bulletin of Statistics 
no. 6, 1984. Complete text in both English and Hebrew. 

This publication presents data on the energy economy in Israel 
for the period January-December 1983. The data include informa- 
tion on imports, exports, production, supplies and consumption of 
energy. The energy balance provides a summary view of the flow 


of petroleum and its products as well as other forms of energy 
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through the economy. The tables show both sources and uses of 
energy, including the transformation of materials from one type of 
energy source to another and the composition of energy in use. 
The tables also present updated figures of data included in the 
Supplement to the Monthly Bulletin of Statistics, no. 2, 1983, "En- 
ergy in Israel, January-September 1983”. (author) 16 tabs. 


13717 (IE-MOEIF-86/0101) Energy in Israel. January- 

ber 1985. Ministry of Energy and Infrastructure, Jerusalem 
(Israel); Central Bureau of Statistics, Jerusalem (Israel). 1986. 42p. 
(In Hebrew and English). Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

Reprint from the supplement to the Monthly Bulletin of Statistics 
no. 1, 1986. Complete text in both English and Hebrew. 

This publication presents data on the energy economy in Israel 
for the period January-September 1985. The data include informa- 
tion on imports, exports, production, supplies and consumption of 
energy. The energy balance provides a summary view of the flow 
of petroleum and its products as well as other forms of energy 
through the economy. The tables show both sources and uses of 
energy, including the transformation of materials from one type of 
energy source to another and the composition of energy in use. 
The tables also present updated figures of data included in the 
Supplement to the Monthly Bulletin of Statistics, no. 11, 1985. (au- 
thor) 17 tabs. 


13718 (MOEI-EC—1-87) Demonstration models of energy 
saving devices: 1978-1986. Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Energy Conservation Div. May 1987. 46p. (in 
Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

This report is a compilation of 22 illustrations of saving 
devices built in Israel during 1978-1986. Each illustration contains 3 
photographs of the device, a schematic diagram of the system, and 
a brief technical description. The following identifiers are listed for 
each device: location, planning groups, contractors, first operational 
date, cost of construction, and the amount of energy saved by the 
device. The illustrated topics are: use of solar energy for heating, 
cooling, drying, and steam and electricity production, use of resid- 
ual energy for heating and producing electricity, hydraulic power 
plants, computerized management and control of energy consump- 
tion, steam production from agricultural waste and coal, use of 
wind energy for electricity generation, fuel consumption reduction in 
trucks, and improvement in thermal insulators. (LB) 22 figs. 


13719 (OME-89-04909, pp. 5) Changing technologies. 
Cockshutt, E.P. (National Research Council of Canada, Ottawa, 
ON (Canada)). Ontario Ministry of Energy, Toronto, ON (Canada). 
1989. (CONF-8904301-: Ontario's energy choices conference, 
Toronto (Canada), 3-4 Apr 1989; MICROLOG—89-04909). In On- 
tario’s energy choices conference proceedings. Available from PC 
Ontario Ministry of Energy, Communications Services Group, 62 
Wellesley St., West, Main Floor, Toronto, ON, CAN M7A 2B7; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

Changing technologies will have a major effect on both supply 
and demand of energy. Extended intelligence or artificial intelli- 
gence will offer a range of technologies which will permit optimized 
control of systems and processes while minimizing waste and envi- 
ronmental burden. A range of new materials are being developed 
which will permit careful matching of the material to the geometry 
and function of the component manufactured. This will permit more 
optimal performance of equipment. Biotechnology promises to 
provide new possibilities for processes which are more environ- 
mentally benign. These new technologies along with economic, 
demographic, and resource considerations should create greater 
energy efficiency. 


13720 Standardization in the energy field in the light of the 
economical and political situation. David, D. (Standards Inst. of 
Israel, Tel Aviv (israel)). MAT/ - Journal of the Standards Inst. of Is- 
rael (Israel), (64): 5 (Jul 1988). (in Hebrew). 

Israel's main energy supplies, whether the primary material be 
oil or coal, are imported and their energy yield or their quality as 
industrial raw materials is variable, according to political and eco- 
nomic factors. The responsibility of the Standards Institution of 
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Israel touches on both the raw materials and their Israeli products. 
The desirable function of controlling the quality of heat-generation 
equipment, according to the users’ needs is limited by the quality 
of the imported materials. Standards can apply only to the products 
and not to the prime sources. In some countries the governments 
can regulate the quality of raw materials, but in Israel it is not prac- 
ticable to impose such regulations, as is normal in the fields of 
food or health. Thus the process of developing standards for heat- 
ing energy is a long one, in which conflicting interests have to be 
balanced. (RP) 


13721 Standards as a tool in energy conservation efforts. 
Rudnick, A. (Standards Inst. of Israel, Tel Aviv (Israel)). MAT/ - 
Journal of the Standards Inst. of Israel (Israel), (64): 4 (Jul 1988). 
(In Hebrew). 

Standardization at the private, industrial, national and interna- 
tional levels is recognized as an efficient means of promoting 
industrial development and, since the oil crisis, standardization has 
shown itself to be an efficient means of promoting energy conser- 
vation. Standardization of building materials such as thermal 
insulators, lightweight insulating concrete or thermal plaster makes 
important contributions to energy conservation. The Standards In- 
stitution of Israel plans to introduce the use of infrared sensors to 
identify heat leaks. Other contributions of standardization to energy 
conservation are less conspicuous. The conversion to coal will de- 
mand standards for the use of ash in cement manufacturing, 
which, after electric power, is Israel’s heaviest industrial oil con- 
sumer. The application of Israeli standards to energy sources 
covers solar collectors, including materials for solar buildings. The 
development of a calorimeter for measuring the efficiency of air 
conditioners has made an important contribution to energy contri- 
bution and the Energy Conservation Division of the Ministry of 
Energy and Infrastructure has encouraged its adoption by Israel's 
three main suppliers. (RP) 1 ref. 


3201 Bulidings 


Refer also to citation(s) 12386, 12387, 12580, 13012, 13088, 
13092, 13099, 13100, 13562, 13566, 13567, 13602, 13663, 13979, 
13991, 14004, 14035, 14286, 14523, 14841, 14892, 14893, 14907, 
14936 


13722 (AES-581-2221-40) Scheme and quantity survey for 
installation of an air conditioning system in the Akko Town 
Hall. Advanced Energy Systems Ltd. (A.E.S.) (israel). Dec 1987. 
93p. (In Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

Comprises details of the conditions for tendering to install air 
conditioning in the Akko Town Hall and details of the specifications 
required. Quantity surveys are included for a conventional cooling 
system and for an ice storage system. (MR) 26 tabs. 


13723 (AFRC-IER-DN-1506) Thermal screen project at 
Buntings Nursery - analysis of heat use 1986/87. Bailey, B.J. 
Agriculture and Food Research Council, Bedford (UK). Inst. of En- 
gineering Research. Feb 1989. 18p. Available from British Library, 
Document Supply Centre, Boston Spa, Wetherby, West Yorks. 
Available from British Library, Document Supply Centre, Boston 
Spa, Wetherby, West Yorks. 

An analysis was made of the energy used by greenhouses in- 
cluded in the ADAS farm development project on the control of 
thermal screens to limit relative humidity, which took place at 
Buntings Nursery, Colchester, during the 1986/87 season. A four 
year old Tyvek screen reduced heat consumption by 60% when in 
use during the night and by 36% over the period 16 December - 
16 March. During the day a screen of anti-condensate polyethylene 
reduced heat loss by 35%. The polyethylene screen could be 
opened to lower humidity when the humidity exceeded 85%. The 
net saving obtained by use of the polyethylene screen only at night 
was 27%, while using it during the night and day resulted in a 38% 
reduction in energy input. When the polyethylene screen was 
closed during the day the greenhouse temperature was increased 
by an average of 1.3°C. (author). 


13724 (CMHC—0238/M3) R2000 north/house displays: Final 
summary report. Canada Mortgage and Housing Corp., Ottawa, 
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ON (Canada). 12 Jun 1988. 6p. (MICROLOG-89-04292). Available 
from PC Canada Mortgage and Housing Corporation, Annex Bidg., 
628 Montreal Rd., Ottawa, ON, CAN K1A 0P7; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; 
MF $10 CAN. 

The R2000 North House effort represents the first time that a 
mobile home has been manufactured to R2000 energy conserva- 
tion standards in western Canada. The design goals were to utilize 
factory production-line methods, to be able to deliver the home 
economically from factory to destination in one fully assembled 
section, to minimize the need for specialized labor at the place of 
destination, to utilize a specialized wood block foundation system 
allowing installation on any site, including permafrost or other un- 
stable sites, to finish the entire exterior of the home in minimal 
maintenance materials, and to ensure that the home is readily and 
economically relocatable. The final inspection of the house has 
shown that R2000 standards are satisfied, except for the air tight- 
ness requirement; it is suspected that floor deck sealing is the 
cause of this, and remedial action is being considered. 1 fig. 


13725 (CONF-891104-2) Radon levels inside residences in 
Mexico City. Espinoza, G. (Universidad Nacional Autonoma de 
Mexico, Mexico City (Mexico). Inst. de Fisica); Gammage, R.B. 
Oak Ridge National Lab., TN (USA). [1989]. 9p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From 9. international conference on solid state dosimetry; Vienna 
(Austria); 6-10 Nov 1989. Order Number DE90004934. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Levels of radon were measured during winter and spring sea- 
sons inside 55 colonial and modern houses and 30 multifamily 
apartment buildings representative of middle and upper income 
families. The modern houses and apartment buildings in the south- 
ern section of the city had average radon levels exceeding 150 Bq 
m-* with a maximum single measurement of 458 Bq m-°. The 
colonial houses in the central downtown section had radon levels 
nearly all averaging below 100 Bq m-%. Between the ground and 
third floor of the apartment buildings, radon levels diminished by 
tenfold indicating that entry of radon-bearing soil gas was largely 
responsible for the elevated concentrations of radon. The radon 
levels in winter exceeded by about 30% the radon levels during 
spring. The potentially adverse health effects of these radon levels 
may be exacerbated by the quality of air in Mexico City which dur- 
ing winter is often highly polluted. 7 refs., 2 figs. 


13726 (CONF-900224—1) Air pressure distribution and 
radon entry processes in east Tennessee schools. Sinclair, L.D. 
(Lexington High School, SC (USA)); Dudney, C.S.; Wilson, D.L.; 
Saultz, RJ. Oak Ridge National Lab., TN (USA). [1990]. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From International symposium on radon and radon 
reduction technology; Atlanta, GA (USA); 19-23 Feb 1990. Order 
Number DE90005267. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

This paper represents a preliminary assessment of HVAC char- 
acteristics and how they may relate to radon entry. A limited 
survey was made of air pressure and radon levels in four schools 
in eastern Tennessee. Short-term samples of radon and pressure 
were made in all rooms in contact with the soil using alpha scintil- 
lation cells and an electronic micromanometer. The pressure 
differences and radon concentration changes induced by operation 
of the building ventilation system varied among sites within individ- 
ual schools. 7 refs., 2 figs. 


13727 (CONF-900224-2) One-year follow-up study of per- 
formance of radon mitigation systems installed in Tennessee 
Valley houses. Dudney, C.S.; Wilson, D.L.; Saultz, RwJ.; 
Matthews, T.G. Oak Ridge National Lab., TN (USA). [1990]. 14p. 
Sponsored by U.S. DOE Energy Research; Environmental Protec- 
tion Agency; Tennessee Valley Authority. DOE Contract 
AC05-840R21400. Contract 40-1602-85;1824-1709-A1. From Inter- 
national symposium on radon and radon reduction technology; 
Atlanta, GA (USA); 19-23 Feb 1990. Order Number DE90005451. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
Subbarrier depressurization systems were installed for radon mit- 
igation in two basement ranchers in Oak Ridge, TN, and in two 





ranchers with partial basements in Huntsville, AL. System perfor- 
mance parameters, including pressure field extension, subsiab 
permeability, and indoor radon concentrations were followed in 
each house for a year or longer. 9 refs., 3 figs., 3 tabs. 


13728 (CONF-900224-3) First-phase study design for the 
US Navy Radon Assessment and Mitigation Program 
(NAVRAMP). Gammage, R.B.; Wilson, D.L.; Dudney, C-.S.; 
Matthews, T.G. Oak Ridge National Lab., TN (USA). [1990]. 9p. 
Sponsored by U.S. Department of Defense; U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From international 
symposium on radon and radon reduction technology; Atlanta, GA 
(USA); 19-23 Feb 1990. Order Number DE90006155. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

In 1988, the Navy initiated a multi-year program for the assess- 
ment and mitigation of radon inside buildings at its worldwide 
distribution of bases. During the first two years of the program, a 
survey is being made of indoor radon levels in residences occu- 
pied by Navy personnel and their dependents. In addition, a small 
random sample of other structures is being monitored for elevated 
radon. Passive alpha-track detectors, numbering about 25,000, are 
being used as monitoring devices. A substantial fraction of the 
monitors (20%) are being used for quality assurance. Data man- 
agement programs have been developed to record the chain of 
custody of the monitors and handle the associated questionnaire 
data. Program objectives and implementation emphasize quality 
assurance, records maintenance and monitor placement and re- 
trieval. 5 refs., 2 tabs. 


13729 (CONF-8902137—Summ.) Energy in housing and 
community development: Report of the DOE/HUD seventh na- 
tional conference on Community Energy Systems: Summary. 
USDOE Assistant Secretary for Conservation and Renewable En- 
ergy, Washington, DC (USA). Building Services Div. [1989]. 32p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. From 
7. DOE/HUD national conference on community energy systems; 
Washington, DC (USA); 16-17 Feb 1989. Order Number 
DE90005739. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This, the seventh in a series of annual HUD-DOE Conferences 
on Community Energy Systems, linked two topics basic to today’s 
economic development market place—energy competitiveness and 
environmental impact. Energy competitiveness is a theme which 
implies the need for minimizing the cost of energy as a component 
of reducing the cost of doing business. Environment encompasses 
the closely related issues of toxics, atmospheric carbon dioxide 
levels, global warming and the protection of earth’s life-sustaining 
ecological base. In linking the two topics, the underlying premise 
was the view that, when intentionally mobilized to do so, urban 
communities can have a major positive impact on global warming, 
and they can indeed reduce the energy cost of doing business. 


13730 (CONF-8907178—-) International workshop on resi- 
dential radon epidemiology: Workshop proceedings. USDOE 
Office of Energy Research, Washington, DC (USA). Office of 
Health and Environmental Research; Commission of the 
European Communities, Brussels (Belgium). Nuclear Safety Re- 
search/Radiation Protection Programme. Jul 1989. 60p. Sponsored 
by U.S. DOE Energy Research. From International workshop on 
residential radon epidemiology; Alexandria, VA (IJSA); 24-26 Jul 
1989. Order Number DE90005521. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

A Workshop was convened of all investigators with active pro- 
jects on residential radon epidemiology known to the organizers. 
The studies reported on are located in the United States, Canada, 
Norway, Sweden, Finland, the United Kingdom, Belgium, the Fed- 
eral Republic of Germany, France, and the Peoples’ Republic of 
China. The discussions were focused on issues of lifetime radon 
exposure assessment, design considerations for epidemiological 
studies, problems of statistical power and analysis of study data, 
including the possibility of pooling data from different studies for 
increased power. Another issue which was discussed was the rela- 
tionship between the needs of policy makers and the capacity of 
epidemiological investigations to satisfy these needs. 
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13731 (DOE/ER/60665-2) Geology and geochemistry of 
radon in shear zones: Pr . Gundersen, L.C.S. (Ge- 
ological Survey, Reston, VA (USA)); Gates, A.E.; Wanty, R.B.; 
Schultz, A.P. Geological Survey, Reston, VA (USA); Rutgers—the 
State Univ., Newark, NJ (USA). Dept. of Geology; Geological Sur- 
vey, Denver, CO (USA). [1990]. 8p. Sponsored by U.S. DOE 
Energy Research. DOE Contract Al05-88ER60665. Order Number 
DE90005601. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The objective of this project is to understand the geologic control 
on distribution and availability of radon gas in areas where sheared 
fault zones cause localized, anomalously high concentrations of 
radon in rocks, soils, and water. Sheared fault zones in bedrock 
have been identified as the cause of some of the highest indoor 
radon and water bome radon problems recorded in the United 
States (Boyertown, Pennsylvania and Clinton, New Jersey are well 
known examples). This study will provide detailed geological and 
geochemical models of the processes that create very high concen- 
trations of radon in shear zones. The main research goals are to: 
(1) characterize and quantify uranium enrichment in shear zones 
by examining the chemical and deformational processes involved; 
(2) develop predictive models that will identify severe radon occur- 
rences by rock type, amount of deformation (including shear strain), 
deformational style, and amount of radionuclide enrichment and 
chemical alteration; (3) characterize and quantify the effect of the 
deformation fabric of the rock on soil development, permeability, 
radon migration and emanation, alteration, and radium distribution; 
and (4) characteize and quantify the rock-water equilibria within 
shear zones that produce the extreme concentrations of radon in 
water derived from sheared rock aquifers, and examine the contri- 
bution of radon in water to indoor radon concentrations. 23 refs. 


13732 (DOE/SF/15927-T2) Optics and materials research 
for controlled radiant energy transfer in energy efficient bulld- 
ings: Seventh annual report of research, March 31—December 
31, 1989. Goldner, R.B.; Haas, T.E. Tufts Univ., Medford, MA 
(USA). Electro-Optics Technology Center. [1989]. 12p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. DOE Contract 
FG03-85SF15927. Order Number DE90004525. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

During 1989 all the proposed milestones have been met. In par- 
ticular, the research findings lead us to conclude the following: 
There is no intrinsic difference between the near infrared reflectivi- 
ties of lithium and sodium tungsten bronzes; rather whatever 
differences are observed are process-related. Films of amorphous 
lithium niobate and hybrids of lithium nibate and lithium aluminum 
borate having reproducibly high electron resistivity (> 10'' Ohm- 
cm) and useful lithium ion conductivity (> 5 x 10—*S/cm) can be 
deposited by rf sputtering techniques. Lithium can be reversibly in- 
serted into films of indium oxide, at least up to changes in relative 
molar concentration, x = [Li}/[In], of greater than 0.3, verifying that 
indium oxide is likely a useful counterelectrode material for smart 
windows. The band gap of lithium cobalt oxide (LiCoO2) is direct 
and approximately 2 eV. This limits its usefulness as an anodically- 
coloring counterelectrode layer in smart windows to smart windows 
which could employ such a counterelectrode layer having a thick- 
ness less than approximately 50 nm. Barrier layers could improve 
the electrical properties of smart windows in at least two ways: (a) 
prevent mobility degradation in the bottom transparent conducting 
layer arising from sodium ion migration from the underlying soda- 
lime glass substrate; and (b) prevent lithium ions from being 
irreversibly lost, either by leaving the window through the top trans- 
parent conductor or by reacting with tin in tin-doped indium oxide 
transparent conductors. lon-beam-based-deposition processes are 
promising for solving scale-up problems for smart windows. 11 
refs. 


13733 (EEL—M91-7/8-1987E) The effect of frame design on 
window heat loss, phase 1: Final report. Enermodal Engineering 
Ltd., Waterloo, ON (Canada). Sep 1987. 80p. (MICROLOG—89- 
05674). Available from PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ottawa, ON, CAN KiA 
0E4; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 
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This report examines the potential improvement in window ther- 
mal resistance through the use of advanced, commercially 
available window frames and spacers. The heat transfer analysis 
was carried out using the finite difference computer program, 
FRAME. Temperature and heat flow distributions have been deter- 
mined for fixed picture windows of various frame and spacer 
materials. Thermal performance is presented in terms of total win- 
dow thermal emmisivity (U-values) and ASHRAE adjustment 
factors (the ratio of total window U-value to that of the glazing 
alone). Incorporating a fiberglass, butyl rubber, or stainless steel 
spacer into a double-glazed picture window design can result in a 
six percent reduction in the overall window U-value, for standard 
double-glazed windows. Depending on the framing material, the U- 
value of a double-glazed picture window polyvinyl chloride may 
vary by up to forty-three percent. A polyurethane foam-filled frame 
resulted in the lowest overall window U-value. It is recommended 
that the FRAME computer program be made available to window 
frame manufacturers, thus providing a necessary tool to evaluate 
and optimize designs. 10 refs., 15 figs., 7 tabs. 


13734 (ETDE/JP-mf-9782296) Stirling engine technologies 
in Japan. Proceedings of international symposium on the Stir- 
ling engine and Its application to heat pump systems, etc., 
Tokyo, 1-2 December 1986. Heat Pump Technology Center of 
Japan, Tokyo (Japan). Dec 1988. 313p. (In Japanese). (CONF- 
8612178—: International symposium on the stirling engine and its 
application to heat pump systems, Tokyo (Japan), 1-2 Dec 1986). 
Order Number DE89782296. Available from NTIS (US Sales Only), 
PC A14/MF A01. 

Research and Development of Stirling Engine for Wide Use, one 
of the big national projects for energy conservation, also known as 
the 'Moonlight Project’, was established to do applied research of 
Stirling engines for heat pump and small capacity electric generator 
applications. This project started at 1982 is scheduled to end in 
1988. It is expected to bring 3 KW and 30 kW kinematic Stirling en- 
gines into general use to encourage the utilization of non-petroleum 
alternative fuels. Fundamental studies of engine components were 
conducted by three national research institutes, and the outline of 
the performance tests and analyses of four basic engines for an in- 
terim assessment at 1984 and their principal results obtained by 
1985, an experimental analysis and numerical modeling of Stirling 
combustors, and a study on the grate combustion of wood residue 
fuels were reported in this proceeding. Four private companies 
have been respectively developing Stirling engines and their appli- 
cation, under the management and the promotion by NEDO (New 
Energy and industrial Technology Development Organization). Most 
of the final goals for engines and systems, such as NO, emissions 
less than 150 ppm, has been achieving satisfactorily. Further im- 
provement of these basic engines are currently being under taken 
toward achieving several final goals including less weight, more 
compactness, longer life and so on. Developing results of heat 
pump systems driven by Stirling engines were also respectively 
summarized by two private companies based on their in-house de- 
velopment programs. 49 refs., 199 figs., 51 tabs. 


13735 (HESH-BET-6-AYIN-6) Review of sanitary water 
heating using heat pumps. interim report no. 2. Zaviodovsky, E. 
(ed.); Sivan, A. (ed.). Heshev, Tel Aviv (israel). Inter-Kibbutz Unit 
for Management Services. Feb 1987. 13p. (in Hebrew). Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

This report surveys heat pumps in Israel and their use in sani- 
tary water heating. A boarding school and 2 apartment houses 
were chosen for the project, and data was collected on hot water 
consumption during the 24 hour day, and during the week. The 
largest amount of hot water was used between 18:00 and 21:00, 
almost 24%. On Fridays consumption was 32% higher than aver- 
age. Field tests were carried out on different heat pump systems, 
and final results were obtained for one system which was tested in 
an apartment house and based on the EHP-23 "Electra” pump. Its 
efficiency was found to be high, and only 21% of thermal losses 
occured. There are as yet no results available for tests on the other 
systems. Computerized simulation programs were written for the 
EHP-23 “Electra” and the LHP-40 "Lordan” pumps. 22 computer 
runs were carried out for the EHP-23 “Electra”, simulating various 
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amounts of water consumption, reservoir sizes, and regional cli- 
mates. The system was more efficient by 12% in hot regions than 
in cold ones. The efficiency was higher when water i 
was low. The results are given in an appendix. (LB) 6 tabs. 


13736 (HESH-BET—11-AYIN-6) Review of sanitary water 
heating using heat pumps. interim report no. 3. Zaviodovsky, E. 
(ed.); Sivan, A. (ed.). Heshev, Tel Aviv (Israel). Inter-Kibbutz Unit 
for Management Services. Mar 1987. 24p. (in Hebrew). Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

This report surveys heat pumps in Israel and their use in sani- 
tary water heating. It assesses the results of observations on the 
heating system of an apartment house and a boarding school. 
Daily and weekly hot water consumption is shown in graphs and 
tables. A computer simulation program, previously designed for the 
LHP-40 "Lordan” pump, was used on that model, using 22 com- 
puter runs, and the results are listed in the appendix and the 
graphs. It was found that the efficiency of the pump rose with in- 
creased water consumption, while the overall efficiency decreased 
due to heat losses. The return on the investment and the cost of 
annual maintenance of the heating system was calculated on the 
basis of the results of the computerized simulations. These show 
that the cost for a small system is $1030, and for a large system 
$3200. The cost of production for the LHP-40 was between $2.00 
and $3.25 per cubic meter, and for the EHP-23 it was between 
$1.30 and $1.50 per cubic meter. (LB) 5 tabs. 


13737 (HPTC—05) Survey on the social and economic in- 
fluences of wide-spreading heat-pump technology. Katayama, 
Kozo. Heat Pump Technology Center of Japan, Tokyo (Japan). Jul 
1988. 127p. (in Japanese). Order Number DE89782294. Available 
from NTIS (US Sales Only), PC A07/MF A01. 

A survey was conducted on the current status of utilization, 
trends in technical development for future and policy of heat 
pumps (HP). HP exceeded 65% of shipment of air conditioners for 
home and 70% for business. Proportion of installation was 20% 
per household and 4.8% per room in 1984. It has been already ap- 
plied to industrial processes. Technological developments are in 
progress on HP for cold regions, multisystem for air-conditioning/ 
hot-water supply, and absorption-type HP in order to widen its ap- 
plication. In political aspects, its proliferation is promoted by the 
financial aids and favorable charging system. The use of HP in 
2000 is estimated as 26 - 51% per room for air conditioning, 40 - 
64% of total heat demands for air conditioning, and 7 - 17% in 
heat demands for hot water supply. Share of HP in business appli- 
cation will be 39 - 68% for air conditioning, and 3 - 9% for hot 
water supply. About 2.3 - 5.0% of demands for industrial process 
will be filled with HP. HP will have a significant influence on energy 
conservation and environmental improvement. 22 figs., 46 tabs. 


13738 (HPTC—07) Investigation report of the investigation 
commission for interchange of heat pump technology in Eu- 
rope. Kawasaki, Naritake. Heat Pump Technology Center of Japan, 
Tokyo (Japan). Oct 1988. 143p. (in Japanese). Order Number 
DE89782293. Available from NTIS (US Sales Only), PC A07. 

This investigation was made in June 1988 as a part of indepen- 
dent researches of the Heat Pump Technology Development 
Center to help develop and promote heat pump technology in 
Japan. Investigation themes were heat supplying systems utilizing 
heat pumps as a city infrastructure, and application of sea water, 
lake water, city sewage and geothermal as new heat sources to 
use heat pumps in cold districts. The commission visited 22 places 
in Sweden, Norway, Iceland, Switzerland, Australia and France. 
The Center has interchanges with member countries of interna- 
tional joint researches on IEA improved model heat pump system 
enforcement agreement, and those related with heat pumps in 
these countries cooperated in the selection of investigation objects. 
In addition to the visits, a technical interchange conference was 
held in Norway so that members of the commission might have fur- 
ther interchanges with the specialists on the spot and might be able 
to exchange information in the future. 22 refs., 133 figs., 30 tabs. 


13739 (HPTC-8801) Operational fact-finding report on heat 
pump systems for industrial use. Kamisawa, Jun. Heat Pump 
Technology Center of Japan, Tokyo (Japan). Mar 1988. 188p. (in 





Japanese). Order Number DE89782295. Available from NTIS (US 
Sales Only), PC AO9/MF A01. 

Operational circumstances of heat pump systems for industrial 
use were widely investigated to open their successful cases in 
practical applications to the public and to widely spread them 
throughout the industrial sector. As a summary of questionnaire to- 
taled 144 cases, 79 cases were motor-operated heat pumps, 37 
cases absorption heat pumps and 28 cases engine-driven heat 
pumps, and, in application, 65 cases were manufacturing process 
use, 46 cases for factory air conditioning and 5 cases for others 
(such as snow melting and pool water heating). Most of them were 
motor-operated heat pumps in application of heat sources for man- 
ufacturing process and air conditioning, however, it was recognized 
a trend toward spreading uses for primary industries and increas- 
ing absorption heat pumps and engine-driven heat pumps. As for 
successful examples, outlines of a motor-operated heat pump sys- 
tem for distilling alcohol at Osaka Plant of Suntory Ltd. and an 
absorption heat pump system for refining alcohol at Ishioka alcohol 
factory of NEDO (New Energy and Industrial Technology Develop- 
ment Organization) and others were illustrated. Their operational 
circumstances and energy conservation results were investigated. 
4 refs., 97 figs., 57 tabs. 


13740 (IBP-BS—110/84) Investigations to improve the 
sound insulation of insulating glass windows with gas filling, 
in the range below 300 Hz. IRB-Forschungsbericht. 
Fraunhofer-institut fuer Bauphysik, Stuttgart (Germany, F.R.); 
Forschungsgemeinschaft Bauen und Wohnen, Stuttgart (Germany, 
F.R.); Informationszentrum Raum und Bau (IRB), Stuttgart (Ger- 
many, F.R.). 7 Sep 1984. 125p. (in German). Contract IBP 
100412. Available from Informationszentrum Raum und Bau der 
Fraunhofer-Geselischaft (IRB), Stuttgart (Germany, F.R.). Available 
from iInformationszentrum Raum und Bau der Fraunhofer- 
Geselischaft (IRB), Stuttgart (Germany, F.R.). 

The purpose of this work is a theoretical and measurement 
investigation of sound insulation of gas-filled insulating glass win- 
dows in the range of sound mushroom resonance. The effect of 
heavy gas fillings on the evaluated round insulation value is also 
examined. It is shown that the improving effect of gas filling (light 
and heavy gases) above the sound mushroom resonance is based 
on reduced sound radiation of the free hollow space waves, com- 
pared with air filling. The radiation is particularly reduced for heavy 
gases. From a certain velocity of sound in the hollow space gas 
upwards, the improvement of insulation due to gas filling reaches a 
limit. The sound transmission through the free bending waves can 
be neglected compared with transmission due to forced waves at 
lower gas sound velocities. In the area of sound mushroom reso- 
nance, the sound insulation changes accordingly compared with 
air-filled window systems. (orig.) With 6 tabs., 28 figs. 


13741 (IEC—106-4-86) Heat pumps for space heating/ 
cooling of rooms in residential bulidings and for water heat- 
ing. Schwartz, B.; Cohen, B.; Marco, S. Israel Electric Corp. Ltd., 
Haifa (Israel). Aug 1986. 53p. (In Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

The report contains a general survey of heat pumps for residen- 
tial space and water heating, and a technical description of their 
operation. Only units with power requirements of up to 20 kW are 
considered. The report also presents the status of heat-pump appli- 
cations in Israel and abroad. The data are based on a literature 
survey and on specifications given by the manufacturers. (EHN) 10 
figs., 5 tabs., 29 refs. 


13742 (IE-HESH-84/0100) Program for improving the effi- 
ciency of energy use, guidance for bullding improvement and 
system maintenance in northern Golan Heights settlements. 
Arad, N.; Granot, N.; Dvoskin, D.; Zablodovski, E. Heshev, Tel Aviv 
(Israel). Inter-Kibbutz Unit for Management Services. Mar 1984. 
29p. (In Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 


Surveys of energy needs for house and water heating, and for a 
district heating system were carried out in Kibbutz Ein-Zivan and 
Moshav Keshet, in the northern Golan Heights. Tabulated data in- 
clude the costs of electricity and light fuel oil used during the 
summer and winter seasons. (MR) 18 tabs., 3 graphs 
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13743 (IE-HESH-84/0101) A program for making efficient 
use of energy. Guidelines for building, renovations and system 
operations in the northern Golan Heights settlements. Arad, N.; 
Granot, N.; Zaviodovsky, E. Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Energy Conservation Div.; Heshev, Tel Aviv (Is- 
rael). Inter-Kibbuiz Unit for Management Services. Nov 1984. 42p. 
(In Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

The exceptionally cold weather in the northern Golan region re- 
quires a different approach for heating and insulating buildings 
while at the same time saving energy. The report reviews the 
existing heating systems in the kibbutzim and moshavim, and rec- 
ommends improvements in thermal efficiency. In the kibbutzim it 
was recommended that private homes be heated by solar systems, 
and that the water supply be disconnected from the central heating 
system. A control system was suggested for the central heating 
system in order to control the water supply for public use, and the 
addition of thermal insulation for the walls and roofs of all buildings 
was recommended. Regarding the moshavim, the report recom- 
mended adding solar heaters to the electric ones, as well as adding 
insulation as recommended for the kibbutzim. (LB) 2 figs., 18 tabs. 


13744 (IE-HESH—-86/0100) Survey in sanitary water heating 
using heat pumps. Interim report no. 1. Zaviodovsky, E. (ed.); 
Sivan, A. (ed.). Heshev, Tel Aviv (Israel). Inter-Kibbutz Unit for 
Management Services. Aug 1986. 10p. (In Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

This report surveys heat pumps in Israel and their use in sani- 
tary water heating. It includes the pumps and their accessories, 
manufacturers, technical specifications, and prices. A sample of 
operating heat pump systems was selected for field tests. The data 
used included the amount of heated water, the site of the system, 
the number of consumers, and the type of heat pump used. For 
each system, the tests measured the average electric consump- 
tion, the average heat output, and the efficiency. The figures show 
that the efficiency of the pump was directly related to the size of 
the system. The efficiency was greater where the system was 
larger. However, the efficiency of the larger systems was reduced 
through the heat losses in its various components. (LB) 4 tabs. 


13745 (IE-MOEI-84/0001) Examination of the possibilities 
for using local materials for home-heating stoves. Masarky, S.; 
Zimels, Y. Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Earth Science Research Administration; Technion-israel inst. of 
Tech., Haifa (israel). Minerals Engineering Research Center. Oct 
1984. 5p. (In Hebrew). Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

There seems to be a mistake on the cover where the report is 
defined as a final report. The text defines it as interim report no.4. 

The purpose of this work was to identify local material that is 
suitable for the construction of home heating stoves. Interim re- 
ports, numbers 1, 2 and 3 described the examination of clay from 
Palmahim quarry, which had the desired properties. Several hun- 
dred kilograms of material from the Palmahim quarry and from the 
Yavne quarry were sampled. The material, which was taken from 
the surface, was clay mixed with sand. It was mixed, crushed, 
dried, ground, sintered and ground again. The resulting clay aggre- 
gate had a density of 800 kilograms per cubic meter, and the 
following grain size distribution: 45% greater than or equal to 6.7 
mm, 25% between 2-6.7 mm, 5% between 1-2 mm, and 25% of 
thin dust. The clay aggregate was mixed with 12% Portland ce- 
ment and water, and the mixture was formed into standard-size 
blocks of 40 x 20 x 20 cm. The weight of each block was 10.5 kilo- 
grams, compared with 21 kilograms for standard blocks. Three 
methods of producing blocks with coal ash were tested: a hot 
method which uses sintering, a cold method which uses chemical 
bonds and hydraulic processes, and a cold method in which gas 
producing materials are added to the aggregate and cause it to 
rise. Each of these methods is described. (EHN) 


13746 (IE-MOEI-85/0101) A system for controlling energy 
In the Clal Bullding in Jerusalem. Progress report. Berlin, P.; 
Rudick, D.; Ben-Senior, R.; Drimer, A. (ed.); Tena, M. (ed.). Min- 
istry of Energy and Infrastructure, Jerusalem (Israel). Energy 
Conservation Div. Apr 1985. 27p. (in Hebrew and English). Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 
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Text in Hebrew, computer printout and legends of 3 tables in 
English. 

The Clal Building contains offices, commercial areas, and under- 
ground parking. It is serviced by airconditioning, venting and 
lighting systems, and elevators. It has a computerized control sys- 
tem, the MEIC 3000, built by Motorola, which serves to avoid peak 
loads and cut down expenses in electric power, fuel, and mainte- 
nance. It performs the following functions: timing of the loads 
according to a predetermined schedule, control of the peak loads, 
regulation of the loads according to internal and external conditions, 
follow-up on the working hours of the various systems, delivery of 
orders for preventive maintenance operations, control of failures in- 
cluding warning signals, and delivery of operational reports of the 
system. In 1983 and 1984 a follow-up was carried out on its perfor- 
mance, and electric and fuel consumption were compared to those 
in previous years. It was determined that the system had brought 
about a saving of 10% in fuel consumption, and of 28% in electric- 
ity consumption, that the money saved was $9000, and that the 
payback period was 3 years and 7 months. (LB) 9 tabs., 2 figs. 


13747 (IE-MOEF-85/0104) Computerized system for energy 
management in Kibbutz Be’erot Itzhak. interim report. Rudick, 
D. Ministry of Energy and Infrastructure, Jerusalem (israel). Energy 
Conservation Div. Apr 1985. 19p. (in Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

A computerized system for the management of electrical energy 
was installed in Kibbutz Be’erot Itzhak in 1980, in an attempt to 
control and reduce electricity consumption. The system performed 
the following functions: it switched the electric boiler on and off ac- 
cording to outside temperatures and to a predetermined distribution 
of residential areas, it turned off air conditioners automatically in 
homes when residents were expected to be absent and when the 
overall load was high, it shut off the ventilating systems in public 
buildings during the day, it operated the outside lighting system au- 
tomatically at night, and turned it off at predetermined hours during 
the day. The system cost $16,000, and the annual saving in elec- 
tricity was 175,000 kWh, or 18% of the total electric consumption. 
The amount of money saved annually amounted to $10,900, and 
the payback period was 2.5 years. (LB) 1 fig., 3 tabs., 1 map 


13748 (IE-MOEI-86/0105) Solar and electric heaters in 
homes - energy aspects. Zaviodovsky, E. (ed.). Ministry of En- 
ergy and Infrastructure, Jerusalem (Israel). Energy Conservation 
Div. Dec 1986. 25p. (in Hebrew). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

This report surveys electric solar water heaters in terms of 
energy, and in relation to the following factors: total number of boil- 
ers, type of boiler used as related to the size of the family, electric 
energy consumption by electric heaters and the energy saved with 
solar heaters, effect of solar heaters during peak loads on the elec- 
tric network, and the investment required to take advantage of the 
Israel Electric Corporation's low rates. All the data were gathered 
by the Israel Electric Corporation, the Productivity Institute and the 
Ministry of Energy and Infrastructure. Additional data were obtained 
from the Israel Central Bureau of Statistics. No field tests were car- 
ried out. It was found that large families preferred solar heaters to 
electric heaters. The solar heaters consumed 361 kWh as com- 
pared with 1151 kWh by electric heaters. Solar heating thus 
brought about a 5% saving in electricity consumption in Israel. The 
peak loads were reduced by 35 MW(e). The desirability of making 
use of the Israel Electric Corporation's low rates was not proved. 
(LB) 14 tabs. 


13749 (IE-MOEI-EC—85/0100) Heat pump for greenhouse 
heating - Petah Tikvah School of Gardening and Landscaping. 
Progress report. Rudick, D. Ministry of Energy and Infrastructure, 
Jerusalem (israel). Energy Conservation Div.; Israel Petroleum and 
Energy Inst., Tel Aviv (israel). Apr 1985. 12p. (In Hebrew). Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

The heat pump system for heating greenhouses at the Petah 
Tikvah Gardening and Landscaping School is recognized by the 
Ministry of Energy and Infrastructure as a demonstration plant, 
qualifying for a 30% grant, amounting to $7,500. The installation 
uses ground heat to maintain internal temperatures of 15-17 de- 
grees C when outside temperatures fall to 2-4 degrees C. Outside 
and inside temperature records are presented for Dec 1981 to Apr 
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1982 in an appendix. Comparison between the costs of heating 
similar areas of greenhouse (about 100 m?*) by oil burning heaters 
and by the heat pump indicate a payback period for the heat pump 
of about 8 years and that investment is not worthwhile. (MR) 1 fig., 
1 tab. 


13750 (IE-TBRS—84/0001) Shading of building openings for 
energy conservation. BAMA Project - Energy Conserving 
Buildings. Hassid, S.; Poreh, M. Technion Research and Develop- 
ment Foundation Ltd., Haifa (israel); Technion-israel Inst. of Tech., 
Haifa (Israel). Building Research Station; Technion-israel Inst. of 
Tech., Haifa (Israel). Environmental and Water Resources Re- 
search Center. May 1984. 24p. (in Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

The optimal design of an energy efficient building is based on 
the collection of solar heat during the winter months but not during 
the summer. One of the ways of preventing solar heat from enter- 
ing the building in the summer is shading which takes into account 
the sun position during the summer and the winter. This report an- 
alyzes the problems encountered in the design of shadings (both 
stationary and moving) for residential buildings in Israel. (EHN) 10 
figs., 9 tabs., 4 refs. 


13751 (IE-TBRS-84/0002) Physical simulations of passive 
solar apartments. Winter experiments, 1983-1984. BAMA 
Project - Energy Conserving Buildings. Wagner, D.; Poreh, M.; 
Hassid, S. Technion Research and Development Foundation Ltd., 
Haifa (israel); Technion-lsrael Inst. of Tech., Haifa (israel). Building 
Research Station; Technion-lsrael Inst. of Tech., Haifa (Israel). En- 
vironmental and Water Resources Research Center. Apr 1984. 45p. 
(In Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

As part of the research on energy efficient buildings, 7 control 
cells, intended to simulate residential apartments, were constructed 
in the Technion - Israel Institute of Technology. The purpose of the 
experiments was to use physical simulation to study the thermal 
processes in passive solar apartments, under controlled conditions. 


This report describes the results of these experiments during the 
winter of 1983-1984. Measurements are tabulated and plotted, and 
compared with results obtained from a numerical model. (EHN) 2 
figs., 36 tabs., 3 refs. 


13752 (IE-TBRS—84/0003) Evaluation of energy consump- 
tion of passive solar apartments in Israel. Wagner, D.; Poreh, 
M.; Hassid, S. Technion Research and Development Foundation 
Ltd., Haifa (israel); Technion-israel Inst. of Tech., Haifa (Israel). 
Building Research Station; Technion-lsrael Inst. of Tech., Haifa (Is- 
rael). Environmental and Water Resources Research Center. Mar 
1984. 36p. (In Hebrew and English). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Text in Hebrew, legends in English. 

A computer model was developed, to predict thermal behavior 
and energy consumption of residential apartments. The purpose of 
the work was to examine the effects on the apartment heating re- 
quirements of different parameters, such as climatic zone, location 
of the apartment in the building (outside wall versus inside wall, top 
floor versus middie floor, etc.), type of glazing, construction mate- 
rial and glazing area. Several hundred runs were made with 
different apartment parameters. Major conclusions were: (1) the ef- 
fect of thermal mass of the apartment internal walls was small, (2) 
an apartment which faced due south required less energy for heat- 
ing than an apartment that faced southwest, (3) double glazing 
reduced heating requirements by a small amount, which did not 
justify the added cost, (4) glazing area had a strong effect on heat- 
ing requirements when the windows were small, but the effect 
decreased as the size of the windows increased. The report con- 
tains a recommendation that the Israeli law affecting apartment 
insulation (Israeli standard number 1045) be changed, to incorpo- 
rate the effect of passive solar heat. (EHN) 2 figs., 79 tabs., 5 refs. 


13753 (IE-TBRS-85/0001) Passive solar in Is- 
rael: monitoring of full-scale apartments during the 1984-1985 
winter season. Final report. Hassid, S.; Wegner, D. Technion Re- 
search and Development Foundation Ltd., Haifa (\srael); 
Technion-israel Inst. of Tech., Haifa (Israel). Building Research Sta- 
tion; Technion-israel Inst. of Tech., Haifa (Israel). Environmental and 





Water Resources Research Center. Jun 1985. 63p. (in English and 
Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Report in English, summary in Hebrew. 

This report describes the monitoring of full scale solar apartments 
during the winter of 1984-1985. The complete program called for 
the monitoring of the apartments for at least two winters and one 
summer so that reliable conclusions could be drawn on the effec- 
tiveness of passive solar heating of typical Israeli apartments. The 
experiment was conducted after the monitoring of downscaled 
apartment cells proved inaccurate. The report describes the apart- 
ment building including window locations, type of ventilation, 
building material, apartment design, and auxiliary heating system, 
and the monitoring system, which consisted of a data logger and 
thermocouples located at various points in the apartments. At the 
end of the winter season there was no conclusive evidence of en- 
ergy savings in passive solar apartments. (EHN) 6 figs., 48 tabs. 


13754 (IE-TBRS—-85/0002) Energy conserving bulidings. 
Progress report, April-June 1985. Hassid, S.; Wegner, D. Tech- 
nion Research and Development Foundation Ltd., Haifa (israel); 
Technion-israel Inst. of Tech., Haifa (israel). Building Research Sta- 
tion; Technion-lsrael Inst. of Tech., Haifa (israel). Environmental 
and Water Resources Research Center. Jul 1985. 6p. (In Hebrew). 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

The purpose of this work was to examine the effect of thermal 
mass on the thermal performance of Israeli apartments during the 
summer months. The heat transfer coefficients of apartments with 
different thermal masses were kept constant. The experiment was 
conducted on downscaled apartment cells, made of different con- 
struction material such as Ytong, hollow concrete blocks, and filled 
concrete blocks. The following experiments were conducted: ex- 
periments without solar wind, experiments with shut but not shaded 
windows, and experiments with open windows in the solar apart- 
ments and shut windows in the control apartments. Apartment 
hourly temperature logs and solar power in kWh per day are given 
for the different apartments for each of the experiments. (EHN) 1 
fig. 


13755 (IE-TBRS—86/0001) Effect of the outside wall mate- 
rial on the summer thermal behavior of an Israeli apartment in 
the coastal region. BAMA project - energy conserving build- 
ings. Hassid, S.; Wagner, D. Technion Research and Development 
Foundation Ltd., Haifa (Israel); Technion-israel Inst. of Tech., Haifa 
(Israel). Building Research Station; Technion-israel Inst. of Tech., 
Haifa (israel). Environmental and Water Resources Research Cen- 
ter; Ministry of Energy and Infrastructure, Jerusalem (israel). Feb 
1986. 59p. (In Hebrew). Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

This report summarizes the research on thermal capacity of out- 
side walls and thermal behavior of residential dwellings in the 
coastal region of Israel. The investigation was carried out using 
models of average Israeli apartments. Temperatures in 5 control 
cells which simulated 2 outside rooms and 3 inside rooms were 
measured for different outside wall materials. Building materials 
were Ytong blocks, hollow concrete blocks and filled concrete 
blocks. The effect of airing, shading of the southern window and 
improvement of the thermal quality of inside walls were also investi- 
gated. Results were that the outside-wall building material had little 
effect on the inside temperature of the apartment. The reasons 
were the large thermal capacity of the apartment and the high ther- 
mal load during the summer months. (EHN) 4 figs., 6 tabs., 3 refs. 


13756 (IKE-7-12) Plate heat exchangers in air conditioning 
applications. Development of air-coolers, air-heaters and air- 
conditioning units with low pressure loss. Bach, H.; Diemer, R.; 
Eisenmann, G.; Goettling, D.; Madjidi, M. Stuttgart Univ. (Germany, 
F.R.). Inst. fuer Kernenergetik und Energiesysteme; Foerderge- 
selischaft Technischer Ausbau e.V., Bonn (Germany, F.R.). Aug 
1989. 211p. (in German). Contract AIF 7196. Order Number 
DE90744698. Available from NTIS (US Sales Only), PC A10/MF 
A01. 

To prepare the development of a water to air plate heat ex- 
changer the state of the art, i.e. the technological knowhow and 
the design basis are given. The concept and ideas are presented 
which lead to a slightly wavy plate. Furthermore an exemplary 
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design of a plate heat exchanger and an air-conditioning unit is de- 
scribed and finally the application of plate heat exchangers as 
direct evaporators and the potential icing problems are investi- 
gated. Comparing measured and calculated data shows that the 
performance of plates with plane surfaces can be predicted fairly 
well by the presented design methods. The performance of plates 
with strongly wavy surface however has to be measured. Optimiza- 
tion calculations yield to an air gap of slightly over 4 mm. 
Comparison with an air-conditioning unit demonstrates that the 
strongest advantage is for the air cooler (one third of the pressure 
loss) that a new concept of an air-conditioning unit has lower 
losses in the fan unit and that it does not need an eliminator. This 
results in half the volume for the new unit, in a pressure drop of 
88%, fan power of 90% and fan revolutions of 50%. (orig/GL). 


13757 (JSES—8801, pp. 65-68) Study on the passive cool 
Ing effect of the test house with basement and cool tube in 
the hot and humid area. Ogawa, Jun’ichi (Kyushu Univ., Fukuoka 
(Japan)); Watanabe, Toshiyuki; Tatsu, Yuji; Matono, Koichi; Urano, 
Yo. Japan Solar Energy Society, Tokyo (Japan). 1 Dec 1988. (in 
Japanese). (CONF-881293—Absts.: JSES and JWEA joint confer- 
ence, Kumamoto (Japan), 1-2 Dec 1988). In Abstracts of 1988 
JSES-JWEA joint conference. Order Number DE89900544. Avail- 
able from NTIS (US Sales Only), PC A14/MF A01. 

Indoor thermal environment and underground temperatures were 
measured in an insulated air-tight wooden house having a base- 
ment and cool tubes, and the effect of the geothermal cooling 
process system is reported. The house has, as passive elements, 
a basement, cool tubes, a sun room, a skylight, and ground floor, 
and the walls and openings are highly insulated and air-tight. The 
basement acts as a storage for cool air in summer and as a ther- 
mal energy storage in winter. To make efficient use of geothermal 
heat, the walls of the basement are not insulated. The cool tubes 
send cold air directly to rooms on each floor, and blows out cold 
air into the basement for storage. Air conditioning and ventilation 
systems are provided as active elements. Integrated daily cooling 
calories, mean outdoor temperatures, and mean geothermal tem- 
peratures around the cool tubes are shown. Rise of geothermal 
temperature by the continual intermittent air blast from the cool 
tubes and the decrease of the outdoor temperature are considered 
to be the cause of the decreasing trend of cooling calories with the 
passage of time. 13 figs., 1 tab. 


13758 (MOEI-EC-1-89) Guide to energy conservation in 
residential buildings. Climatic aspects, architectural design, 
building envelope design and economic aspects. Dvoskin, D. 
(ed.); Granot, N. (ed.). Ministry of Energy and Infrastructure, 
Jerusalem (israel). Energy Conservation Div.; Heshev, Tel Aviv (Is- 
rael). Inter-Kibbutz Unit for Management Services. Feb 1989. 415p. 
(In Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Appendix ALEPH (7 p.) comprises "Energy systems for internal 
climate control in residences” by E. Zablodovsky. Appendix BET 
(44 p.) comprises "Design of energy conserving residential build- 
ings: examples” by N. Granot. 

The report comprises 10 sections and 2 appendices dealing with 
aspects of building design for energy conservation. The section 
headings are: Climatic building. Climate data for building design in 
Israel. Principles of heat flow analysis. Thermal data. Shade. Venti- 
lation. Engineering aspects of passive use of solar energy. 
Engineering aspects of insulation and draft-proofing of the building 
envelope. Residential building envelopes, cooling load and energy 
requirements. Economic aspects of building envelope insulation. 
Energy systems for internal climatic control. Examples of energy 
conserving design for residential buildings. (RP) 77 figs., 142 tabs., 
80 refs. 


13759 (MOEI-EC—1-89 ALEPH.1-ALEPH.36) Climatic con- 
struction. Shaviv, E. Ministry of Energy and Infrastructure, 
Jerusalem (israel). Energy Conservation Div.; Heshev, Tel Aviv (Is- 
rael). Inter-Kibbutz Unit for Management Services. Feb 1989. (in 
Hebrew). In Guide to energy conservation in residential buildings. 
Climatic aspects, architectural design, building envelope design 
and economic aspects. Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 
Order with complete bibliographic information. 
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Several aspects of the climatic design of residential buildings in 
Israel are discussed. A solar house, designed to exploit solar 
energy can obtain 90% of its heating energy from direct solar radi- 
ation. With suitable insulation and orientation, existing houses 
could obtain up to 70% of their heating in this way. Heavy building 
materials can provide a large thermal mass to stabilize internal 
temperatures. Thermal insulation and draftproofing can make an 
important contribution to energy conservation, with little use of me- 
chanical means. Ventilation is important for personal cooling and 
for reducing humidity and, in combination with evaporation, con- 
tributes to cooling a building. Other aspects discussed are the use 
of suitable building design to contro! heat distribution and the use 
of shading, orientation and external white painting to control radia- 
tive heat input and loss. (RP) 12 figs., 1 tab., 10 refs. 


13760 (MOEI-EC-1-89 BET.1-BET.33) Climatic data for 
building design in Israel. Bitan, A. Ministry of Energy and Infra- 
structure, Jerusalem (israel). Energy Conservation Div.; Heshev, 
Tel Aviv (israel). Inter-Kibbutz Unit for Management Services. Feb 
1989. (In Hebrew). In Guide to energy conservation in residential 
buildings. Climatic aspects, architectural design, building envelope 
design and economic aspects. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The climatic conditions in the various climatic zones of Israel are 
discussed, with emphasis on the temperature and humidity ranges 
experienced. Tables are presented which include: maximum and 
minimum temperatures, relative humidity, water vapor pressure, 
days on which heating is required, heat loads, wind and insolation. 
(RP) 27 tabs., 10 refs. 


13761 (MOEI-EC—1-89 DALET.1-DALET.18) Thermal com- 


fort. Shapira, Y. Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Energy Conservation Div.; Heshev, Tel Aviv (Israel). Inter- 
Kibbutz Unit for Management Services. Feb 1989. (in Hebrew). In 
Guide to energy conservation in residential buildings. Climatic as- 
pects, architectural design, building envelope design and economic 


aspects. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; An appendix com- 
prises a quantitative analysis of thermal comfort. 

Thermal comfort is discussed in terms of the heat flows into and 
out of the human body. Aspects discussed include metabolic heat 
generation, radiative heat exchange with the surroundings, the 
effects of various items of clothing, the bodily heat balance in sum- 
mer and winter. A quantitative analysis is presented of the bodily 
heat balance, and its control by heat exchange with the surround- 
ings. (RP) 1 fig., 4 tabs., 3 refs. 


13762 (MOEI-EC—1-89 GIMEL.1-GIMEL.13) Principles of 
heat transfer theory. Hassid, S. Ministry of Energy and Infrastruc- 
ture, Jerusalem (Israel). Energy Conservation Div.; Heshev, Tel 
Aviv (Israel). Inter-Kibbutz Unit for Management Services. Feb 
1989. (In Hebrew). In Guide to energy conservation in residential 
buildings. Climatic aspects, architectural design, building envelope 
design and economic aspects. Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The heat transfer processes in residential buildings are briefly 
discussed and equations are presented which describe the pro- 
cesses of conduction, radiative heat transfer and natural and 
forced convection. (RP) 1 fig., 2 tabs., 3 refs. 


13763 (MOEI-EC—1-89 HET.1-HET.49) Engineering aspects 
of insulation and draftproofing of the building envelope. 
Becker, R. Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Energy Conservation Div.; Heshev, Tel Aviv (Israel). Inter- 
Kibbutz Unit for Management Services. Feb 1989. (In Hebrew). In 
Guide to energy conservation in residential buildings. Climatic as- 
pects, architectural design, building envelope design and economic 
aspects. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The relationship between external and internal temperatures is 
discussed and the effects on it of insulation and draftproofing are 
indicated. Equations and graphs to aid calculations of internal hu- 
midity and temperature are presented. Among the consequences 
of sealing and restricted ventilation, which must be guarded 
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against are swelling of structural and other materials through mois- 
ture absorption and the growth of molds. Data and equations are 
presented for calculating the effects of insulation and ventilation. 
Data and equations are presented for calculating the thermal con- 
ductance and resistance of structural components. Specifications 
are presented for Israeli requirements for the various building 
materials and for the designs of building blocks. Details of window- 
sealing designs and materials are presented. An appendix 
comprises an example of a thermal conductance calculation for an 
apartment. (RP) 24 figs., 22 tabs., 11 refs. 


13764 (MOEI-EC—1-89 HEY.1-HEY.33) Shading. Shabiv, E. 
Ministry of Energy and Infrastructure, Jerusalem (israel). Energy 
Conservation Div.; Heshev, Tel Aviv (Israel). Inter-Kibbutz Unit for 
Management Services. Feb 1989. (In Hebrew). In Guide to energy 
conservation in residential buildings. Climatic aspects, architectural 
design, building envelope design and economic aspects. Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The importance of shading openings in buildings as a means of 
improving thermal comfort is stressed. Shading of the building en- 
velope can also be important, but is less so than that of openings. 
Tabulated data are presented on the effects of various types of 
shading on various types of windows, radiation intensity in various 
directions and seasonal values of radiative heat input in various Is- 
raeli locations. Methods are presented for calculating the heat load 
on building envelopes and for designing external shades. (RP) 20 
figs., 17 tabs., 15 refs. 


13765 (MOEI-EC—1-89 TET.1-TET.22) Residential bullding 
envelopes, cooling loads and energy needs. Hirsch, M. Ministry 
of Energy and Infrastructure, Jerusalem (israel). Energy Conserva- 
tion Div.; Heshev, Tel Aviv (Israel). Inter-Kibbutz Unit for 
Management Services. Feb 1989. (in Hebrew). In Guide to energy 
conservation in residential buildings. Climatic aspects, architectural 
design, building envelope design and economic aspects. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Methods are presented for calculating the air conditioning power 
needed to maintain a comfortable temperature level, which, in Is- 
rael, is set at 25.5 degrees C. The calculations are based on the 
Cooling Load Temperature Difference Method (CLTD) of the Ameri- 
can Society of Heating, Refrigerating and Air Conditioning 
Engineers. Material data for the various materials used in Israeli 
buildings and climatic data for the various regions of Israel are pre- 
sented and their use in the appropriate equations is explained. An 
appendix comprises results of such calculations. (RP) 10 tabs., 2 
refs. 


13766 (MOEI-EC—1-89 VAV.1-VAV.28) Ventilation. Shaviv, E. 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Energy 
Conservation Div.; Heshev, Tel Aviv (israel). Inter-Kibbutz Unit for 
Management Services. Feb 1989. (In Hebrew). In Guide to energy 
conservation in residential buildings. Climatic aspects, architecturai/ 
design, building envelope design and economic aspects. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The functions of ventilation are discussed: the replacement of 
stale air in a building by fresh air, body-cooling by circulation of air 
in an enclosure, and use of cool air from outside to cool buildings 
at night, when the temperature (in Israeli conditions) is about 10 
degrees C below daytime temperatures. Conditions are discussed 
under which natural air circulation can be achieved, driven by tem- 
perature gradients or by winds. In the absence of such conditions 
forced circulation can still achieve cooling of a building or improved 
personal comfort considerably more cheaply than air conditioning. 
The appropriate fan positions and air velocities necessary to 
achieve comfort at various temperature and humidity levels, and 
equations for calculating them are presented and discussed. The 
principles of designing buildings to take advantage of the various 
possibilities of ventilation are presented, with particular emphasis 
on the positioning of vents relative to structural features. (RP) 9 
figs., 3 tabs., 8 refs. 


13767 (MOEI-EC—2-88) Final report on the project for ex- 
amination of thermal insulation in residential bulldings. 





Sergowitz, D. (ed.); Suzy, E. (ed.). Ministry of Energy and Infra- 
structure, Jerusalem (Israel). Energy Conservation Div. Mar 1988. 
40p. (in Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

Israel Standard IS 1045 - thermal insulation in residential build- 
ings - is is a binding document for all designers of residential 
buildings and for all officials in charge of approving residential 
building plans. The Advisory Bureau for Energy Saving in Buildings 
(which is jointly sponsored by the Energy Conservation Dept. of 
the Ministry of Energy and Infrastructure and the Building Center of 
Israel) developed a program for computerized calculation of ther- 
mal characteristics of buildings, and for comparison of results with 
the requirements of IS 1045. A project was implemented for sup- 
plying computer services by means of a program developed for the 
use of technical crews, local authorities, planners, contractors and 
builders. The service is provided gratis by the Advisory Bureau for 
Energy Saving in Buildings. To increase awareness for the need of 
constructing buildings which are adequately insulated, a wide pro- 
gram was initiated, advertizing and explaining the virtues of thermal 
insulation. During 1987/88 computerized calculation services were 
provided for the checking of 180 buildings, 795 dwelling units and 
10 public buildings. Appendices 1-5 show the presentation of data 
to be used in the calculations and examples of results. Appendices 
6-10 show examples of the publicity material. (MR) 7 tabs. 


13768 (MOEI-EC—2-88) Examination of thermal characteris- 
tics of buildings. Final report. Sergovic, D.; Suzie, A. Building 
Center of Israel, Tel Aviv (israel); Ministry of Energy and Infrastruc- 
ture, Jerusalem (Israel). Energy Conservation Div. Mar 1988. 82p. 
(In Hebrew). Available from COST] P.O.B 20125, TEL-AVIV 61201. 

Include 10 appendices. 

Israel Standard IS 1045 - Thermal insulation in residential build- 
ings - was prepared as a binding document for all designers of 
residential buildings and for all officials in charge of approving resi- 
dential building plans. The Advisory Bureau for Energy Saving in 
Buildings, which is jointly sponsored by the Ministry of Energy and 
Infrastructure, Conservation Division and the Building Center of Is- 
rael, developed a program for computerized calculation of thermal 
characteristics of buildings, and for comparison of results to the 
requirements of IS 1045. In 1987-88 the Energy Conservation divi- 
sion of the Ministry of Energy and Infrastructure initiated and 
implemented a project for the supplying of computer services by 
means of a program developed for the use of technical crews, lo- 
cal authorities, planners, contractors and builders. The service is 
provided gratis by the Advisory Bureau for Energy Saving in Build- 
ings. In order to increase awareness for the need of constructing 
buildings which are adequately insulated so as to save heating and 
cooling energy, a wide program was initiated, advertising and 
explaining the virtues of thermal insulation. During 1987-88 com- 
puterized calculation services were provided for the checking of 
180 buildings, 795 dwelling units and 10 public buildings. (author) 
9 tabs. 


13769 (MOEI-EC—2-89) Potential energy saving in Israel. 
Report no. 1. Existing residential bulidings. Novarsky, Y. (ed.). 
Ministry of Energy and Infrastructure, Jerusalem (israel). Energy 
Conservation Div. 26 Jan 1989. 14p. (in Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The report is based on a brief preliminary survey and should be 
regarded as providing an order of magnitude indication of the dis- 
tribution of energy use and potential savings. The survey covered 
electricity consumption for space and water heating in existing resi- 
dential buildings. Potential savings through the introduction of solar 
water heaters and by improved insulation were calculated. The to- 
tal electricity consumption in residential buildings in Israel in 1988 
was 4,471,200,000 kWh. Solar water heating installations could 
save 237,000,000 kWh or 5.3% of the sector’s requirements. Im- 
proved sealing could save 27,000,000 kWh, or 0.6%, on heating 
and 25,000,000 kWh, or 0.6%, on air conditioning. Improved ther- 
mal insulation could save 50,000,000 kWh, or 1.1%, on heating 
and the same on air conditioning. (RP) 7 tabs., 5 refs. 


13770 (MOEI-EC-3-87) Development of methods to exam- 
ine thermosyphonic accelerators in water heaters. Rudnick, A. 
(ed.). Ministry of Energy and Infrastructure, Jerusalem (israel). En- 
ergy Conservation Div.; Standards Inst. of Israel, Tel Aviv (Israel). 
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Apr 1987. 37p. (In Hebrew and English). Available from COST! 
P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, abstract in English. 

Thermosyphonic accelerators are devices which allow a portion 
of the water in an electric water heater to be heated in a relatively 
short time, thus saving heating time as well as electricity. The pur- 
pose of this study was to develop methods for evaluating the 
tendency of accelerators to clog because of mineral deposits. The 
method used was based on applying cycles of heating and ex- 
changing a portion of the water. The test, using hard water, lasted 
for 4 days, and demonstrated that any thermosyphonic accelerator 
can clog, and that the time this takes depends on its geometry. 
When the geometry of the accelerator was altered in an attempt to 
reduce clogging, its effectiveness was reduced. It was 
that clogging tests be carried out in accelerators for use in electric 
heaters. Less severe requirements were recommended for acceler- 
ators used in solar systems as they are not likely to clog. (LB) 3 
tabs., 3 figs. 


13771 (MOEI-EC-3-88) Surveys to evaluate potential en- 
ergy savings in industrial plants and institutions. Menuhin, Y. 
(ed.); Suzy, A. (ed.). Ministry of Energy and infrastructure, 
Jerusalem (israel). Energy Conservation Div. Mar 1988. 48p. (in 
Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Surveys to evaluate potential energy conservation in industrial 
plants and institutions in Israel were carried out since 1978, with 
the encouragement and partial support of the Energy Conservation 
Division of the Ministry of Energy and Infrastructure. The surveys 
illustrate information concerning energy consumption and evaluate 
the potential savings of electricity and fuel oil. Summaries of the 
results of 22 surveys are presented. (Author) 22 tabs. 


13772 (MOEI-EC-3-88) Surveys to identify the potential for 
energy savings in industrial and institutions. Collection 
of information sheets. Minuchin, |. (ed.); Suzi, E. (ed.). Ministry of 
Energy and Infrastructure, Jerusalem (israel). E Conservation 
Div. Mar 1988. 186p. (In Hebrew). Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

Surveys have been undertaken over the past 10 years in organi- 
zations such as industrial plants, institutions, and municipalities, 
under the auspices of the Ministry of Energy and Infrastructure. 
Each survey summary includes outlines of the modes of energy 
consumption, (¢.g. electricity, fuel, gas, solar energy, steam en- 
gines) and the amount of energy consumed annually. The authors 
suggest potential future energy conservation by different means, 
chiefly through the repair and redesign of existing equipment. (LB) 
336 tabs. 


13773 (MOEI-EC—03-89) Inclusive program for energy con- 
servation in hill settlements. Part B: Procedures for realization 
of the conservation program. Granot, N. (ed.); Zablodovski, E. 
(ed.); Dvoskin, D. (ed.). Ministry of Energy and Infrastructure, 
Jerusalem (israel). Energy Conservation Div. Mar 1989. 23p. (In 
Hebrew and English). Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

Report in Hebrew, abstract in English. 

The plan pertains to localities situated higher than 600 m above 
sea level (heating degree days 1000 to 1370). It is based on 2 field 
surveys, one of which covered 6 kibbutzim and the other, 340 
households living in single storey houses and cottages in rural and 
urban areas. The average kibbutz household comprises 2.4 per- 
sons living in a residence of about 65 m?, with annual energy 
requirements of 6,400 kWh for space heating and 2,800 kWh for 
water heating. The cost of these 9200 kWh is 917 shekels per an- 
num per household. Kerosene or light oil provides 60% of this 
energy, heavy oil 15% and electricity 25%. Realization of energy 
conservation projects in the 15 kibbutzim in the region would result 
in energy savings of about 16%. The average suburban or rural 
household (excluding the kibbutzim) comprises 4.7 persons iiving in 
a residence of about 130 m?, with annual energy requirements of 
7,250 kWh for space heating and 735 kWh for water heating. The 
cost of these 7985 kWh is 655 shekels per annum per household. 
Kerosene or light oil provides 66% of the space heating energy, 
firewood 17%, gas 7% and electricity 10%. 66% of the energy for 
space heating is derived from kerosene and light oil, 17% from fire- 
wood, 7% from gas and 10% from electricity. Realization of energy 
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conservation projects in the 16,500 households of the region would 
result in energy savings of about 25%. (author) 26 tabs. 


13774 (MOEI-EC-—6-88) Review of sanitary water heating 
using heat pumps. Zablodovski, E.; Sivan, A. Ministry of Energy 
and infrastructure, Jerusalem (Israel). Energy Conservation Div.; 
Heshev, Tel Aviv (israel). Inter-Kibbutz Unit for Management Ser- 
vices. May 1988. 108p. (In Hebrew). Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

The review explains the technical principles of heat pumps and 
their performance in sanitary water heating. It assesses their sav- 
ings in cost and energy as compared to other means of water 
heating, namely solar, electric, and fuel systems. Field tests were 
carried out on heating systems in various locations. A specially de- 
veloped computer program was used for numerical simulations on 
55 heating system models. The results show that heat pump sys- 
tems are economically superior for use in buildings taller than 4 
stories, and the authors recommend converting other systems to 
heat pumps. (LB) 40 tabs. 


13775 (MOEI-EC—26-87) Techno-economic analysis of the 
methods of heating sanitary water. Interim report no. 4. 
Zaviodovski, A. (ed.); Sivan, A. (ed.). Ministry of Energy and infra- 
structure, Jerusalem (israel). Energy Conservation Div.; Heshev, 
Tel Aviv (Israel). Inter-Kibbutz Unit for Management Services. Jul 
1987. 47p. (in Hebrew). Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

This is the fourth report of a survey of sanitary water heating by 
heat pumps. 

The report surveys methods of heating sanitary water in residen- 
tial buildings from economic and technical aspects. Three groups of 
heating devices are reviewed: electric heaters, solar systems and 
heat pumps for use in single apartments, multi-apartment devices 
which include central solar systems with individual back-up, and 
heat pump systems with central back-up. The last group includes 
heat pump replacements for 2 existing central systems: electric, 
and fuel. Energy costs were calculated for 2 levels of annual water 
consumption and 3 levels of oil prices. The investment cost was 
the cost of the combined components. The maintenance costs 
were 2% to 3% of the investment cost. The period of return on the 
investment was calculated using annual interest of 8% and 12%. 
The domestic solar system proved to be the most economical for 
buildings up to 4 floors. For larger buildings, the most economical 
system was the central heat pump with central back-up. Conver- 
sion of central electric and fuel systems was recommended for 
buildings of more than 16 apartments. The return on the invest- 
ment period in cases of conversion was 2.9 to 8.5 years for fuel 
systems, and 1.7 to 2.4 years for electric systems. (LB) 33 tabs. 


13776 (MOEI-RD-6-87) Effect of heating patterns in 
dwellings on energy conservation and peak consumption. Fi- 
nal report no. 1. Becker, R.; Paciuk, M. Ministry of Energy and 
Infrastructure, Jerusalem (israel). Research and Development Div.; 
Technion-israel Inst. of Tech., Haifa (Israel). Building Research Sta- 
tion; Technion Research and Development Foundation Ltd., Haifa 
(Israel). Jun 1987. 84p. (In Hebrew and English). (TBRS—017-419- 
1). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, legends of graphs and tables in English. 

This report covers a preliminary phase of a long-term project, 
carried out in two stages: (1) A study of the “common” heating pat- 
terns, as revealed by field surveys conducted over the past several 
years in several Israeli neighbourhoods. The surveys indicated that 
intermittent heating was prevalent with peak consumption between 
19:00 and 22:00. (2) Preliminary investigation of the effect of differ- 
ent intermittent heating patterns on the total energy consumption 
and on the required peak heating. Calculations were performed by 
means of the TARP program (developed by NBS in the USA). 
Runs included multifamily medium-rise houses, with various types 
of envelope insulation, and with solar radiation through windows 
eliminated. Results indicated that peak consumption could be re- 
duced, and thermal comfort considerably improved by recourse to 
earlier heating hours. (authors) 3 figs., 23 tabs., 15 refs. 


13777 (MOEI-RD-7-87) Directions for the climatic design 
of classrooms, offices and workshop buildings - standard 
proposition. Final report no. 4. Hoffman, M. Ministry of Energy 
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and Infrastructure, Jerusalem (israel); Technion-israel Inst. of 
Tech., Haifa (Israel). Building Research Station; Technion Research 
and Development Foundation Ltd., Haifa (israel). Jun 1987. 69p. 
(In Hebrew). (TBRS-5-5017-11-4). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

This report includes two essential parts and 3 appendices. In 
part 1 the standards proposition is developed including thermal in- 
sulation requirements for building components in class rooms 
(schools and kindergarten) buildings and in offices and workshops 
buildings in order to achieve maximum thermal comfort with mini- 
mum energy consumption. In part 2 (addendum) a study is 
performed and design directions proposed relating to the energy 
meaning of minimum thermal insulation in building with "passive” 
solar heating elements (direct gain and solar glazed verandas and 
corridors), and with “passive” cooling elements (by nocturnal or 
nocturnal and diurnal ventilation) for the four different climatic 
zones in Israel. Combined effects are studied and climatic design 
directions are consequentially developed. Appendix 1 relates to 
windows place and size to obtain best natural ventilation. Appendix 
2 relates to minimum requirements of fresh air, and appendix 3 to 
window size and shape influence on people subjective indoor per- 
ception. Preliminary research work reported in reports 1(1986), 
2(1986), 3(1986) included thermodynamic studies using the com- 
puterized TTTC simulation method which thermal forecasting 
accuracy was demonstrated 'in situ’ in real buildings monitored un- 
der real climatic conditions including ventilation and passive 
methods. (author) 2 figs., 23 tabs., 21 refs. 


13778 (MOEI-RD-07-89) Energy aspects of design in arid 
zones. Final report. Meir, |.; Etzion, Y.; Faiman, D. Ben-Gurion 
Univ. of the Negev, Sde Boger (israel). J. Blaustein Inst. for Desert 
Research. Dec 1988. 150p. (in Hebrew and English). Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, abstract in English; includes 3 appendices. 

This manual deals with appropriate design and construction tech- 
niques for energy conservation in the different climatic sub-regions 
of the Negev Desert, Israel. Part 1 presents an introductory discus- 
sion on the general topics of the desert and its characteristics, 
climate, thermal comfort and appropriate design. Part 2 overviews 
the single building and its components and discusses the different 
advantages of insulation, thermal mass, solar gain, waterproofing, 
air infiltration and natural ventilation, different types of envelope 
components, and the practical and mathematical ways to design 
them and assess their performance. Part 3 examines urban design 
topics including the appropriate ways of cluster and neighborhood 
design that may provide climatically protected public spaces. The 
discussion includes parts on site selection criteria, building and 
open space typologies and different techniques for the protection of 
the built environment from dust and sand storms, sun, wind and 
rain. Three appendices provide data on solar angles, shadow 
lengths and indigenous vegetation types. The manual is built on a 
standard format of parallel columns dividing the page into three 
parts: text, footnotes/references and illustrations. This format en- 
ables better understanding of the text and faster cross-referencing. 
(RP) 129 figs., 41 tabs., 8 maps, 98 refs. 


13779 (MOEI-RD-30-87) Directions for the climatic design 
of energy saving hotel bulldings. First report. Hoffman, M.; Gat, 
D.; Hazan, F.; Shitzer, A.; Kirmeyer, E. Technion-lsrael Inst. of 
Tech., Haifa (israel). Building Research Station. Dec 1987. 70p. (In 
Hebrew). (TIIT-5017-13-1). Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Graphs and tables are presented which summarize four aspects 
of the trends in the Israeli energy economy during 1980-86. The 
aspects covered are : energy related to the national economy, na- 
tional energy consumption, prices and demand in the petroleum 
economy, and prices and demand in the electricity economy. (MR) 
11 figs., 18 tabs., 19 refs. 


13780 (MOEI-RD-31-87) Verification of TARP by comper- 
son with measurements in monitored unoccupied dwellings 
subjected to various heating patterns. Final report no. 2. 
Becker, R.; Paciuk, M. Technion Research and Development Foun- 
dation Ltd., Haifa (Israel); Ministry of Energy and Infrastructure, 
Jerusalem (israel). Research and Development Div.; Technion- 
Israel Inst. of Tech., Haifa (Israel). Building Research Station. Mar 





1988. 127p. (In Hebrew and English). (TIIT-017-419-2). Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Paper in Hebrew, abstract and tables in English. 

The third phase of a long-term investigation of the interactive ef- 
fects of building thermal parameters and heating patterns on the 
peak power demands and total energy consumption in typical 
dwellings. This phase aimed to evaluate the TARP computer pro- 
gram as a calculation tool for the parametric study planned for the 
next stage of the project. Hour-by-hour temperature and power 
consumption measurements in unoccupied buildings were com- 
pared with values calculated by means of TARP. The main interest 
was in peak power, total energy consumption and temperature 
variations. Good correlation was observed between measured and 
computed values, with some consistent discrepancies in the calcu- 
lation of required peak power and temperature variation between 
heating periods. Corrections are suggested for the case of 
massive-built buildings. (MR) 9 figs., 85 tabs., 2 refs. 


13781 (MOEI-RD-34-87) Thermal behavior of Israeli apart- 
ments: influence of envelope mass during the winter season. 
Final report on winter 1986-87 experiments in small scaled 
physical models. Hassid, S.; Wegner, D. Technion Research and 
Development Foundation Ltd., Haifa (Israel); Technion-lsrael Inst. 
of Tech., Haifa (Israel). Environmental and Water Resources Re- 
search Center; Technion-israel Inst. of Tech., Haifa (Israel). 
Building Research Station. Jun 1987. 85p. (in English and He- 
brew). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Paper in English, summary in Hebrew. 

Winter temperature measurements were made in seven scale 
models of typical Israeli apartments. The wall materials were: hol- 
low concrete blocks, solid concrete blocks, Ytong bricks and 
plywood coated with 2 cm of expanded polystyrene. In most of the 
experiments the concrete blocks were externally insulated with 2 
cm of expanded polystyrene. The concrete roofs of the cells were 
9 cm or 14 cm thick, and carried 3 cm of expanded polystyrene ex- 
ternal insulation. The heat inputs to maintain internal temperatures 
of 20 or 25 degrees C were measured. In all cases, the structural 
mass was shown to have a much smaller effect than that implied 
in Israel Standard no IS 1045, for residential buildings. The lighter 
Ytong blocks performed best and the concrete performed worst. 
Theoretical treatment with the TARP numerical model conformed 
with the experimental results. A modification is recommended to |s- 
rael Standard 1045, by which only 2 mass categories would be 
recognized. (MR) 4 figs., 22 tabs., 12 refs. 


13782 (MOEI-RD-35-88) Investigation of winter thermal 
performance of a building with tiles roof over Ravits ceiling 
and influence of envelope thermal mass. Final , Dec 
1987-Jun 1988. Hassid, S.; Wegner, D. Technion-lsrael Inst. of 
Tech., Haifa (israel). Environmental and Water Resources Re- 
search Center; Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Research and Development Div. Jul 1988. 116p. (in He- 
brew and English). (TIIT-017-388). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Graphs in English. 

The winter thermal performance of a building with a tiles roof 
over a Ravits ceiling is investigated, using small scale models and 
the computational model TARP. Different Ravits ceiling insulation 
modes are considered. It is concluded that it is necessary to 
impose insulation of the ceiling, both in order to reduce heat con- 
sumption and to prevent a large temperature variation inside the 
building. The influence of envelope thermal mass was also investi- 
gated using the same methodology for different amounts of internal 
thermal mass. It was found that the influence of internal thermal 
mass in the Israeli residential building is more important than that 
of envelope mass, whose importance is exaggerated in Insulation 
Standard 1045. (author) 3 figs., 11 tabs., 7 refs. 


13783 


(MOEI-RD-50-88) Directions for the climatic design 
of hotel buildings with maximum energy saving - winter ther- 
mal performance in the guest room wings in an existing hotel 
and evaluation of TTTC method thermal forecasting accuracy. 
Report No. 5. Hoffman, M. Ministry of Energy and Infrastructure, 
Jerusalem (israel). Research and Development Div.; Technion Re- 
search and Development Foundation Ltd., Haifa (Israel). Oct 1988. 
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10p. (In Hebrew). (TIIT-5017-13). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Report for June-September 1988. 

This research report contains a description of a set of thermal 
measurements that were done in the guestroom wings in an exist- 
ing hotel in Tel Aviv, in order to evaluate the computerized TTTC 
simulation method thermal forecasting accuracy. Measurements 
were done in winter and thermal forecasting accuracy of TTTC 
method was evaluated in guestrooms with double and single win- 
dows, in rooms with south and north facing windows. (author). 5 
tabs. 


13784 (MOEI-RD-51-88) Effect of heating on en 
ergy conservation and peak consumption on the dwelling and 
naticnal scales. Report no. 3, final. Becker, R.; Paciuk, M. Min- 
istry of Energy and Infrastructure, Jerusalem (Israel). Research and 
Development Div.; Technion Research and Development Founda- 
tion Ltd., Haifa (Israel); Technion-israel Inst. of Tech., Haifa (israel). 
Building Research Station. Jan 1989. 83p. (in Hebrew and Eng- 
lish). (TBRS—017-419-2). Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Text in Hebrew, abstract and legends of some figures in English. 

This research phase investigates the interactive effects of ther- 
mal insulation, thermal capacity and heating patterns on the 
temperature variation, thermal comfort, energy consumption and 
peak power demands in typical dwellings. The parametric analysis 
investigates the effectiveness of modified heating patterns by 
means of a Total Energy/Improved Comfort index and a Weighted 
Cost/improved Comfort index. Five living patterns are considered 
covering day schedules of various family types. The base refer- 
ence for comfort improvement is the unheated situation. Thermal 
analysis is done by means of the TARP program. (author) 1 fig., 14 
tabs., 10 refs. 


13785 (MOEI-RD-52-88) Investigation of summer thermal 
pertormance of a buliding with tiled roof over a Ravitz ceiling 
and influence of envelope thermal mass. Final report. Hassid, 
S.; Wegner, D. Ministry of Energy and infrastructure, Jerusalem 
(Israel). Research and Development Div.; Technion Research and 
Development Foundation Ltd., Haifa (Israel). Dec 1988. 88p. (In 
Hebrew and English). (TBRS—017-388;MOEI-RD-35-88). Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Report in Hebrew, abstract in English. 

The summer thermal performance of a building with a tiled roof 
over a Ravitz ceiling is investigated, using small-scaled models 
and the computational model TARP. Different Ravitz ceiling insula- 
tion modes and attic ventilation modes are considered. It is 
concluded that it is necessary to insulate the ceiling and ventilate 
the attic, in order to prevent a large temperature variation inside 
the building. Three alternatives for modifying the present Israeli 
Standard on Insulation of Residential Buildings so as to account for 
buildings with tiled roofs are proposed. The influence of the enve- 
lope mass is also investigated, using the same me’ , for 
varying amounts of internal mass. It is found that the influence of 
the thermal mass of the envelope is small, compared to the influ- 
ence of the amount of internal thermal mass. Accordingly, 
modifications are proposed for the Israeli Standard on Insulation of 
Residential Buildings, in order to reduce the dependence of the re- 
quirements on the envelope thermal mass and in order to prevent 
excessive internal temperature variation, during both the summer 
and the winter. (author) 5 figs., 14 tabs., 13 refs. 


13786 (NYSERDA-83-7) Indoor air quality in weatherization 
program homes: Final report. New York State Energy Research 
and Development Authority, Albany, NY (USA); Fleming (W.S.) and 
Associates, Inc., Syracuse, NY (USA). Jun 1989. 61p. Sponsored 
by New York State Energy Research and Development Authority. 
Available from OSTI; New York State Energy Research and Devel- 
opment Authority, Two Rockefeller Plaza, Albany, NY 12223. 
Approximately 340 mobile homes and 100 low-income houses 
were the subject of two energy conservation studies sponsored by 
the New York State Energy Research and Development Authority 
and the New York State Department of State. A house characteris- 
tic survey was conducted to select from the two study groups a 
subset of mobile homes and low-income houses for indoor air 
quality monitoring. The selection process was intended to include 
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houses with the highest probability of indoor air quality problems. 9 
figs., 13 tabs. 


13787 (NYSERDA-89-14) Influence of surficial soll and 
bedrock on indoor radon in New York State homes: Task 2, 
Subtask 2 of an investigation of infiltration and indoor air 
quality in New York State homes. New York State Energy Re- 
search and Development Authority, Albany, NY (USA); New York 
State Dept. of Health, Albany, NY (USA). Wadsworth Center for 
Labs. and Research. Oct 1989. 218p. Sponsored by New York 
State Energy Research and Development Authority. Available from 
OSTI; New York State Energy Research and Development Author- 
ity, Two Rockefeller Plaza, Albany, NY 12223. 

The objective of this subtask is to investigate the relationship be- 
tween indoor radon and the soil and surficial bedrock under and 
adjacent to homes and, furthermore, to consider the feasibility of 
using soil and surficial bedrock parameters to map the indoor radon 
potential for areas in New York State. 16 refs., 26 figs., 46 tabs. 


13788 (OME-89-04909, pp. 4) Energy efficiency and con- 
servation in the commercial buildings section. Jarvis, |. (Rose 
Technology Group Ltd:, Toronto, ON (Canada)). Ontario Ministry of 
Energy, Toronto, ON (Canada). 1989. (CONF-8904301—: Ontario's 
energy choices conference, Toronto (Canada), 3-4 Apr 1989; 
MICROLOG-—89-04909). In Ontario’s energy choices conference 
proceedings. Available from PC Ontario Ministry of Energy, Com- 
munications Services Group, 62 Wellesley St., West, Main Floor, 
Toronto, ON, CAN M7A 2B7; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Energy efficiency in the commercial sector is now only one of the 
many concerns of the management of heating, ventilation, air con- 
ditioning and lighting systems in buildings. Comfort and air quality 
have generally taken over as the number one concern of the build- 
ing owner and operator. This paper uses case study material to 
illustrate how energy retrofit of building systems, when properly en- 
gineered and implemented, can remedy indoor environment 
problems, reduce maintenance costs, and extend equipment life. 1 
fig. 


13789 (OME-89-04909, pp. 5) Conservation and efficiency. 
Buchan, D. (Canadian Home Builders Association, Ottawa, ON 
(Canada)). Ontario Ministry of Energy, Toronto, ON (Canada). 
1989. (CONF-8904301-: Ontario’s energy choices conference, 
Toronto (Canada), 3-4 Apr 1989; MICROLOG—89-04909). In On- 
tario’s energy choices conference proceedings. Available from PC 
Ontario Ministry of Energy, Communications Services Group, 62 
Wellesley St., West, Main Floor, Toronto, ON, CAN M7A 2B7; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

This paper deais with the R-2000 Program, and is concerned with 
the new housing sector rather than the renovation area. The Pro- 
gram was put together to deal specifically with energy conservation 
in new housing, but is still applicable to other areas such as retrofit 
housing. The paper reviews the history of the program and how it 
evolved from a mainly government funded program to its current 
status as a mainly industry run program. The second phase of the 
program was a training and eduction exercise for the home build- 
ing industry. The third and current phase is the marketing area, 
both for the actual R-2000 houses themselves and for the diffusion 
effect of the technology. The R-2000 program has been particularly 
successful in Ontario because of government input and support. 


13790 (PB-90-115155/XAB) Gas-fired desiccant dehumidifi- 
cation system field evaluation in a quick-service restaurant. 
Final report, October 1989. Koopman, R.N.; Marciniak, T.J. Mc- 
Donak’’s Corp., Oak Brook, IL (USA). Oct 1989. 173p. 
(MCD/ENG/RD-88-01). Available from NTIS, PC AO8/MF A01. 
This report describes the results of a field evaluation of state-of- 
art desiccant dehumidification equipment in Houston, TX. The 
evaluation demonstrated that comfort control in a quick-service 
restaurant could be improved dramatically. However, available gas- 
fired desiccant dehumidification equipment is too expensive, 
inefficient, and unreliable to be considered for wide application in 
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the restaurant industry. Results of a technical and economic analy- 
sis of four HVAC options in four U.S. cities indicated that improved 
comfort control could be achieved with only a modest increase in 
operating costs with an advanced system. This, coupled with the 
economic benefits achieved through lower indoor humidity such as 
improved crew performance and reduced maintenance costs, could 
justify the introduction of an advanced, integrated, HVAC system 
using desiccant technology which has an installed cost similar to 
current equipment. 


13791 (PNL-SA-17324) The environmental and economic 
benefits of avoided energy consumption in the bulidings sec- 
tor. Nicholls, A. (Pacific Northwest Lab., Washington, DC (USA)); 
Secrest, T.; Abel, F. Pacific Northwest Lab., Richland, WA (USA). 
Oct 1989. 12p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract ACO6-76RL01830. (CONF-8910162-7: 
11. annual North American conference of the International Associa- 
tion for Energy Economics, Los Angeles, CA (USA), 16-18 Oct 
1989). Order Number DE90005538. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The mission of the Office of Buildings and Community Systems 
(OBCS) of the US Department of Energy (DOE) is “to lead a na- 
tional effort to achieve the maximum, cost-effective energy 
productivity in the building sector.” To this end, OBCS sponsors re- 
search, development, and technology transfer across a broad array 
of building and community systems areas. For example, OBCS is 
funding research into the development of more efficient HVAC 
equipment, “tighter building envelopes, and improved district heat- 
ing and cooling systems. OBCS has estimated that successful 
commercial development and consumer adoption of these tech- 
nologies in the building sector could save as much as 11 
quadrillion Btu (quad) of primary energy per year by the year 2010 
compared with a “no OBCS” base case. The objective of this paper 
is to estimate, in broad terms, the environmental and economic im- 
pacts to the nation from energy savings of this magnitude. The 
analysis indicates that such energy conservation provides a num- 
ber of substantial benefits to the United States. 5 refs., 8 tabs. 


13792 (TBRS-5-107-11-2) Directions for the climatic de- 
sign of classrooms, oifices and workshop bulidings. Progress 
report no. 2. Hoffman, M.; Gideon, M. Technion-israel Inst. of 
Tech., Haifa (Israel). Building Research Station; Technion Research 
and Development Foundation Ltd., Haifa (israel); Ministry of En- 
ergy and Infrastructure, Jerusalem (Israel). Apr 1986. 165p. (in 
Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

The report examines ways of achieving thermal comfort in both 
the winter and the summer months, by using passive solar heating 
and natural ventilation. For winter comfort the report analyzes the 
combined effect of conventional heating, metabolic and solar con- 
tributions, and construction materials. The summer analysis 
combines the effect of metabolic heating with conventional cooling, 
shading, ventilation and construction materials. Part 1 deals with 
classrooms in schools and kindergardens, and part 2 with office 
buildings and workshops. (EHN) 


13793 (TBRS—5-5017-13-4) Directions for the climatic 
design of hotel buildings with maximum energy saving. ” Anal- 
ysis of energy saving in guestrooms, wings and minimum 
thermal insulation”. 4th progress report for 1 Apr 1987-30 Apr 
1988. (Summary report on the minimum thermal insulation re- 
quirements for hotel buildings). Hoffman, M.; Gat, D.; Hazan, F. 
Technion Research and Development Foundation Ltd., Haifa (Is- 
rael); Technion-lsrael inst. of Tech., Haifa (Israel). Faculty of Civil 
Engineering; Ministry of Energy and Infrastructure, Jerusalem (is- 
rael). Research and Development Div. Jun 1988. 61p. (in Hebrew). 
(MOEI-RD-26-88). Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

This research report includes 2 essential parts and 1 appendix. 
In part 1 (chapters 1-7) an analysis of thermal comfort require- 
ments for people living in hotel guestroom wings, according to 
climatic conditions and supposed indoor activity and clothing condi- 
tions, is done for the four main climatic zones defined in Israel. 
Two main groups of hotel categories are here considered: hostels 
and 1 and 2 star hotels in the low graded group, and 3, 4 and 5 
star hoieis in the high graded one. Thermal comfort analysis con- 
siders indoor air temperature and humidity, indoor air movement 





velocity and mean radiant temperature. Accordingly, in part 2 
(chapter 8) the thermal comfort analysis was used to define mini- 
mum thermal insulation of roof and external walls and of partition 
walls and intermediate ceilings, considering window (double and 
single glass) area (with or without solar radiation penetration) and 
season of the year. A consequential first approach to energy sav- 
ing is included. In the Appendix, the computer program developed 
and used for evaluation of thermal comfort conditions is presented. 
(author) 1 fig., 20 tabs., 6 refs. 


13794 (TBRS—017-388) Investigation of summer thermal 
performance of a building with a tiled roof over a Ravits ceil- 
ing. Final report, for Apr 1987-Dec 1987. Hassid, S.; Wegner, D. 
Technion Research and Development Foundation Ltd., Haifa (Is- 
rael); Technion-lsrael Inst. of Tech., Haifa (Israel). Faculty of Civil 
Engineering; Ministry of Energy and Infrastructure, Jerusalem (Is- 
rael). Research and Development Div. Mar 1988. 50p. (in Hebrew). 
(MOEI-RD—14-88). Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

The summer thermal performance of a building with a tiled roof 
over a Ravits ceiling was investigated, using small scale models 
and the TARP computational model. Different Ravits ceiling insula- 
tion and attic ventilation modes are considered. Buildings with an 
attic over a Ravits ceiling are shown to exhibit a higher tempera- 
ture swing than buildings with flat, insulated roofs. Increased 
ventilation of the attic, insulation of the Ravits ceiling and aluminum 
foil are shown to contribute to a better thermal performance during 
the summer. (author) 4 figs., 9 tabs., 5 refs. 


13795 (TBRS-5017-09) Climatic design of the solar neigh- 
borhood at Mitzpeh Ramon. Final report. Hoffman, M.; Gideon, 
M.; Klein, K.; Carmeli, Y. Technion Research and Development 
Foundation Ltd., Haifa (Israel); Technion-israel Inst. of Tech., Haifa 
(Israel). Building Research Station. Jun 1985. 105p. (In Hebrew and 
English). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, tables and graph legends in English. 

The purpose of this work was to develop climatic guidelines for a 
solar neighborhood at Mitzpeh Ramon, in order best to utilize pas- 
sive means for heating and cooling. The data in the report were 
based on meteorological surveys of the region in different seasons, 
and on accumulated information on passive solar heating and cool- 
ing. The report contains guidelines on construction materials, the 
design of windows and other openings for natural ventilation, the 
use of shading, solar balconies, and the design of the complete 
neighborhood. (EHN) 10 figs., 90 tabs., 5 refs. 


13796 (TIIT-5-5017-13-4-A) Directions for the climatic de- 
sign of energy saving hotel buildings. Report 4a. Progress 
report for 1 Dec 1987-29 Feb 1988. Hoffmann, M. Technion Re- 
search and Development Foundation Ltd. Haifa (Israel); 
Technion-lsrael Inst. of Tech., Haifa (Israel). Faculty of Civil Engi- 
neering; Ministry of Energy and Infrastructure, Jerusalem (israel). 
Research and Development Div. Jun 1988. 3p. (in Hebrew). (MOEI- 
RD-27-88). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

In this report a description of the thermal measurements design 
in the guestroom wing of an existing hotel building is presented. 
(author) 


13797 (TNO-HMT-R-88/253B) Study of the indoor air qual 
ity of renovated houses in Bois-le-Duc,Netherlands. Van der 
Wal, J.F.; Van Dongen, J.E.F.; Cornelissen, H.J.M.; Moons, 
A.M.M.; Steenlage, R. Hoofdgroep Maatschappelijke Technologie 
TNO, Apeldoorn (Netherlands); Nederlandse Maatschappij voor 
Energie en Milieu BV (NOVEM), Sittard (Netherlands). Dec 1988. 
227p. (in Dutch). (NOVEM-89-078). Order Number DE90737988. 
Available from NTIS (US Sales Only), PC A11/MF A01. 

Air pollution, ventilation, energy usage and occupants’ com- 
fortwere investigated in the title houses (one family dwellings). 
Airtightfacades with ventilation were realized during the renova- 
tion.Concentrations of carbon dioxide, total and respirable 
matter,formaldehyde and acrolein, carbon monoxide and nitrogen 
oxides weredetermined as well as temperature and relative humid- 
ity during twotwenty-four hours periods in occupied houses. Also 
the volumes of theair flow of the mechanical ventilation systems 
and the airtightness ofthe dwellings were measured. The occu- 
pants’ behavior during themeasurements was kept in a diary by the 
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occupants themselves. With thehelp of an occupants’ inquiry, rela- 
tions between ventilationperformance, indoor temperature and 
energy usage were sought for. Dataon occupants’ attitudes and ex- 
periences with regard to the system werecollected. Finally the 
airtightness and the distribution of the airleakages were determined 
in one house of each of the four investigatedbuilding types before 
and after the renovation. 30 figs., 16 refs., 36tabs., 10 apps. 


13798 (UCID-21782) Radon project—Detectors and elec- 
tronics. Thorngate, J.H. Lawrence Livermore National Lab., CA 
(USA). Dec 1989. 19p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. Order Number DE90005751. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

We have assembled a set of detectors that allow separate mea- 
surements of radon and its first four daughters. Radon is measured 
directly by detecting its alpha particles in a 6-in diameter spherical 
ion chamber. The output of the ion chamber can be measured as 
pulses or as a current. Daughters are collected on various sur- 
faces, including filters, diffusion-battery screens, or cascade 
impactor surfaces. These are placed in an evacuated chamber be- 
tween a 600 mm? surface-barrier diode to measure the alphas and 
a 51-mm by 51-mm Nal scintillator to measure the gamma rays. 
We built eight such chambers to allow simultaneous measurements 
of all of the components from a diffusion battery. There is also a 
single vacuum chamber that uses two diodes to measure alpha 
particles from both sides of a screen simultaneously. Each detector 
has an associated preamplifier and linear amplifier. Separate bias 
supplies are used for the ion chamber and diodes, but the scintilla- 
tors all operate from a_ single high-voltage supply. Two 
computer-operated multichannel analyzer systems are used to col- 
lect data, one for the ion chamber, and the other for multiplexed 
signals from the other detectors. Special programs were written to 
acquire the data. All of these components have performed well 
during initial measurements. 12 figs. 


13799 _— Irreversibility reduction of low-temperature, combus- 
tion heat sources. Bliem, C.J. (idaho National Engineering Lab., 
Idaho Falls, ID (USA)). pp. 2950 of Proceedings of the 24th inter- 
society energy conversion engineering conference. Volume 4. IEEE 
Service Center, Piscataway, NJ (1989). (CONF-890815—: 24. inter- 
society energy conversion engineering conference, Arlington, VA 
(USA), 6-11 Aug 1989). 

Technical Paper 899153. 

This paper discusses a concept that will reduce irreversibilities 
associated with combustion and, thereby, deliver more heat to a 
process than the heating value of the fuel. The concept involves 
the use of staged reactions to facilitate the more reversible reac- 
tions associated with the combustion process. The system is an 
open cycle chemical reaction heat pump working between the at- 
mosphere and the desired heat sink. The system is described in 
the paper. The paper discusses the potential efficiency of this 
system and the methodology of searching for the required interme- 
diate components. 


13800 Design and demonstration of a high-temperature, de- 
ployable, membrane heat-pipe radiator element. Trujillo, V.I. 
(Los Alamos National Lab., NM (USA)); Keddy, E.S.; Merrigan, 
M.A. pp. 2950 of Proceedings of the 24th intersociety energy con- 
version engineering conference. Volume 4. IEEE Service Center, 
Piscataway, NJ (1989). (CONF-890815—: 24. intersociety energy 
conversion engineering conference, Arlington, VA (USA), 6-11 Aug 
1989). 

Technical Paper 899560. 

Demonstration of a high-temperature, deployable, membrane 
heat-pipe radiator element has been conducted. Membrane heat 
pipes offer the potential for compact storage, ease of transporta- 
tion, self-deployment, and a high specific radiator performance (kg/ 
kW) for use in thermal rejection systems of space nuclear power 
plants. A demonstration heat pipe 8-cm wide and 100-c long was 
fabricated. The heat pipe containment and wick structure were 
made of stainless steel and sodium used as the working fluid. The 
tests demonstrated passive deployment of the high-temperature 
membrane radiator, simulating a single segment in a flat array, at a 
temperature of 800 K. Details of test procedures and results of the 
tests are presented in this paper together with a discussion of the 
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design and development of a_ full-scale, 
temperature, deployable membrane heat pipe. 


13801 New Sil standards on energy. Wodislawsky, |. (Stan- 
dards Inst. of Israel, Tel Aviv (israel)). MAT/ - Journal of the 
Standards Inst. of Israel (israel), (64): 10 (Jul 1988). (In Hebrew). 
The incorporation of new technology in both locally made and 
imported energy-related appliances necessitates examination and 
revision of the relevant standards to ensure the safety and effi- 
ciency of these appliances. Examples include Israeli Standard no. 
158 for gas-burning appliances, which has been revised to cover 
coal-derived gases and to specify the numbers and storage condi- 
tions of gas cylinders supplying buildings and Israeli Standards 
nos. 462 and 792 concern central supplies of natural and coal gas, 
respectively. Israeli Standard no. 188 for gas cookers was revised 
to include integral electrical components. Israeli Standards nos. 
907 and 995 for domestic gas heaters were updated to include the 
use of coal gas. The new Israeli Standard no. 1296 covers coal 
gas-burning high-speed water heaters and the new Israeli Standard 
no. 1368 covers gas-burning central heating systems. (RP) 9 refs. 


13802 Calorimeter for testing air-conditioners. Silberstein, |. 
(Standards Inst. of Israel, Tel Aviv (israel)). MAT/ - Journal of the 
Standards Inst. of Israel (Israel), (64): 12-13 (Jul 1988). (in He- 
brew). 

Air conditioners consume up to 60% of the electrical energy 
used in the institutions using them, or about 25% of the total con- 
sumption and the proportion of households with air conditioners is 
growing considerably. Thus it is important to improve the efficiency 
of air conditioners. The calorimeter built by the Standards Institu- 
tion of Israel is designed to enable air conditioners to be evaluated 
according to various international standards and is suitable for air 
conditioners of sizes 6,000-30,000 Btu/h. The calorimeter com- 
prises an insulated enclosure within which the air conditioner under 
test is installed. The temperature and humidity levels in the various 
compartments of the calorimeter can be accurately controlled and/ 
or monitored and overall control and recording is by an Intel Sys- 
tem 310 computer. The installation of the calorimeter at the 
Standards Institution will help manufacturers to develop more effi- 
cient air conditioners. (RP) 1 fig. 


segmented, high- 


13803 Improvement of thermal insulation of residential 
buildings as a factor of economy in energy. Hizi, R. (Standards 
Inst. of Israel, Tel Aviv (Israel)). MAT/ - Journal of the Standards 
Inst. of Israel (israel), (64): 6-7 (Jul 1988). (In Hebrew). 

Israeli Standard no. 1045 specifies the minimal thermal insulation 
for the outer walls of residential buildings in order to ensure thermal 
comfort and energy conservation. To define the differing thermal 
comfort requirements, Israel is divided into four regions (a) the 
coastal plain, (b) the northern Negev and the Jezreel Valley, (c) the 
Golan Heights, the Galilee Hills and the Judean Hills, and (d) the 
Hula and Kinneret basins, the Beit Shean Valley and the Aravah. 
The standard considers the thermal insulation of the wall materials 
and the heat capacity of the apartments but does not include win- 
dow area, wind directions or sun direction. Israeli Standard no. 
1365 specifies thermally insulating concrete wall blocks of various 
compositions. Israel Standard no. 1375 specifies the thermal resis- 
tance of masonry walls. A new series of standards publications on 
thermal insulation of buildings should enable the manufacturers to 
satisfy all the residents’ requirements. (RP) 5 refs. 


13804 Energy consumption labels. Wittner, T. (Standards 
Inst. of Israel, Tel Aviv (Israel)). MAT/ - Journal of the Standards 
Inst. of Israel (Israel), (64): 11 (Jul 1988). (In Hebrew). 

Indicative labelling on domestic electrical appliances, according 
to European Economic Community (EEC) recommendations helps 
the consumer to avoid overloading his supply system. Labelling on 
such domestic appliances as water heaters, space heaters, wash- 
ing machines and dishwashers can also help to ensure correct use 
of the equipment and, consequently, can lead to energy saving. 
(RP) 4 figs. eq y "gy ing 


13805 Development of test methods for "thermosyphonic 
accelerators” in water heaters. Rudnick, A. (Standards Inst. of 
Israel, Tel Aviv (Iisrael)). MAT/ - Journal of the Standards Inst. of Is- 
rael (Israel), (64): 13-14 (Jul 1988). (in Hebrew). 
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A thermosyphonic accelerator for domestic water boiler com- 
prises a vertical metal or polymer sleeve which surrounds the 
heater and ensures that a relatively small volume of water is 
heated quickly. The effectiveness of the accelerator depends on 
the dimensions of the sleeve, which determine the circulation 
speed of the water through the sleeve and its heat exchange with 
the surrounding water. The Standards Institution of Israel studied 
the efficiencies of thermosyphonic accelerators by measuring the 
time to heat the first 30 liters of water and also studied the accu- 
mulation of scale in the sleeves, since it can obstruct the water 
flow and reduce the heating efficiency. A series of measurements 
involving the automatic recording of 60 heating cycles showed that 
all the thermosyphonic accelerators tested were liable to scale for- 
mation. The results will be used to attempt to devise an Israeli 
Standard for thermosyphonic accelerators which will contribute to 
the solution of this problem. (RP) 1 fig. 


13806 Thermal improved plaster as energy economy. 
Sherban, M. (Standards Inst. of Israel, Tel Aviv (Israel)). MATI - 
Journal of the Standards Inst. of Israel (israel), (64): 19-21 (Jul 
1988). (In Hebrew). 

Israeli Standard no. 1045 covers thermally insulating building 
materials, including thermal plaster, which has been shown to be 
an efficient means of conserving energy. The temporary standard 
no. 1414, which supplements standard no. 1045, covers thermal 
insulation of outside walls and includes thermal plaster incorporat- 
ing polystyrene granules. Tables are presented which indicate the 
recommended thickness of various kinds of thermal plaster and 
their specified properties. (RP) 4 tabs. 


13807 Ventilation characteristics of new unoccupied manu- 
factured homes bullt to the model conservation standards in 
the Pacific Northwest. Parker, G.B. (Pacific Northwest Lab., Rich- 
land, WA (USA)); Onisko, S.A. Proceedings, Annual Meeting, Air 
Pollution Control Association (USA), 5: 1-14 (1987). (CONF- 
870695—: 80. annual meeting of the Air Pollution Controi 
Association, New York, NY (USA), 21-26 Jun 1987). 

Technical Paper 87-82A.1. 

The Bonneville Power Administration (BPA) has been examining 
options for increasing energy conservation in residences as part of 
its activities to encourage energy conservation and acquire conser- 
vation resources in the Paicife Northwest Region. The BPA, 
through various programs, has been evaluating stick-built homes 
constructed to the Model Conservation Standards (MCS) as set 
forth in the Northwest Conservation and Electric Power Plan issued 
by the Northwest Power Planning Council (The Council). Indoor air 
quality measurements were performed because BPA noted that 
manufactured homes are typically built tightly, and that the MCS 
energy conservation features might increase the potential for in- 
door air quality problems. The air exchange rate and leakiness 
data were necessary for assessing the home’s baseline energy 
performance. Air exchange rate also affects the concentration of in- 
door air pollutants. This paper describes these measurements. 


13808 Development of Bonneville’s ventilation strategies 
for energy-efficient new homes programs. Sivyer-Rowan, S. 
(Bonneville Power Administration, Portland, OR (USA)). Proceed- 
ings, Annual Meeting, Air Pollution Control Association (USA), 5: 
1-15 (1987). (CONF-870695—: 80. annual meeting of the Air Pollu- 
tion Control Association, New York, NY (USA), 21-26 Jun 1987). 

Technical Paper 87-82A.2. 

To address the issues of how ventilation interacts with indoor 
pollutant levels and how tight energy-efficient homes are in compar- 
ison to homes built using current practices, Bonneville undertook 
the Residential Standards Demonstration Program (RSDP). This 
demonstration program of approximately 800 homes was devel- 
oped and implemented to demonstrate to the homebuilding industry 
what the Model Conservation Standards (MCS) were, and how to 
comply with them. Another objective of the RSDP was to document 
the cost effectiveness of the MCS by collecting energy use and 
cost data on the homes participating in the program. In addition, 
data regarding the characteristics of the homes [e.g., formaldehyde 
and radon concentrations and operation of the air-to-air heat ex- 
changers [AAHX]] were also collected. The information gathered in 
the RSDP, along with other research, has been a key factor in de- 
veloping our ventilation strategies. The author discusses how the 





MCS has progressed through three generations of development 
triggered by Bonneville’s increased understanding of ventilation and 
indoor air quality stemming predominantly from the RSDP results. 


13809 Ona two-stage R-22 refrigerating system. Gupta, V.K. 
(H. B. Technological Inst., Mechanical Engineering Dept., Kanpur, 
(India)); Prasad, M. /srae/ Journal of Technology (Israel), 22(4): 
257-262 ([1985]). 

A two-stage R-22 system with a flash intercooler is analyzed 
with the objective function as COP. Correlations of main design pa- 
rameters, inter-stage temperature, regrigerant mass flow through 
HP compressor, and refrigerating efficiency have been developed 
and presented for optimum performance. The effects of subcooling 
and superheating on system performance are described. (author) 1 
fig., 1 tab., 5 graphs, 6 refs. 


3202 Transportation 
Refer also to citation(s) 12521, 13598, 13601, 13655, 14619, 14799 


13810 (CONF-891226-2) Effects of strong magnetic field 
on flow characteristics of MHD seawater propulsion system. 
Doss, E. (Argonne National Lab., IL (USA)); Roy, G. Argonne Na- 
tional Lab., IL (USA). 1989. 8p. Sponsored by U.S. Department of 
Defense. DOE Contract W-31109-ENG-38. Contract NOO014-89- 
F-0064. From 10. international conference on MHD electrical power 
generation; Tiruchirapalli (india); 4-8 Dec 1989. Order Number 
DE90004877. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

A three-dimensional MHD fluid flow computer model has been 
developed and applied to study the concept of MHD seawater 
propulsion. The effects of strong magnetic fields on the current and 
electrical fields inside the MHD duct and their interaction with the 
flow fields, particularly those in the boundary layers have been in- 
vestigated. Results of parametric studies for variables influencing 
the flow field characteristics and the overall performance of the 
propulsion systems are discussed. Such parameters include the 
magnetic field, and electrical loading of the MHD thruster. The re- 
sults of the calculations performed indicate the sensitivity of the 
thrust performance to the load factor. The distribution of Jy current 
density in the Hartmann layers of the insulating sidewalls caused 
the flattening of the velocity particles of sidewall boundary layers 
relative to the velocity profiles over the electrode walls. These 
nonuniformities in the flow field give rise to nonuniform distribution 
of the skin friction, along the walls of the thrusters where higher 
values are predicted over the sidewalls relative to those over the 
electrode walls. The extent of such nonuniformities of the flow 
fields and the corresponding differences in the skin friction between 
the sidewalls and electrode walls diminishes as the magnetic field 
or load factor decreases. Careful considerations should be given to 
the calculation and magnitude of frictional losses because of their 
impact on the efficiency of MHD thrusters. 10 refs., 8 figs., 2 tabs. 


13811 (DOE/CE-0278) Eleventh annual report to Congress 
on the Automotive Technology Development Program. USDOE 
Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (USA). Heat Engine Propulsion Div. Nov 1989. 
41p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
Order Number DE90005705. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

This is the Eleventh Annual Report to Congress on the 
implementation of the Automotive Propulsion Research and Devel- 
opment Act of 1978 (title Ill of Public Law 95-238), covering FY 
1989. It is intended to fulfill the reporting requirements of section 
310(a) and 304(f) and is based on work currentiy in progress. In 
addition, it serves as a communication link between the Depart- 
ment of Energy's Automotive Technology Development Program 
and all of the interests involved in this program. Specific require- 
ments of section 310(a) and 304(f) of title Ill of Public Law 95-238 
that are addressed in this report. 5 figs., 2 tabs. 


13812 (DOE/IG—0278) Departmentwide audit of carrier se- 
lection and invoice verification. USDOE Office of Inspector 
General, Washington, DC (USA). Capital Regional Office. 28 Nov 
1989. 21p. Sponsored by U.S. DOE Management & Administration. 
Available from OSTI. 
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Report to The Secretary. 

The Department of Energy (DOE) has 51 offices and production 
and research facilities dispersed throughout the United States. To 
carry out its mission, DOE and its operating contractors made 
about 254,000 air, motor and rail freight shipments in Fiscal Year 
(FY) 1988 at a cost of about $36 million. We conducted a Depart- 
mentwide audit to determine whether DOE transportation and 
traffic management processes and procedures for making 
commercial freight shipments were efficient, economical, and in ac- 
cordance with applicable policies and regulations. Specific audit 
objectives were to determine whether the mode and carrier se- 
lected by DOE shipping activities provided the required level of 
service at the lowest delivered cost; that carrier invoices were veri- 
fied and corrected as necessary prior to payment; and that the 
related central transportation database and internal management 
controls were effective. 


13813 (IE-ISARF-87/0100) Technological problems related 
to fuel conservation. Zakon, T. (ed.). Israel Shipping and Aviation 
Research Inst. (ISARI), Haifa (Israel). Jun 1987. 248p. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Included as appendices: "Basic theory of ship resistance”, Biran, 
A. (31 p.) and "Sail-assisted motor ships; survey and evaluation”, 
Aczel, E. (45 p.). 

The document is intended to assist ship operators in the efficient 
running of their ships, especially where conservation of energy and 
fuel are concerned. Each of five chapters, dealing with different 
aspects of the subject, comprises: summary, introduction, classifi- 
cation of problems, description of problems, and bibliography. The 
chapter headings are: Resistance of ship to motion, The efficiency 
of the main engine, Problems related to propeller losses and 
propelier-hull interaction, Auxiliary machinery and accommodation, 
and Waste heat utilization. (RP) 9 figs., 3 tabs., 320 refs. 


13814 (OME-89-04909, pp. 12) Energy conservation and 
efficiency in tion. Johnston, G.H. (Ministry of Trans- 
portation, Downsview, ON (Canada)). Ontario Ministry of Energy, 
Toronto, ON (Canada). 1989. (CONF-8904301-—: Ontario’s energy 
choices conference, Toronto (Canada), 3-4 Apr 1989; MICROLOG— 
89-04909). In Ontario’s energy choices conference proceedings. 
Available from PC Ontario Ministry of Energy, Communications 
Services Group, 62 Wellesley St., West, Main Floor, Toronto, ON, 
CAN M7A 2B7; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This paper focuses on the measures, opportunities, and benefits 
of reducing travel demand and improving the efficiency of 
transportation technology and operations. It is concluded that con- 
siderable energy efficiency measures have already been attained 
and that any future improvements will be slow and will require 
heavy R&D committments from the industry. There is still scope for 
technological improvements, particularly in freeway traffic manage- 
ment, fleet management, navigation, and route selection. There is 
potential for substantial traffic efficiency improvements by shifting 
commuters from low-occupancy vehicles. Development of energy 
efficient communities in accordance with transportation efficient 
land use principles could provide a major reduction in transporta- 
tion energy consumption but is a long-term solution which would 
need considerable effort to overcome barriers. 


13815 (OTC—TEPP-89-01) Employer-sponsored vanpooling 
in Ontario: 1989 inventory. Chisholm, R. Ontario Ministry of 
Transportation and Communications, Ottawa, ON (Canada). Jun 
1989. 54p. (MICROLOG-89-05040). Available from PC Ontario 
Ministry of Transportation, Research and Development Branch, 
Customer code: 32369, 1201 Wilson Ave., Downsview, ON, CAN 
M3M 1J8; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

Share-A-Ride is a vanpooling program sponsored by the Ministry 
of Transport of Ontario. To determine the diversity of employer- 
sponsored vanpooling programs, Share-A-Ride conducted a survey 
of Ontario's vanpool administrators. Since that time, 4 subsequent 
surveys have been carried out since 1983 and this year 9 
companies operating a total of 169 vanpools responded to Share- 
A-Ride’s request for information. This survey includes program 
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status, company features, company support, incentives, operational 
features, van specification/options/disposal, maintenance, operating 
costs, insurance coverage/costs, and fares. The text of the survey 
is given. 4 figs. 


13816 (PB-89-232136/XAB) GRAFIN-GRAFIX interactive 

‘ogram. McHale, G.; Haghighi, A.; Basu, S. Scientex Corp., 
Rockville, MD (USA). Jul 1989. 161p. Available from NTIS, PC 
A08/MF A01. 

See also PB-84-146745. 

The GRAFIX INteractive (GRAFIN) program was developed to 
make the old GRAFIX post-processing program easier for the re- 
searcher to use. The GRAFIN program allows the user to display 
graphic output from Federal Highway Administration computer- 
simulation programs. The program queries the user for appropriate 
vehicle, barrier, and terrain information and gathers and manages 
all necessary files for graphic-output production. The GRAFIN pro- 
gram is structured as two main parts; a front-end portion to 
manage program files, and a modified version of the old GRAFIX 
program. This report serves as a stand-alone manual for the 
GRAFIN program and an addendum to the old GRAFIX manual. 


13817 (PB-89-232144/XAB) INPREP: Interactive Plotting 
and REPorting manual. Report for August 1987-July 1989. 
Erinle, O.; Chandrasekharan, S.; Basu, S. Scientex Corp., 
Rockville, MD (USA). Jul 1989. 63p. Available from NTIS, PC 
AO4/MF A01. 

See also PB-84-146828. 

The INteractive Plotting and REporting Program (INPREP) was 
developed to make the old PREP post-processing program easier 
for the researcher to use. INPREP is a menu-driven program that 
allows the user to produce time-history plots and generate output 
reports for Federal Highway Administration computer-simulation 
programs. The report serves as a stand-alone manual for the IN- 
PREP program and as an addendum to the old PREP manual. 


13818 (PB—90-115668/XAB) Reconnecting rural America: 
Report on rural intercity passenger transportation. Stommes, 
E.S. Department of Agriculture, Washington, DC (USA). Office of 
Transportation. Jul 1989. 129p. Available from NTIS, PC AQ7/MF 
A01. 

In 1987 a new effort to reconnect rural America began. It recog- 
nizes the local and intercity services offered by transportation 
providers throughout the nation in addressing the transportation 
needs of rural residents, and it emphasizes the importance of link- 
ing available services into a national system. Leadership in the 
effort has been provided by the United Bus Owners of America, 
UMTA, and the USDA Office of Transportation. This report 
presents the issues and concerns of those involved in rural inter- 
city passenger transportation. It summarizes the 9 components key 
to the development of a national strategy for reconnecting rural 
America: public-private cooperation, mobilization of support, com- 
munity participation, defined government roles, linking of services, 
market research and development, diversification of funding 
sources, resource management, and identification and elimination 
of barriers. The report demonstrates how service is currently being 
provided and reiterates the need for coordination and cooperation 
among all those involved in rural passenger transportation. 


13819 (PB-90-115692/XAB) Financial incentives in the 
transh industry. Final report. Scott, K.D.; Markham, E.; Murry, 
W.D. Virginia Polytechnic Inst. and State Univ., Blacksburg, VA 
(USA). Sep 1989. 28p. Available from NTIS, PC A03/MF A01. 

Presented is a concise review of Financial incentive Programs 
(FIPs) in the transit industry, the goals for the workshop on FIPs, 
and a brief outline of how the workshop was designed. The content 
of the workshop is summarized. FIP data collected from the thirty 
transit authorities that participated in the three workshops is pre- 
sented and analyzed. Participants were asked to identify the FIPs 
that have been or are being used by their transit authorities and to 
evaluate the success of those programs. Observations on the use 
of FIPs that were offered in Philadelphia, Indianapolis, and San 
Francisco are offered. Suggestions are made concerning the direc- 
tion that should be pursued in the future. 
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13820 (PB—90-115700/XAB) Comprehensive transit plan for 
the Virgin Islands. Technical report. Final report, September 
1987-July 1988. Casey, R.F.; Schwenk, J.C.; Levinson, H.S. Trans- 
portation Systems Center, Cambridge, MA (USA). Jan 1989. 304p. 
(DOT-TSC-UMTA-—89-3). Available from NTIS, PC A14/MF A02. 

See also PB-89-189591. 

The report contains a description of the elements and recom- 
mendations of a transportation study of the islands of St. Thomas, 
St. Croix, and St. John in the U.S. Virgin Island archipelago. St. 
Thomas transit recommendations included the purchase of new 
buses, the construction of new maintenance facilities, a substantial 
increase in service levels, and an open competition for manage- 
ment and operation of the service. For St. Croix, a subsidized 
taxivan service was recommended on a trial basis on three routes; 
highway recommendations included an increase in roadway capac- 
ity along the Charlotte Amalie waterfront and reconstruction of 
critical intersections. Traffic engineering improvements, and the 
implementation of a paid on-street parking program were recom- 
mended for St. Thomas. Reconstruction of major intersections, 
several turning movement enhancements, construction of the long- 
proposed Christiansted bypass, the expression of off-street parking 
lots in Christiansted, and on-street parking management changes 
were recommended for St. Croix. The study endorsed current De- 
partment of Public Works plans to rehabilitate sections of major 
roadways on St. John. Of an institutional nature, it was recom- 
mended that a new governmental instrumentality be created to 
oversee mass transportation (including ferries), parking, and taxi 
services. Several possible sources of added revenue were dis- 
cussed as potential means of providing the funding for the needed 
improvements. 


13821 (PB-90-120171/XAB) Use of federal assistance for 
private-operator capital cost in UMTA’s (Urban Mass Trans- 
portation Administration's) Entrepreneurial Services Challenge 
Grant Program. Price Waterhouse Co., Washington, DC (USA). 
Mar 1988. 36p. Available from NTIS, PC A03/MF A01. 

Dynamic changes in travel patterns stepped up the need for al- 
ternative transit service. The explosive growth of employment in 
the suburbs and the increasing number of city-to-suburb and inter- 
suburban trips have created ‘new markets’ that require more 
flexible and smaller-scale approaches than those provided by large 
centralized transit systems. UMTA has developed a program to re- 
spond to these 'new market’ needs—The Entrepreneurial Services 
Challenge Grant Program (ESCGP). It features start-up capital 
costs support to entrepreneurs and supports the cost of a provider's 
own equipment purchase or lease (instead of UMTA buying vehi- 
cles and leasing or donating them to a provider). The idea behind 
the ESCGP is to help start new private transit services that can 
eventually operate without public subsidy. The program is directed 
toward two groups: equipment lessors and the entrepreneurial 
transit service providers. The report presents the ESCGP in detail 
and illustrates its application through case studies. 


13822 (SAEJ-8901, pp. 47-50) Influence of cylinder bore 
distortion of engine performance (Part 1). Static mode analysis 
of bore distortion for amount of oll consumption. Goto, Taka- 
haru (Nissan Motor Co., Ltd., Tokyo (Japan)); Arai, Takayuki; Goto, 
Tetsuro; Hamai, Kyugo. Society of Automotive Engineers of Japan, 
Tokyo (Japan). 29 May 1989. (in Japanese). (CONF-8905238-: 
Society of Automotive Engineers of Japan meeting, Tokyo (Japan), 
29 May 1989). In Preliminary collection 891 of lectures/papers in 
symposium by Society of Automotive Engineers of Japan. Order 
Number DE90710449. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

By fixing the static bore distortion to be aimed at, the relation 
among the oil consumption (OC), bore distortion and piston ring 
specification to follow it was taken notice of and analyzed. Accom- 
panying the recent heightening in performance of gasoline engine, 
the heightening in output power, fuel consumption and quietness is 
needed, and for the high performance engine, the long life, perfor- 
mance degradation guarantee and low OC are indispensable. Five 
test cylinder blocks, different in specification, being used for the 
testing, the bore distortion quantity were changed by the combina- 
tion of thread depth of head bolt and type of head gasket. The test 
engine was a four-cylinder engine, 1809cc in cubic capacity. As a 





result of testing, the combination of thread depth of head bolt and 
type of head gasket was judged to be an important item. The 
heightening in following-up property of oil ring, though effective on 
the lowering in OC, was judged to be less effective in frictional loss 
and durability than the control of bore distortion in fourth degree 
component. 15 refs., 10 figs., 4 tabs. 


13823 (SAEJ-8901, pp. 51-54) Diesel engine operating con- 
ditions and particulate matter emission characteristic on road. 
Hayashida, Morimasa (Traffic Safety and Nuisance Research Inst., 
Tokyo (Japan)); Abe, Tsugio; Sato, Tatsuji. Society of Automotive 
Engineers of Japan, Tokyo (Japan). 29 May 1989. (In Japanese). 
(CONF-8905238-: Society of Automotive Engineers of Japan 
meeting, Tokyo (Japan), 29 May 1989). In Preliminary collection 
891 of lectures/papers in symposium by Society of Automotive En- 
gineers of Japan. Order Number DE90710449. Available from 
NTIS (US Sales Only), PC A16/MF A01. 

By doing a running test on road and in laboratory, the correlation 
between the operational condition and particulate emission charac- 
teristics of the diesel engine was analyzed. Recently as for the 
particulate emission matter of diesel car, the development has be- 
come urgently required in accurate measurement and evaluation 
method, reflecting the emission condition during the stable running 
of car. A 4.5ton truck was used for the testing. The measurement 
items in the running test being the number of rotations and torque 
of engine, car speed, etc., the particulate emission quantity was 
measured by a transparency type smoke meter. As a conclusion, 
the particulate emission quantity on road in the urban suburbs, 
though increasing with lowering in speed due to the congestion, 
was almost constant at higher speed than 30km/h. In case of nor- 
mal running, the total particulate emission quantity was due to the 
trip at higher speed than 30km/h. In the ascending running, the 
particulate emission quantity was larger than that in the other run- 
nings. The influence of difference in load condition on the engine’s 
operational condition and particulate emission quantity was largest 
in the ascending running. 3 refs., 12 figs., 2 tabs. 


13824 (SAEJ-8901, pp. 67-70) Adaptation carbon-balance 
method to the fuel consumption measurement for different 
type fuel supplied vehicles. Sakamoto, Takashi (Traffic Safety 
and Nuisance Research Inst., Tokyo (Japan)); Sato, Yoshio; Ya- 
mamoto, Toshiro; Noda, Akira. Society of Automotive Engineers of 
Japan, Tokyo (Japan). 29 May 1989. (in Japanese). (CONF- 
8905238-: Society of Automotive Engineers of Japan meeting, 
Tokyo (Japan), 29 May 1989). In Preliminary collection 891 of lec- 
tures/papers in symposium by Society of Automotive Engineers of 
Japan. Order Number DE90710449. Available from NTIS (US 
Sales Only), PC A16/MF A01. 

The adoption of carbon balance (CB) method to the fuel con- 
sumption measurement of the vehicle, using high octane number 
unleaded gasoline, light oil and other fuel, different in composition, 
was explained in points to be attended to and reviewed in test re- 
sult. The CB method, though having advantages not had by the 
direct fuel consumption measurement method, has many factors, 
as compared with the direct method, to influence the measurement 
in accuracy. To calculate the actual fuel consumption by the CB 
method in case of difference in fuel composition, the accurate mea- 
surement of fuel concentration and carbon content ratio is basic. 
Then in that case, the adoptability of CB method was related with 
the measurement result by the direct method. As a result of test, in 
the adoption of CB method in case of difference in fuel composi- 
tion, the method, to directly measure, by an elementary analyzer, 
the carbon content in fuel, was suitable. As a result of comparing 
the direct weight method with the CB method, adopted to the con- 
sumption measurement of fuel, different in physical properties, the 
CB method, if used upon an appropriate adjustment, was known to 
become a widely usable measurement method. 4 refs., 8 figs., 6 
tabs. 


13825 (SAEJ-8901, pp. 263-265) Development of spray 
combustion-type vehicle heater. Tanazawa, Yasushi (Toyota Cen- 
tral Research and Development Laboratories, Inc., Aichi (Japan)); 
Okubo, Yoichi; Idota, Yoshinori; Osawa, Katsuyuki; Hayashi, Kazuo. 
Society of Automotive Engineers of Japan, Tokyo (Japan). 29 May 
1989. (In Japanese). (CONF-8905238-: Society of Automotive 
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Engineers of Japan meeting, Tokyo (Japan), 29 May 1989). In Pre- 
liminary collection 891 of lectures/papers in symposium by Society 
of Automotive Engineers of Japan. Order Number DE90710449. 
Available from NTIS (US Sales Only), PC A16/MF A01. 

A spray combustion-type vehicle heater, to be on board of diesel 
car, was developed. The vehicle generally utilizes heated engine- 
cooling water for the room heating. As the diesel car is high in 
engine efficiency and small in heat transfer to cooling water, the in- 
sufficient heightening in water temperature causes a shortage in 
heating heat in the cold district. To compensate for that problem, 
there is a hot air type heater, adopting the evaporation combustion 
method, which is however problematic in slow ignition and rising in 
temperature, and narrowness in stabilized combustion range. To 
compensate for those problems, by studying the injection nozzle to 
atomize, with stability, liquid fuel and swirl combustor for the possi- 
ble combustion against a wide range in air/fuel ratio, a spray 
combustion-type vehicle heater, composed with them, was devel- 
oped. The actual result of development comprised the heightening 
in stability of flame, decreasing in produced soot and accumulated 
deposit in case of light oil combustion, and hastening in ignition 
and rising in temperature, by the spark ignition given to spray, for 
the continuous operation. 1 ref., 12 figs., 2 tabs. 


13826 (UCID-21898) Analysis of damaged components 
from DOE security he N7EG. Witherell, C.E. Lawrence 
Livermore National Lab., CA (USA). 6 Nov 1989. 23p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
Order Number DE90004488. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Initial contact with the writer at Lawrence Livermore National 
Laboratory (LLNL) was made on October 16, 1989 through a tele- 
phone call by Frank Reilly, Accident Investigator with the EG & G 
Energy Measurements organization in Las Vegas, Nevada. This 
subsequently led to shipment to Livermore of the damaged search- 
light components, together with several photographs showing views 
of the damaged searchlight and its attachment locations on the he- 
licopter. Photographs of an intact and undamaged searchlight 
assembly in various positions mounted on an operating helicopter 
were also supplied. The damaged parts were shipped under EG & 
G Shipping Order No. 78931 on October 19th with a covering letter 
by Frank Reilly dated October 18th. The shipment included two ma- 
jor sub-assemblies: (a) the searchlight body, and (b) its supporting 
yoke. Accompanying these were several fractured screw-heads and 
two fractured steel tubes. The objectives of the LLNL investigation, 
as stated in the covering letter, were to conduct an “- - -analysis of 
the broken brackets, screws, and other apparatus- --to assist---in 
establishing a failure mode of the- - -assembly- - .” 14 figs. 
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Refer also to citation(s) 12325, 12335, 12338, 12343, 12579, 
12728, 13615, 13631, 13736, 13771, 13990, 13991, 13993, 13996, 
14055, 14079, 14257, 14262, 14559, 14590, 14591, 14787, 14910, 
15052, 15060, 15111, 15121, 15177 


13827 (AD-A-213059/9/XAB) Compliance testing of Con 
sumat Sliver Reclamation Incinerator Number 4, Offutt Alr 
Force Base, Nebraska. Final report. Scott, P.T. Air Force Occu- 
pational and Environmental Health Lab., Brooks AFB, TX (USA). 
Jul 1989. 43p. (USAFOEHL-89-054EQ0146GEF). Available from 
NTIS, PC A03/MF A01. 

At the request of HQ SAC/SGPB compliance testing Consumeat 
Silver Reclamation Incinerator No. 4 (particulate emissions) was 
accomplished 26-28 Jan 89. Visible emissions were evaluated by 
the Nebraska Department of Environmental Control on-site ob- 
server. Results indicate the incinerator met the standard for visible 
emissions. The survey was to determine compliance with the emis- 
sion standards as defined under Nebraska Air Pollution Control 
Rules and Regulations. Results indicate the incinerator met particu- 
late standards. 


13828 (AWU-ID-1387-H) The construction of an apparatus 
tor the utilization of agricultural wastes in Kfar Vitkin. Techno- 
logical and economical survey. Halbertel, R. Nefah Anaerobic 
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Digestion Systems, Tel Aviv (israel). Aug 1985. 72p. (In Hebrew 
and English). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, tables in English. 

At a meeting between members of the village of Kfar Vitkin and 
Nefah (Agricultural Waste Utilization), the members of the village 
asked Nefah to submit a proposal for the removal and processing 
of cow manure from the village cow sheds. This report is Nefah’s 
proposal for the removal of agricultural wastes and their fermenta- 
tion in an anaerobic apparatus to produce biogas, peat, and liquid 
fertilizers. (EHN) 5 figs., 39 tabs. 


13829 (CANWEC-—CE-02838, pp. 23) Electrotechnologies 
and industrial innovation: 4.3.7. . Gilsig, T. (Hydro- 
Quebec, PQ (Canada)); Mitchell, J. Canadian National Committee, 
World Energy Conference, Ottawa, ON (Canada). 1989. (CONF- 
890901-: 14. world energy conference, Montreal (Canada), 17-22 
Sep 1989; CE-02838). In Energy for tomorrow. Division 4: Energy 
and technology: Session 4.3a: Nuclear energy [and] session 4.3b: 
Energy systems and renewables. Available from microwave heat- 
ing Committee World Energy Conference, Suite 305, 130 Albert 
Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

Electrotechnologies represent an important element in any strat- 
egy of industrial innovation because of their wide range of 
applications and the benefits which they can bring to industrial pro- 
cesses through reduced energy use and greater controllability, as 
compared with conventional sources of energy. This paper 
presents the potential for the electrification of industrial processes, 
with particular reference to Canada. The potential impact in terms 
of increased productivity through innovative applications of elec- 
trotechnologies is also presented, especially for industrial sectors 
showing the greatest potential for productivity gains through electri- 
fication, and recent developments in electrotechnologies which are 
relevant to these industries are discussed. Electrotechnologies can 
transfer heat by conduction, convection and radiation, but they can 
also take heat directly into the very core of metallic products 
through the use of induction, and even into the core of poor ther- 
mal conductors through high frequency and microwave techniques. 
Moreover, they can accomplish this at much higher temperatures 
and at power densities several orders of magnitude higher than 
conventional sources, through technologies such as plasma 
torches, arcs and lasers. Important and unique electrotechnologies 
can be applied without the use of heat, using such means as ultra- 
violet light, electron beams, reverse osmosis, ultrafiltration, 
electrodialysis and electrochemistry. Electrotechnologies also facili- 
tate the recycling of materials such as scrap metal in arc furnaces 
and the transformation of sawdust in thermomechanical pulping. 5 
refs., 8 figs. 


13830 
of large heat pumps: Report 4.3.13. . Hill, A. (Theorell and VBB 
Energikonsulter AB, Stockhoim (Sweden)); Lagergren, S. Canadian 
National Committee, World Energy Conference, Ottawa, ON 
(Canada). 1989. (CONF-890901-: 14. world energy conference, 
Montreal (Canada), 17-22 Sep 1989; CE-02838). In Energy for to- 
morrow. Division 4: Energy and technology: Session 4.3a: Nuclear 
energy [and] session 4.3b: Energy systems and renewables. 
Available from Canadian National Committee World Energy Confer- 
ence, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. 
Prices: $125.00 CAN. 

In the late 1970s and early 1980s, a number of large heat pump 
installations were built in Sweden. Some of these units are of a 
considerable size. These large units were, to a large extent, built 
according to new design concepts with interesting capabilities. Units 
that recover 100 MW of heat from sea water with as low tempera- 
tures as 1 C have been constructed. Special evaporators for cold 
sewage effluent have been designed, as well as turbo-compressor 
heat pumps that produce over 80 C supply water, using the stan- 
dard refrigerant fluid R12. Operating experience shows that more 
than 50% of these large heat pump plants have had a reliability 
factor higher than 97.5%, and the smaller units, less than 10 MW 
have had a reliability factor of 94.8%. Most of the malfunction have 
been reported to be faults outside the plant themselves or on the 
auxiliary systems serving the heat pump station. Electrical and 
computer errors are examples of those kinds of problems. Since 
the knowledge about the impact that chlorofluorocarbons might 
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have on the ozone layer, the leakage from Swedish heat pump 
units have been reduced to a small fraction of what it was 10 years 
ago. The experience from these heat pump installations is positive 
in many ways. Technically, it has been a success, considering all 
the new techniques that have been involved. Economically, it has 
been a success also since most of the plants reimbursed the in- 
vestment in less than 3 or 4 years and are still running and making 
a profit. Environmentally, it has been a success in terms of less 
NO, and SO, in the air, but also in terms of less polluted sewer ef- 
fluents and more oxygen in lakes. 5 refs., 8 figs., 1 tab. 


13831 (CFS/MA-212) A nurseryman’s primer on green- 
house computers: Technical note. Cameron, S.|. Canadian 
Forestry Service, Fredericton, NB (Canada). Maritimes Div. Jun 
1989. 11p. (MICROLOG—89-04645). Available from PC Petawawa 
National Forestry Institute, Distribution Centre, P.O. Box 2000, 
Chalk River, ON, CAN KOJ 1J0; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This note is concerned with terminal plus peripheral devices, the 
purpose of which is to control and record greenhouse climate. A 
number of different climate computer systems with proven track 
records for performance are already available. They can be com- 
paratively assessed according to the following criteria: features, 
performance at the nursery, documentation, and service. The note 
discusses the system control capabilities (heating, ventilation, cool- 
ing, humidity control, irrigation, fertilizers control, shading, 
photoperiod and energy conservation, supplementary lighting, sup- 
plementary carbon dioxide control, alarms, interaction with the 
outside weather, and data logging), and the interface between 
computer and equipment. Control and distributed control are com- 
pared. 1 ref., 2 figs. 


13832 (CFS/MA-213) Energy conservation in greenhouses: 
Technical note. Cameron, S.|. Canadian Forestry Service, Fred- 
ericton, NB (Canada). Maritimes Div. Jun 1989. 4p. 
(MICROLOG-89-04646). Available from PC Petawawa National 
Forestry Institute, Distribution Centre, P.O. Box 2000, Chalk River, 
ON, CAN KOJ 1J0; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Heat is lost through the soil of a greenhouse in two ways. In the 
middle of the greenhouse, heat is transmitted straight down, deep 
into the ground. Little can be done about this small heat loss. 
Perimeter heat loss occurs in paths consisting of concentric circles; 
the bulk of the heat loss occurs within four ft of the greenhouse 
wall or footing course. The type of thermal insulation used is impor- 
tant: only materials that do not absorb significant amounts of water 
should be used. Other criteria are presented. The most commonly 
used material is the extruded polystyrene sheet. The compromise 
between depth and thickness, and the placement of the insulation, 
are discussed. Even if the greenhouse is spring growing and insu- 
lation cannot be justified on the sole basis of energy savings, it can 
be justified by the fact that cold peripheral temperatures are detri- 
mental to germination and plant growth. 3 refs., 2 figs., 1 tab. 


13833 (CFS/MA-214) Energy conservation in greenhouses: 
IV. New iInfrared-refiective cover materials. Cameron, S.!. Cana- 
dian Forestry Service, Fredericton, NB (Canada). Maritimes Div. 
Jun 1989. 3p. (MICROLOG—89-04647). Available from PC 
Petawawa National Forestry Institute, Distribution Centre, P.O. Box 
2000, Chalk River, ON, CAN KOJ 1J0; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

Photosynthesis and other plant growth processes require light 
only from the visible portion of the spectrum. Until recently, the im- 
portance of greenhouse cover response to other portions of the 
spectrum has been of little interest to manufacturers. However, be- 
cause polyethylene, one of the most popular materials used in 
covers, is transparent to infrafred radiation, polyethylene-covered 
houses have high radiant heat losses. A new generation of 
polyethylene additives has been developed to overcome this defi- 
ciency. This report discusses the requirements for an ideal cover, 
the absorption spectra of polyethylene and its additives, the effect 





of water condensation, and the interest of anti-condensate addi- 
tives. A new type of plastic film that reflects, rather than absorbs, 
infrared energy is currently being tested for greenhouse use. 
Greenhouse companies are also agressively competing for the 
market of better condensation inhibitors. 2 refs., 1 fig. 


13834 § (CFS/MA-215) Energy conservation in greenhouses: 
V. A thermal curtain performance update. Cameron, S.!. Cana- 
dian Forestry Service, Fredericton, NB (Canada). Maritimes Div. 
Jun 1989. 3p. (MICROLOG-—89-04648). Available from PC 
Petawawa National Forestry Institute, Distribution Centre, P.O. Box 
2000, Chalk River, ON, CAN KOJ 1J0; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

Created in response to the rising costs of energy, thermal curtain 
technology has continued to develop and its use is becoming 
widespread. Depending on the type of fabric used in the curtain, 
the same system may have a dual-purpose use for both shading 
and photoperiodic control. This note is intended to provide an 
update on thermal curtain performance, using the results of an op- 
erational test. A practical, general method is also presented, 
whereby a greenhouse operator can monitor the thermal perfor- 
mance of almost any newly-implemented energy conservation 
measure. It is based on measuring the duration of the operation of 
the fan that has to be turned on whenever a greenhouse with un- 
derbench polytube heating requires heat. The heat savings for a 
single-layer and a multiple-layer curtain have been measured; they 
amount to a seasonal average of 20% and 45%, which justifies the 
capital investment. The influence of outer wind and airtightness is 
also discussed. 3 refs. 


13835 (CFS/MA-216) Energy conservation in greenhouses: 
Vi. Wall and pipe insulation. Cameron, S.|. Canadian Forestry 
Service, Fredericton, NB (Canada). Maritimes Div. Jun 1989. 4p. 
(MICROLOG-—89-04649). Available from PC Petawawa National 
Forestry Institute, Distribution Centre, P.O. Box 2000, Chalk River, 
ON, CAN KOJ 1J0; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Given rising heating costs, the expense of installing or retrofitting 
insulation on greenhouse side-and end-walls, or on the hot water 
supply lines used for heating, is increasingly justified. The high hu- 
midity levels maintained in a greenhouse make a proper selection 
and installation of the insulation imperative; a moisture-resistant in- 
sulation or a tight, carefully applied vapor barrier have to be used. 
The note describes the new types of thermal insulation that are 
now available for greenhouse walls and pipes, their installation and 
caulking. 1 fig. 


13836 (CONF-891261-2) Development of a solar-powered 
intrared injection laser microminiature transmitting system. 
Falter, D.D. (Oak Ridge National Lab., TN (USA)); Alley, G.T.; 
Falter, K.G.; Rochelle, J.M.; Valentine, K.H.; Westbrook, R.D.; Jelli- 
son, G.E. Jr.; Fleming, P.H. Oak Ridge National Lab., TN (USA). 
[1989]. 8p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC05-840R21400. From International conference on lasers 
'89; New Orleans, LA (USA); 3-8 Dec 1989. Order Number 
DE90005672. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

A solar-powered infrared microminiature transmitting system is 
being developed to provide scientists with a tool to continuously 
track and study Africanized bees. Present tracking methods have 
limited ranges and lack the capability of continuously tracking indi- 
vidual insects. Preliminary field tests of a stationary prototypic 
transmitter have demonstrated a range of 1.1 km. The basic de- 
sign consists of an array of nine 1-mm? solar cells, which collect 
energy for storage in a 1.0-yF tantalum chip capacitor. When the 
capacitor has been charged to a sufficient level, the circuitry that 
monitors the capacitor voltage level “wakes up” and fires a 5-ys 
pulse through an 840-nm GaAlAs injection laser diode. The pro- 
cess is then repeated, making the signal frequency (which ranges 
from 50 to 300 Hz) dependent on solar luminance. The solar cells, 
capacitor, and laser diode are mounted in hybrid microcircuit fash- 
ion directly on the silicon substrate containing the CMOS control 
and driver circuitry. The transmitter measures ~4 x 6 mm and 
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weighs ~65 mg. The receiving system is based on an &-in. tele- 
scope and a Si PIN diode detector. 8 refs., 10 figs. 


13837 (CPS—-EPS3/CI/1) Development of a system to com- 
bine solvent recovery with the of heat residual 
organic wastes. Jackson, D.K.; Brown, W.F.; Burrell, K.D.; 
McGregor, |.R. Environment Canada, Ottawa, ON (Canada). Con- 
servation and Protection. Jun 1989. 44p. (MICROLOG-89-05190). 
Available from PC Environment Canada, Library Services, Ter- 
rasses de la Chaudiere, 10 Wellington St., Ottawa, ON, CAN K1A 
OH3; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

A process has been developed that allows the recovery of sol- 
vent and energy from stil-bottom sludges produced from the 
conventional distillation of solvent-paint mixtures. Recovery is ef- 
fected by bringing the sludge into contact with hot sand to drive off 
the solvent as vapour. The sand, coated with the nonvolatile por- 
tion of the sludge, is regenerated and reheated in a spouted-bed 
reactor. Pyrolysis gas from the reactor is sent to an afterburner 
where it is burned completely, the resulting heat being used to gen- 
erate process steam in a waste-heat boiler. Particulate matter in 
the pyrolysis gas is derived from the mineral content of the sludge 
and it is partially removed before combustion in a set of cyclones; 
the balance is taken out of the flue gas from the waste-heat boiler 
by a baghouse. The process is able to recover most of the solvent 
content of the sludge feed; the destruction of the nonvolatile com- 
bustibles produces pyrolysis gas and most of the heat required to 
operate the reactor. Process steam is made from combustion of 
the pyrolysis gas in an afterburner. The afterburner is also used to 
destroy solvent-bearing process water, produced by the conven- 
tional distillation of solvent mixtures. 2 refs., 9 figs., 3 tabs. 


13838 (CRIE-U-88015) Development of high productive 
technology for vegetables (Part 4). Environmental control sys- 
tem and air conditioning load in facilities tor the experiments. 
Okano, Toshiaki; Hoshi, Takehiko; Kosakai, Kazuyoshi; Terazoe, 
Hitoshi; Ogawa, Tadashi. Central Research Inst. of Electric Power 
Industry, Abiko, Chiba (Japan). Oct 1988. 47p. (in Japanese). Or- 
der Number DE89782327. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

Experimental facilities were constructed and tested to investigate 
air conditioning, vegetable cultivation system and equipment cost 
reduction of vegetable factory combined natural light with artificial 
light. Triple inner thermal screens and a outside thermal screen 
were equipped to lower thermal load in the 230m? cultivating room 
and 46m* seedling room. Movable cultivating system by trays was 
used. When outside solar intensity is 480kcal/m? or more, cooling 
room load in summer cultivating room was 2080kcal/m* and room 
temperature was kept at 27C(outside temperature was 29C) by 
covering curtains. When curtains were not used, cooling load in- 
creased to 3000kcal/m*d and temperature of cool room increased 
to 32C even cooled by ice. When only inner curtains were used, 
surface temperature of curtains increased by solar radiation and 
offset the cooling effect, so that an outside curtain was desirable. 
Peak power in summer was 470kWh/d of which 80% was used for 
air conditioning and it is necessary in a practical facility to lower air 
conditioning load such as ice tank and to reduce construction cost. 
6 ref., 27 figs., 4 tabs. 


13839 (DOE/EIA-0516(85)) Manufacturing Energy Con 
sumption Survey: Changes in energy efficiency 1980-1985. 
USDOE Energy Information Administration, Washington, DC (USA). 
Office of Energy Markets and End Use. 17 Jan 1990. 70p. Spon- 
sored by U.S. DOE Management & Administration. Order Number 
DE90006034. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

This report is the fourth of a series based on the results of the 
1985 MECS. The data in this report are published to provide objec- 
tive, accurate energy information for a wide audience including 
Congress, federal and state agencies, industry, and the public. The 
MECS is the first survey conducted by the EIA to collect detailed 
data on energy use by the manufacturing sector. The MECS does 
not include energy data for mining, agriculture, construction, fish- 
ing, forestry activities, or electric utilities. 49 figs. 
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13840 (EUR-11338) Superheated steam beet pulp and 
alfalfa drier with mechanical steam recompression: Demon- 
stration project. Boy Marcotte, J.L. (Societe Bertin et Compagnie 
Francaise de Sucrerie, 75 - Paris (France)); Lenglet, E. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
Directorate General Telecommunications, Information Industries 
and Innovation; Societe Bertin et Compagnie Francaise de Su- 
crerie, 75 - Paris (France). c 1988. 43p. (In French, English). 
Sponsored by Commission of the European Communities. Contract 
EE/244/84/FR. Available from NTIS (US Sales Only), PC A03/MF 
A01; Office for Official Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg; Price: ECU 5. 

This document describes the performance obtained from a proto- 
type superheated steam beet pulp drier installed in the Compagnie 
Francaise de Sucrerie factory at Villenoy. The prototype has an 
evaporating capacity of 20 tons/hour and was built as a result of 
studies on the BertinN steam drying process following testing on a 
pilot plant. 8 figs., 4 tabs. 


13841 (IE-ACT-84/0100) Energy conservation at the Miluz 
factory. Actimatic Engineering, Bnei-Brak (Israel). Nov 1984. 61p. 
(In Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 61201. 
This report examines the feasibility of saving energy at the Miluz 
factory, which produces conserve food from tomatoes, corn, and 
citrus fruits. In the production process, steam is fed into the pro- 
duction lines, where energy waste occurs in some of the lines. In 
order to save energy the following were recommended: (1) steam 
should be turned back into the boilers rather than be allowed to 
cool in the athmosphere, (2) a pressure reducing valve should be 
installed in the steam line that processes tomato peeling in order to 
avoid steam emission into the atmosphere, (3) the saturation of the 
water line valves, the steam accessories, and the water feeding 
reservoir, and (4) the installation of a computerized control system 
for electric consumption. The investment required for these recom- 
mendations was estimated at $110,000. The savings were 
expected to amount to $120,000 annually. (LB) 7 figs., 13 tabs. 


13842 (IE-ICS}-84/0001) Lightweight aggregates for low 
and high tem res trom local raw materials. Progress re- 
port. Litany, Y. Israel Ceramic and Silicate Inst., Haifa (Israel). Apr 
1984. 25p. (In Hebrew and English). Available trom COSTI P.O.B 
20125, TEL-AVIV 61201. 

Text in Hebrew, tables in English. 

Increased awareness of energy conservation led to the search 
for thermally efficient stoves with reduced thermal capacity, and im- 
proved insulation. The optimal construction materials of such 
stoves are lightweight aggregates which are fire resistant and ca- 
pable of withstanding high temperatures. The purpose of this work 
was to obtain lightweight aggregates, which can withstand 1000 
degrees C, using flint-like clay from the Negev. The mixture that 
was prepared was rich in iron oxide, and contained 36.3% SiOz, 
31.2% AlpO3, 17.8% FeoO3, 2.0% TiO2, 0.4% CaO, 0.16% MgO, 
and 0.15% NagO. This mixture was the waste product of Clay and 
Pure Sand of the Negev, Ltd. Another experiment was conducted 
with Nordmarkite, an Na,K-Syenite-type mineral, which contained 
66.6% SiOz, 16.1% Al2O3, 1.8% Fe2O3, 0.9% CaO, 0.2% MgO, 
5.38% Na2O, and 5.7% K2O. The aggregates were sintered with 
fluxes at 1300 degrees C. The resultant products had specific 
gravities lower than 1.00 gram per cubic centimeter, and low water 
absorption. A concrete-like substance was prepared by combining 
the sintered aggregates with calcium aluminate cement. The final 
product withstood temperatures of 1200 degrees C. (EHN) 1 fig., 
13 tabs., 18 refs. 


13843 (IE-ICSI-84/0002) Lightweight aggregates for low 
and high temperatures from local raw materials. Final report. 
Ish-Shalom, M.; Litany, Y. Israel Ceramic and Silicate Inst., Haifa 
(Israel). Sep 1984. 27p. (In Hebrew and English). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, tables in English. 

Increased awareness of energy conservation led to the search 
for thermally efficient stoves with reduced thermal capacity, and im- 
proved insulation. The optimal construction materials of such 
stoves are lightweight aggregates which are fire resistant and able 
to withstand high temperatures. The purpose of this work was to 
prepare light aggregates, which can withstand 1000 degrees C, 


from flint-like clay from the Negev. The mixture that was prepared 
was rich in iron oxide, and contained 36.3% SiOz, 31.2% AlbOs, 
17.8% Fe203, 2.0% TiOz, 0.4% CaO, 0.16% MgO, and 0.15% 
Na2O. This mixture was a waste product of the company, Clay and 
Pure Sand of the Negev Ltd. The es were sintered with 
fluxes at 1300 degrees C. The resultant products had specific 
gravities lower than 1.00 gram per cubic centimeter, and low water 
absorption. A concrete-like substance was prepared by combining 
the sintered aggregates with calcium aluminate cement. The final 
product withstood temperatures of 1200 degrees C. Another exper- 
iment was conducted with Nordmarkite, an Na,K-Syenite-type 
mineral, which contained 66.6% SiO2, 16.1% AlpO3, 1.8% Fe2O3, 
0.9% CaO, 0.2% MgO, 5.3% Na2O, and 5.7% K20O. Similar results 
were obtained. (EHN) 1 fig., 15 tabs., 18 refs. 


13844 (IE-IDE-84/0001) High speed compressor for heat 
pumps. Series 2. Final report 1983-1984. Markovitz, A. Israel De- 
salination Engineering, Tel Aviv (israel). 24 Jul 1984. 14p. (in 
Hebrew and English). Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

The purpose of this project was to develop a high speed com- 
pressor for heat pumps. A compression ratio of 4:1 was specified, 
which required using two compressors in series. Other require- 
ments were high efficiency and novel solutions to mechanical 
problems. By the conclusion of the work period, a compression ra- 
tio of 1.8:1 had been achieved, but the life expectancy of the 
compressor was not known, and there was hesitation to advance 
to a ratio of 2:1, for fear of mechanical failure. The model was not 
optimal from a mechanical point of view, and an improved design 
was underway. The report gives calculations and experimental re- 
sults. Work will continue towards reaching a ratio of 2:1, and on 
improving the mechanical design. (EHN) 7 figs., 4 tabs. 


13845 (IE-MOA-85/0001) The growth of roses in a green 
house air-conditioned by phase-change material. Ginzburg, H.; 
Gilad, S.; Ackerman, A.; Levav, N.; Haber, B. Ministry of Agricul- 
ture, Jerusalem (Israel). Horticulture Branch; Ministry of Agriculture, 
Bet Dagan (israel). Agricultural Research Organization; Electra Ltd. 
(israel). 1985. 17p. (in Hebrew). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Mercedes and Sonia roses were grown during the winter season 
of 1984/85 in a greenhouse air conditioned by phase-change mate- 
rial and enriched with CO2. The heat storage and heat exchange 
capacities of the PCM system operated at the expected rates. The 
minimal temperature in the greenhouse exceeded the outside tem- 
perature by at least 9 degrees C throughout the season. The high 
relative humidity, which reached values of 95% at nighttime did not 
pose any phytosanitary problems. The maximal day temperature 
exceeded 28 degrees C ten times during the months December- 
March, although the season was warmer than the perennial 
average. A very high cut-flower yield was obtained with both Mer- 
cedes and Sonia roses, and the flower quality was similar to that of 
a commercial plantation. (author) 1 fig., 1 tab., 8 refs. 


13846 (IE-MOA-88/0001) Trends in energy consumption in 
agriculture, early estimates for the year 1990. Sternlicht, R. 
(ed.). Jewish Agency, Jerusalem (Israel); Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Agriculture in Settlements and 
Development Authority. [1988]. 6p. (In Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The report contains a forecast of energy consumption in Israel's 
agriculture in the year 1990, based on the B plan for the develop- 
ment of agriculture for that year which was prepared by the Ministry 
of Agriculture Planning Administration. The calculation method is 
based on preliminary requirements and the technological level 
used in a survey of energy needs in Israeli agriculture, reduced by 
2.5% over the period covered, to take account of technological 
progress. Major findings were that total energy consumption in 
agriculture in 1990 would be 1036.1 thousand tons of fuel equiva- 
lent. Plantations crops would remain the largest consumer of 
energy, using 31.9% of the total. Field crops would be the second 
largest consumer of energy, using about 25% of the total. Vegeta- 
bles would consume 18%, and flowers 11%. (EHN) 5 tabs. 


258 ERA Vol. 15, No. 6 





13847 (IE-MOEI-85/0102) Energy conservation in the water 
economy. Hagali, Z.; Klei, E. (ed.). Ministry of Energy and Infra- 
structure, Jerusalem (israel). Energy Conservation Div. [1985]. 35p. 
(In Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 61201. 
The water economy in Israel consumes 15% of the electric 
power in Israel, and has increased by 30% in the last 10 years. 
This is due to the amortization of pumps, pipes and water acces- 
sories, and the additional energy required for filtering and improving 
the quality of the water. About 10% of the energy used could be 
saved, and the report presents a number of methods: improvement 
in water and drain networks through replacement or repair of dam- 
aged parts, use of improved valves and taps, improved timing in 
the replacement and repair of pumps, use of chemical and biologi- 
cal methods to prevent growth of water vegetation, better selection 
of taps, filters, and other equipment used in watering systems, use 
of computers for network corrections, and the reduction of rates by 
the Israel Electric Company. These methods have been tested and 
used in agriculture during 1983 and 1984. (LB) 27 tabs., 3 figs. 


13848 (IE-MOEI-ESRA-86/0001, pp. 97-98) Research and 
development of the National Center for Marine Agriculture, 
1984/1985. Gordin, H. (Marine & Lake Research Inst., Eilat, (Is- 
rael)). Ministry of Energy and Infrastructure, Jerusalem (israel). 
Earth Science Research Administration. May 1986. (in Hebrew). In 
[Earth Science Research Administration] annual summary of 
research projects, 1985. Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Order with complete bibliographic information. 

Activities of the National Center for Marine Agriculture include 
the development of technologies for the production of fishes of dif- 
ferent species, mass production of post larvae shrimps and shell 
fish, the development of artificial food that is biologically and eco- 
nomically efficient for the fish, the study of the ecological system in 
sea-water fish ponds, and the development of a pond for growing 
different fishes, shell fish and shrimps together. Greenhouses are 
used for growing the food that is used in the ponds. A shade is 
provided over the ponds during the summer months. A winter/ 
summer structure is used since during the winter outside pool tem- 
perature is low. (EHN) 


13849 (IE-NP-84/0002) Atmosphere dehumidification in 
greenhouses by a hydroscopic process. Summary report, 
1983-1984. Nordan Plantations Ltd., Givataim (Israel). 1984. 5p. (in 
Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

In July 1983, seven experiments in atmosphere dehumidification 
by a hydroscopic process have been set up in greenhouses of 
about 2 dunam area, in which roses are grown. The drying system 
involves contacting the humid air with a concentrated saline solu- 
tion. Results are as follows: (a) the air drying system operated 
well, and its capacity to absorb water was 3 times the expected 
value, (b) the solution drying system (the boiling stage) is still trou- 
blesome, (c) a new technique of drying the hygroscopic solution, 
by spraying it against a flow of hot air (instead of boiling it), which 
could reduce the cost of the system by 20%, is currently being 
studied. In one case, rose plants were damaged by saline water 
from the desiccator. Other problems involved corrosion and block- 
age of the desiccator by the saline solution, and failure of a gas 
burner to achieve its specified performance. The new type of des- 
iccator, which is being designed, promises to cost 60% less than a 
conventional boiler system. (EHN) 


13850 (IE-RDEA-85/0001) Integrated energy budget in the 
kibbutz. Part 1: Definition and characterization. Dvoskin, D.; 
Zvolodovsky, E.; Granot, N. Ministry of Agriculture, Jerusalem (Is- 
rael); Ministry of Energy and Infrastructure, Jerusalem (israel); 
Heshev, Tel Aviv (israel). Inter-Kibbutz Unit for Management Ser- 
vices. May 1985. 51p. (In Hebrew). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

This report surveys energy consumption and utilization patterns 
in the kibbutz. Included are energy uses for homes, agriculture and 
industry, and the potential for energy production from agricultural 
waste and via solar implements. The purpose of this work is as 
follows: (1) to develop a model of energy management, (2) to de- 
crease reliance on fossil energy sources, (3) to maximize the 
production of energy from self sources, (4) to decrease the cost of 
energy to the kibbutz. (EHN) 1 fig., 28 tabs. 
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13851 (LU/CMMER-CE-02847) Energy efficient technolo- 
gies in the mining and metals industry. Laurentian Univ., 
Sudbury, ON (Canada). Centre in Mining and Mineral Exploration 
Research. 1989. vp. (CONF-8903185—: Energy efficient technolo- 
gies in the mining and metals industry, Sudbury (Canada), 29 Mar 
1989; CE-02847). Available from PC Memorial University of New- 
foundiand, Centre for Newfoundiand Studies, St. John’s, NF, CAN 
AiB 3Y1; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $30.00 CAN; MF $10 CAN. 

This seminar is about reducing the energy consumption of the 
mining and metallurgical industries. The following subjects are dis- 
cussed: analysis of industrial operations to identify potential energy 
savings, energy management software, research programs in the 
field, electrical technologies (especially electrically powered mine 
haulage), high-pressure compressed air, waste heat recovery, and 
air enrichment in oxygen to increase capacity and to decrease en- 
ergy consumption in process metallurgy (especially for copper 
smelters). The other topics covered are pollution abatement and its 
effect on the consumption of energy, information dissemination in 
the field of energy management, and the future of energy prices. 
Separate abstracts have been prepared for 19 papers. 


13852 (LU/CMMER-CE-02847, pp. 23) Energy efficient 
technologies at Noranda: Case study of Noranda process. 
Mackey, P.J. (Noranda Technology Centre, Pointe Claire, PQ 
(Canada)). Laurentian Univ., Sudbury, ON (Canada). Centre in 
Mining and Mineral Exploration Research. 1989. (CONF-8903185—: 
Energy efficient technologies in the mining and metals industry, 
Sudbury (Canada), 29 Mar 1989; CE-02847). In Energy efficient 
technologies in the mining and metals industry. Available from PC 
Memorial University of Newfoundiand, Centre for Newfoundiand 
Studies, St. John’s, NF, CAN A1B 3Y1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St, Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $30.00 CAN; MF $10 CAN. 

This paper reviews recent developments in energy usage in No- 
randa’s smelting operations, with emphasis on the effective use of 
oxygen in the Noranda process. The history of smelting of Noranda 
is recalled. Pyrometallurgical processes benefit from the use of 
tonnage oxygen by decreasing the amount of inert nitrogen associ- 
ated with the process air, thus making the process more energy 
efficient and productive. The relative total energy requirement for 
the smelting and converting operations in the Noranda reactor and 
converter to produce blister copper are given for 1973 and 1988, 
taking into account the fossil fuel in the form of coal, and the en- 
ergy in the form of electricity to produce tonnage oxygen and to 
operate the converting air blowers. Other mineral processing 
operations are also reviewed from the point of view of energy con- 
sumption. The future areas for improvement include materials 
handling, anode refining and casting, auxiliary plant operations, 
and related areas such as ventilation and gas handling. Improved 
process control in all areas has been found to improve energy uti- 
lization, and this is also an important opportunity for future 
progress. 8 refs., 14 figs., 3 tabs. 


13853 (LU/CMMER-CE-02847, pp. 19) Energy aspects in 
hydrometaliurgy. Lakshmanan, V.I. (Ortech International, Missis- 
sauga, ON (Canada)); Heinrich, G.H.; McQueen, N.; Craigen, W.G. 
Laurentian Univ., Sudbury, ON (Canada). Centre in Mining and 
Mineral Exploration Research. 1989. (CONF-8903185-: Energy ef- 
ficient technologies in the mining and metals industry, Sudbury 
(Canada), 29 Mar 1989; CE-02847). In Energy efficient technolo- 
gies in the mining and metals industry. Available from PC 
Memorial University of Newfoundiand, Centre for Newfoundiand 
Studies, St. John’s, NF, CAN A1B 3Y1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $30.00 CAN; MF $10 CAN. 

This paper discusses recent developments in hydrometallurgical 
unit processes which are relevant to energy efficiency and energy 
conservation. Energy balances are given for the hydrometallurgical 
recovery of copper (General Central Mines process), gold, and 
uranium. The paper discusses possible energy savings in com- 
minution, leaching, and purification (solvent extraction, liquid-solid 
separation/drying, and electrovining/electrorefining). Most of the 
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possible contribution to energy savings comes from the comminu- 
tion stage, if the lowering of the heat requirements is not taken into 
account. 36 refs., 2 figs., 8 tabs. 


13854 (LU/CMMER-CE-02847, pp. 10) Heat recovery from 
the manufacture of sulfuric acid. Bond, W. Laurentian Univ., 
Sudbury, ON (Canada). Centre in Mining and Mineral Exploration 
Research. 1989. (CONF-8903185—: Energy efficient technologies 
in the mining and metals industry, Sudbury (Canada), 29 Mar 
1989; CE-02847). In Energy efficient technologies in the mining 
and metals industry. Available from PC Memorial University of 
Newfoundland, Centre for Newfoundiand Studies, St. John's, NF, 
CAN A1B 3Y1; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $30.00 CAN; MF $10 CAN. 

The generation of heat by sulfur combustion and sulfur dioxide 
oxidation has been utilized for years to generate steam within the 
sulfuric acid plant. A major research effort by Monsanto Enviro- 
Chem Systems was undertaken in the late 1970s to increase the 
heat recovery efficiency. The purpose of Monsanto was to develop 
a system which would recover the low grade energy in a useful 
form without jeopardizing the reliability of the sulfuric acid process. 
What was done was to develop a system which recovers the en- 
ergy from the acid formation/dilution circuit in a form which can be 
used elsewhere in a major complex. The basis of the heat recov- 
ery system (HRS) is that sulfuric acid in the 99% concentration 
range has very low corrosivity toward certain commercially avail- 
able alloys at temperatures of 220C and higher. Steam production 
rates from the HRS are in the order of 0.4 to 0.5 metric tonne of 
steam (at 3.5 to 10 bar) per tonne of product acid. The system 
consists of a packed heat recovery tower with pump boot, circula- 
tion pump, kettle type boiler, diluter vessel, heater and preheater 
exchangers. The technical feasibility and economic viability of HRS 
is very site-specific. Falconbridge Nikkelverk in Norway and 
Namhae Chemical in Korea have proven that HRS is a successful 
commercial process. 2 figs. 1 tab. 


13855 (LU/CMMER-CE-02847, pp. 8) Electrical efficiency 
improvement opportunities. Chernysh, C. (Ontario Hydro, ON 
(Canada)); Martin, C. Laurentian Univ., Sudbury, ON (Canada). 
Centre in Mining and Mineral Exploration Research. 1989. (CONF- 
8903185—: Energy efficient technologies in the mining and metals 
industry, Sudbury (Canada), 29 Mar 1989; CE-02847). In Energy 
efficient technologies in the mining and metals industry. Available 
from PC Memorial University of Newfoundland, Centre for 
Newfoundland Studies, St. John’s, NF, CAN A1B 3Y1; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KiA 0G1. Prices: PC $30.00 CAN; MF $10 
CAN. 

A critical component of making informed energy management 
decisions is, for the industry, to understand its present electrical 
distribution and consumption, the goal of an electricity management 
program being to minimize energy use and peak demand without 
affecting production. To support the energy management initiatives 
of the industry, Ontario Hydro’s mining program has identified and 
developed various tools. The steps to ensure an effective electrical 
analysis include the following: analysing billing records, identifying 
and documentating of electrical distribution as a reference point for 
further detailed analysis, monitoring and analysing electrical con- 
sumption data, classifying electrical loads as nonessential or basic, 
and identifying the opportunities for electrical efficiency improve- 
ments through demand reduction and load shifting. The electrical 
analysis software developed by Ontario Hydro is made for the 
identification of electrical distribution and the analysis of electricity 
consumption (giving the load profile and load duration curves). As 
an introductory step to assisting the mining industry to improve 
motive operations, Ontario Hydro has concentrated on motor effi- 
ciency and maintenance. It is recommended that the following 
steps be taken: an equipment data base be established; overhaul 
frequency be reviewed; maintenance priorities be established and 
maintenance requirements be disseminated. 4 figs. 


13856 (LU/CMMER-CE-02847, pp. 12) The role of elec- 
trotechnologies in mining. Hamelin, H. (Laboratoire des 
technologies electrochimiques d’Hydro-Quebec Ltee, Shawinigan, 
PQ (Canada)). Laurentian Univ., Sudbury, ON (Canada). Centre in 
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Mining and Mineral Exploration Research. 1989. (CONF-8903185—: 
Energy efficient technologies in the mining and metals industry, 
Sudbury (Canada), 29 Mar 1989; CE-02847). In Energy efficient 
technologies in the mining and metals industry. Available from PC 
Memorial University of Newfoundiand, Centre for Newfoundland 
Studies, St. John’s, NF, CAN A1B 3Y1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $30.00 CAN; MF $10 CAN. 

The paper reviews electrotechnologies appropriate for mining ap- 
plications. Electric resistance technology can be used for mine air 
heating, solutions heating, water heaters, steam boilers, melting or 
fusing furnaces, carbon regeneration furnaces, bins heating, and 
pipe heating. Infrared radiation can be used for localized space 
heating, materials heating, drying of ore or ore concentrate, humid- 
ity reduction, thawing of materials, and carbon reactivation 
furnaces. A comparison is made between infrared radiation are gas 
combustion for the same tasks. Other mining applications of elec- 
trotechnologies are heat pumps for mine air heating (with or 
without a heat exchanger between incoming air and existing air), 
adjustable speed drives, and induction heating. New electrotech- 
nologies applicable to mining are, plasma torches, microwaves, 
membranes, reverse osmosis, ultrafiltration, and electrodialysis. 
Mobile mining equipments can also be electrically powered. 


13857 (LU/CMMER-CE-02847, pp. 11) Mine energy usage: 
A mine superintendent's perspective. Sirkka, E. (Inco Ltd, Cop- 
per Cliff, ON (Canada)). Laurentian Univ., Sudbury, ON (Canada). 
Centre in Mining and Mineral Exploration Research. 1989. (CONF- 
8903185-: Energy efficient technologies in the mining and metals 
industry, Sudbury (Canada), 29 Mar 1989; CE-02847). In Energy 
efficient technologies in the mining and metals industry. Available 
from PC Memorial University of Newfoundland, Centre for 
Newfoundland Studies, St. John’s, NF, CAN A1B 3Y1; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC $30.00 CAN; MF $10 
CAN. 

This paper describes briefly how and where energy is used in 
the Ontario Division of Inco Limited and how a mine superinten- 
dent can in manage energy consumption and costs. The energy 
costs of the Ontario Division are broken down as a function of en- 
ergy source and energy utilization and compared to the other costs 
of mining. The consumption of electrical power is broken down as 
a function of energy usage. A mine superintendent is more inter- 
ested in the reliability of the energy sources than in the amount 
consumed. The one area where there has been an energy cost- 
benefit has been the conversion of Diesel-powered scoop trams to 
electrically driven units. The technical characteristics of the new 
electrical units are presented. They are compared with the Diesel 
units as to energy cost, performance, and maintenance cost. In 
conclusion, progress in the more effective use of energy is usually 
occurs a spin-off of initiatives made introducing new mining meth- 
ods and equipment to improve mine efficiency and cost. 


13858 (LU/CMMER-CE-02847, pp. 11) The use of oxygen 
to increase capacity and reduce energy consumption in the 
Kidd Creek copper smelter. Newman, C.J. (Kidd Creek Division, 
Falconbridge Ltd., Timmins, ON (Canada)); Storey, A.G. Laurentian 
Univ., Sudbury, ON (Canada). Centre in Mining and Mineral Explo- 
ration Research. 1989. (CONF-8903185-: Energy efficient 
technologies in the mining and metals industry, Sudbury (Canada), 
29 Mar 1989; CE-02847). In Energy efficient technologies in the 
mining and metals industry. Available from PC Memorial University 
of Newfoundland, Centre for Newfoundland Studies, St. John’s, 
NF, CAN A1B 3Y1; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $30.00 CAN; MF $10 CAN. 

The Kidd Creek copper smelter, commissioned in 1981, uses the 
Mitsubishi Continuous Smelting Process for the continuous produc- 
tion of blister copper from copper concentrate. From an originally 
installed capacity of 59,000 tonnes/y, the smelter has since been 
expanded to its current capacity of 100,000 tonnes/y. This capacity 
increase has been achieved through the input of additional oxygen 
to the furnaces, while maintaining the original design gas flow rate 
through the associated waste heat boilers. The use of this addi- 
tional oxygen has allowed the elimination of the fuel input to the 





furnaces while smelting concentrates. During any hold periods, the 
available oxygen is used on oxy-gas burners, which allow a further 
reduction in fuel consumption, and which also better maintain the 
furnace melt condition. The plant is described. The role of oxygen, 
the effect of an additional oxygen input and the corresponding in- 
crease in capacity are 41-45% oxygen on the smelting furnace and 
29-31% oxygen on the converting furnace; sustained operation of 
the smelting furnace has been maintained for extended periods, at 
oxygen enrichments of up to 50%, without any apparent adverse 
effects. The input of additional oxygen to the smelter necessarily 
increases the SO. content of the process off-gas at the acid plant 
converter. The temperature control of the furnaces, the operating 
cost and the labour cost are discussed, as are the future opportu- 
nities for an additional capacity increase. 8 refs., 4 figs., 9 tabs. 


13859 (LU/CMMER-CE-02847, pp. 5) Combined removal of 
fine particulate, acid gases and odours in a unique wet scrub- 
ber. Spink, R.F. (Turbotak Inc., Waterloo, ON (Canada)). 
Laurentian Univ., Sudbury, ON (Canada). Centre in Mining and 
Mineral Exploration Research. 1989. (CONF-8903185—: Energy ef- 
ficient technologies in the mining and metals industry, Sudbury 
(Canada), 29 Mar 1989; CE-02847). In Energy efficient technolo- 
gies in the mining and metals industry. Available from PC 
Memorial University of Newfoundland, Centre for Newfoundiand 
Studies, St. John’s, NF, CAN A1B 3Y1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $30.00 CAN; MF $10 CAN. 

The Waterloo scrubber has proven to be effective in removing 
sub-micron particulates, acid gases, odors, or combinations of 
these, from gas streams without the need for separate devices to 
accomplish this. The gas to be scrubbed has, first of all, to be 
quenched to the dew point. The two main criteria for the removal 
of particulates are that scrubbing droplets have to be generated 
with a size of 15 to 20 times larger than the smallest particle to be 
scrubbed, and that these droplets have to be turbulently mixed with 
the gas stream so that collisions can happen. The process com- 
prises a first atomizing nozzle to quench the gas stream, a contact 
chamber (from which a substantial fraction of the particulates are 
removed in the form of a slurry), a second (counter-current) atom- 
izing nozzle in the knock-out chamber, a turbulent agglomerator, 
an exhauster and an entrainment separator. Acid gases, such as 
HCI, SO2, NO,, and H2S, have traditionally been removed by ab- 
sorption in a packed tower or a similar device; while the Waterloo 
scrubber has a residence time similar to that of a packed tower, 
Turnbotak’s air atomizing nozzles can generate a specific surface 
area of 50,000 ft®/gal water, against 300 to 1000 ft®/gas for a 
packed tower. Three case histories of the Waterloo scrubber are 
presented: H2S, SO2 and particulates removal from a TiO2 plant; 
using 1.8% caustic as scrubbing medium; H2S removal from a Ni 
smelter slag granulation vent system, using 0.5% or more caustic 
as scrubbing medium; and NO, removal from the offgas of a bright 
dip treatment process using weak caustic as the scrubbing 
medium. 1 fig., 2 tabs. 


13860 (LU/CMMER-CE-02847, pp. 25) Environmental con- 
trols and energy consumption in nonferrous metallurgy. 
Snelgrove, W.R.N. (Jan H. Reimers and Associates Inc., Oakville, 
ON (Canada)); Taylor, J.C. Laurentian Univ., Sudbury, ON 
(Canada). Centre in Mining and Minerai Exploration Research. 
1989. (CONF-8903185—: Energy efficient technologies in the 
mining and metals industry, Sudbury (Canada), 29 Mar 1989; CE— 
02847). In Energy efficient technologies in the mining and metals 
industry. Available from PC Memorial University of Newfoundland, 
Centre for Newfoundland Studies, St. John’s, NF, CAN A1B 3Y1; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada KiA 0G1. Prices: PC $30.00 
CAN; MF $10 CAN. 

increased concern for the environment and the revisions pro- 
posed by the Ontario Government to the current regulations will 
have a significant impact on nonferrous smelting and refining in the 
Province. Some of the newer process technology and plant modifi- 
cations which can utilize energy more efficiently are reviewed. In 
some cases, a certain amount of energy can be recovered from 
the sulfur fixation process, but overall the consumption of electric 
power and fossil fuels will increase with the need to meet stricter 
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environmental regulations. This is particularly the case if the indus- 
try is required to collect and clean low strength secondary, or 
fugitive emissions. 8 refs., 1 fig., 7 tabs. 


13861 (LU/CMMER-CE-02847, pp. 23) Development of the 
Kiruna electric truck at Kidd Creek Mine Falconbridge Ltd. 
Duke, J.D. (Kidd Creek Mine, Timmins, ON (Canada)). Laurentian 
Univ., Sudbury, ON (Canada). Centre in Mining and Mineral Explo- 
ration Research. 1989. (CONF-8903185-: Energy efficient 
technologies in the mining and metals industry, Sudbury (Canada), 
29 Mar 1989; CE-02847). In Energy efficient technologies in the 
mining and metals industry. Available from PC Memorial University 
of Newfoundiand, Centre for Newfoundland Studies, St. John’s, 
NF, CAN A1B 3Y1; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $30.00 CAN; MF $10 CAN. 

This paper deals with the development process by which the 
Kidd Creek mine in Ontario, selected the Kruna truck as a haulage 
system. All calculations are those which were generated during the 
feasibility studies. The stages of mining at Kidd Creek mine (open 
pit mine down to -220 m; number 1 mine down to -790 m, and 
number 2 mine down to -1400 m) are described. The methods in- 
vestigated to transport the ore from below the 4600 ft level to the 
number 2 shaft comprised conveyors, electric truck haulage and 
rail haulage, plus the borehole hoisting system. The rail haulage 
system was quickly discounted, as there is no storage capacity to 
the crusher station. The operating costs of electric truck and con- 
veyor were compared, with advantage to the electric truck. Four 
types of electric trucks were compared as to their operating costs 
and the Kiruna truck was selected. A comparison was then made 
between electric and Diesel trucks. The two main areas where the 
electric truck solution can save energy are: higher energy effi- 
ciency and fewer ventilation fans required. It was concluded that 
substantial cost savings could be realized as a result of using the 
most energy efficient haulage system. 7 refs., 10 figs., 4 tabs. 


13862 (LU/CMMER-CE-02847, pp. 24) Trends in energy 
consumption and energy ent ideas from the 

and Metallurgy Industry Energy Management Task Force. Bat- 
ten, P.B. Laurentian Univ., Sudbury, ON (Canada). Centre in 
Mining and Mineral Exploration Research. 1989. (CONF-8903185-: 
Energy efficient technologies in the mining and metals industry, 
Sudbury (Canada), 29 Mar 1989; CE-02847). In Energy efficient 
technologies in the mining and metals industry. Available from PC 
Memorial University of Newfoundland, Centre for Newfoundland 
Studies, St. John’s, NF, CAN A1B 3Y1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $30.00 CAN; MF $10 CAN. 

In 1975 the Canaidna Industry Program for Energy Conservation 
(CIPEC) was formed as a result of meetings between Canadian 
Federal Government ministers and representatives of industry. 
CIPEC now consists of 14 industrial task forces covering various 
sectors of Canadian industry including the Mining Metallurgical In 
dustry Energy Management (MMEM) Task Force. The 
of the task force, its objectives and recent activities are described 
here. The objectives of the task force are to increase energy man- 
agement awareness, to facilitate the exchange of energy saving 
techniques within the industry, to set voluntary efficiency improve- 
ment goals, and to provide a channel of communication between 
industry and government. The second part of this paper describes 
some of the trends in energy sources, consumption, and efficiency. 
Specific examples of energy conservation applications are dis- 
cussed: peak shaving using emergency stand-by generator, 
energy conservation in a zinc plant cell house, and energy conser- 
vation in lead metallurgy are discussed. 7 refs., 8 figs., 1 tab. 


13863 (MOA-262-0003-85) Increasing efficiency of ventila- 
tion in rose greenhouses for energy savings and for damage 
control. Annual report, August 1985 to August 1986. Zaks, M.; 
Zamir, N.; Hess, H. Ministry of Agriculture, Bet Dagan (Israel). 
Agricultural Research Organization. 1986. 8p. (In Hebrew). Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

The effect of forced convection on the leaf temperature was 
studied in a rose growing greenhouse. It was found that with an air 
velocity of 0.3 m/s, and relative humidity of 95% in a single-layer 
polyethylene greenhouse, the air to leaf temperature gradient was 


261 


ERA Vol. 15, No. 6 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3203 Industrial and Agricultural Processes 


small and there was no vapor condensation on the leaves 
(condensation is responsible for many leaf diseases). For a double- 
layer polyethylene greenhouse the relative humidity could reach 
99% without condensation. Thus there was no need to replace the 
greenhouse air with outside air, which resulted in significant energy 
savings. Additional advantages of forced convection were that it 
eliminated cold air pockets, and it allowed better heat transfer from 
air to leaves, thereby keeping the leaves warmer. A thermal cover- 
ing on the greenhouse, at night, had a similar effect to forced 
convection. (EHN) 1 tab., 14 refs. 


13864 (MOA-452-0213-83) Development of an air to air 
heat exchanger for better greenhouse climate conditions. An- 
nual report, April 1983 to March 1984. Barka, S.; Zamir, N.; 
Arbel, A.; Levav, N. Ministry of Agriculture, Bet Dagan (israel). 
Agricultural Research Organization. May 1984. 29p. (In Hebrew). 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

This work is part of a project to develop heat exchangers to suit 
the needs of Israeli greenhouses. The aim was to develop equip- 
ment in which flexible polyethylene sheets separate the flow of 
cold incoming air and warm outgoing air in a greenhouse, so as to 
allow heat transfer from the outgoing air to the incoming air, across 
through the polyethylene sheets. The apparatus thus acts as an air 
to air heat exchanger. (EHN) 5 figs., 6 tabs. 


13865 (MOA-452-0214-83) A thermal cover for green- 
houses - summary of e lence during the last 3 years. 
Annual report, Apr 1983 to Mar 1984. Levav, N.; Zamir, N.; Ar- 
bel, A. Ministry of Agriculture, Bet Dagan (Israel). Agricultural 
Research Organization. 1984. 11p. (in Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

During the last three years experiments on thermal covers for 
greenhouses have been performed. Currently, two systems are op- 
erating. One system uses a horizontal cover, assembled from 
imported parts and requiring a set of hinges and cables to move it. 
The second system is under development in the Institute of Agri- 
cultural Engineering and is based on inflatable polyethylene 
sleeves, needing no moving system, and is not yet working rou- 
tinely. Installation of the two systems requires slight modifications 
to the structure in most cases. The two systems were examined at 
the end of the 1983-84 season. It was found that with the horizon- 
tal cover system, when a PVC cover was fitted to a greenhouse 
with an insulating layer of 0.1-mm polyethylene with |.R.A., a sav- 
ing of 30-40% was obtained. With the inflatable sleeve system on 
a greenhouse with an inflated roof, of which the inner layer com- 
prised 0.1-mm polyethylene with |.R.A.. a similar saving was 
obtained. Thus, for a greenhouse with an insulating cover a saving 
of up to 60% can be obtained. Economic calculations estimate that 
the payback period of the horizontal cover is 1-2 seasons, depend- 
ing on fuel consumption. 2 figs., 3 tabs. 


13866 (MOA-459-0003-85) The use of cotton waste to ob- 
tain energy for greenhouse heating by direct burning. Annual 
report, Apr 1985 to Mar 1986. Segal, Y.; Weissblum, A.; Regev, 
R. Ministry of Agriculture, Bet Dagan (Israel). Agricultural Research 
Organization. Nov 1986. 9p. (In Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

The rise in the cost of petroleum and the difficulty in getting it 
necessitated seeking other solutions for heating. Stoves that use 
agricultural waste as fuel have been operating in different parts of 
the world for several years and it was decided to import a stove of 
this type for testing in Israel, using waste and cotton stems as fuel. 
The stove was installed in Kochav Michael. Recent work concen- 
trated on the following areas: (1) developing methods for storing 
cotton stems, (2) testing the equipment for cutting and packing cot- 
ton stems in round or rectangular bundles, (3) testing the operation 
of the stove, (4) examining the possibility of producing fire-lighting 
briquets from cotton straw and naphtha waste, (5) identifying po- 
tential additional customers for agricultural waste and (6) updating 
the information on burning and gasification. (EHN) 1 tab. 


13867 (MOA-461-0003-84) Thermal cover for greenhouses 
for heating energy savings. Annual report, Apr 1984 to Mar 
1985. Levav, N.; Rozenzvieg, N.; Piper, A.; Katz, Y.; Dranker, S. 
Ministry of Agriculture, Bet Dagan (Israel). Agricultural Research 
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Organization. Mar 1986. 8p. (In Hebrew). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Experiments with thermal covers for greenhouses began several 
years ago. The purpose of the cover is to reduce heat loss with a 
minimum of shadowing. It is spread out during the night, and 
pulled up for the day. Because of the short heating season in Is- 
rael, and the moderate climate relative to Europe, a cover has to 
be inexpensive to be economically justified. After several seasons 
of experiments, the cover that was adopted was of a type used in 
Holland. Most evaluations which had been carried out abroad took 
place in glass greenhouses, whereas in Israel most greenhouses 
are polyethylene covered, which alters the energy saving. Thus, it 
is necessary to check the saving resulting from the use of thermal 
covers in Israel. During the winter of 1984-1985 several commer- 
cial greenhouses were fitted with them. Results showed savings of 
up to 50% in heating energy with the thermal cover. Comparisons 
with other covers showed that there was little difference in energy 
savings among the different types, except for the aluminum coated 
polyethylene foam, which had the greatest insulation capability. 
(EHN) 2 tabs. 


13868 (MOA-463-0018-85) Testing of apparatus for mois- 
ture absorption in greenhouses, manutactured by Ormat 
Turbines Ltd. Annual report, April 1985 to March 1986. Levav, 
N.; Piper, A.; Katz, Y.; Dranker, A. Ministry of Agriculture, Bet Da- 
gan (Israel). Agricultural Research Organization. Dec 1986. 25p. 
(In Hebrew). Available from COST] P.O.B 20125, TEL-AVIV 61201. 

During 1985-1986, a humidity absorption apparatus for green- 
houses was tested. Absorption occurs through direct contact 
between the greenhouse air and a hygroscopic solution that is 
flowing in a "wet mattress”. With constant solution regeneration 
(water extraction), the maximum rate of moisture absorption was 
12.3 kg/h, but the maximum rate of solution regeneration was 9 kg/ 
h. Regeneration took place by water evaporation in a special 
chamber. Because the rate of regeneration was slower than the 
rate of absorption, additional energy was needed to regenerate the 
diluted solution during the day. The total power consumption of the 
system, including regeneration, was 12.88 kW. The work included 
measurements of pumping rates and power requirements of the 
pump and the air blower. For the pump, pumping rate was 6,100 
kg/h, and power consumption was 230 W. For the air blower 
pumping rate was 12,700 kg/h, and power consumption was 450 
W. (EHN) 1 fig., 1 tab. 


13869 (MOEI-EC—9-88) Application of the recommende- 
tions of a survey on energy in industry. Part B. Realization of 
the survey’s recommendations. Dovrer, L. National Physical Lab. 
of Israel, Jerusalem (israel); Ministry of Energy and Infrastructure, 
Jerusalem (israel). Energy Conservation Div. Apr 1989. 33p. (In 
Hebrew). Available from COST] P.O.B 20125, TEL-AVIV 61201. 

The Ministry of Energy and Infrastructure has encouraged and 
promoted surveys to define the potential energy savings in indus- 
trial enterprises, since 1978. The surveys contain information on 
energy demands of the enterprises and recommendations for en- 
ergy conservation. In 1987, the Chief Scientist of the Ministry 
initiated a process of examing the application of the recommenda- 
tions of the surveys in industry. This operation involved all the 
industrial enterprises in the collection of primary data on their oper- 
ations. An interministerial team was set up which comprised 
members from the Ministry of Energy and Infrastructure and from 
the National Physical Laboratory of the Ministry of Trade and In- 
dustry. The team examined the surveys, visited the industries, 
consulted with the technical staff of the factories and assembled 
the information in this collection. This operation has reinforced the 
awareness of the management teams of the industrial enterprises 
and initiated a process of cooperation in realizing the recommenda- 
tions of the surveys. (author) 13 tabs. 


13870 (MSHA/IR-1195) Hazardous waste fuels in mining. 
Mine Safety and Health Administration, Arlington, VA (USA). Metal 
and Nonmetal Mine Safety and Health Administrator. 1989. 19p. 
Sponsored by U.S. Department of Labor. Order Number 
DE90005336. Available from NTIS, PC A03/MF A01 - OSTI. 
Because of the toxicity of many waste compounds, the storage 
and handling of the hazardous chemicals and waste oils are of 
concern to the Mine Safety and Health Administration (MSHA). 





MSHA has jurisdiction over the health and safety of employees in 
cement plants and in mills processing minerals in kilns or dryers. 
Several surveys have been conducted by MSHA at plants storing 
and burning hazardous chemicals and waste oil. These surveys 
were done to determine the areas within the plant where haz- 
ardous exposures can occur, quantitate the exposures, and define 
proper work practices and protective measures. This document 
was prepared to summarize the information obtained, and to assist 
MSHA inspectors during inspections of similar plants. EPA regu- 
lates the burning of hazardous wastes as supplemental fuel and 
specifies proper system designs and procedural details to ensure 
environmental safety. 


13871 (NVBRPC-716U629) Investigation of  electro- 
osmosis and its applications. Danisch, L.A. (New Brunswick 
Research and Productivity Council, Fredericton, NB (Canada)). 
New Brunswick Research and Productivity Council, Fredericton, 
NB (Canada). Jul 1989. 87p. (CE—02841). Available from Canadian 
Electrical Association, Research & Development, Suite # 500, One 
Westmount Square, Montreal, PQ, CAN H3Z 2P9. Prices: $75.00 
NON-MEMBERS; MEMBERS: PRICES UPON REQUEST, FUNDS 
CAN. 

This report is a state-of-the-art study of electro-osmosis. It in- 
cludes a literature survey, a comparison of known applications, and 
a comparison to competing technologies. It is believed to be the 
first report to broadly survey the field on the basis of relative en- 
ergy consumption. Known applications include the dewatering of 
minerals, sludges, clay, and food products, and the stabilization of 
soils. Potential applications include the rapid curing of cement and 
the decontamination of soils. The analysis of the data available 
from the literature shows that electro-osmosis consumes signifi- 
cantly less energy than thermal dewatering, is at least competitive 
with mechanical dewatering methods, and in individual comparable 
cases can be considerably better. In addition to low energy con- 
sumption, electro-osmosis can have the added advantage of 
simplicity, low capital cost, and ability to remove more water. Be- 
cause the last item can reduce or eliminate the need for final 
thermal drying in some processes, it could be the most significant 
advantage of electro-osmosis over competing technologies. Appli- 
cations fall into two general categories: those involving large, fixed 
electrodes (e.g. the dewatering of mineral tailing ponds); and ma- 
chinery based on moving belts or drums(e.g. the dewatering of 
clay, sludge, and food products). Specific applications such as the 
stabilization of soils and dewatering of clay are in commercial use. 
104 refs., 27 figs., 3 tabs. 


13872 (OH/RD-88-228-K) Drying hardwood lumber. Chow, 
A.T. Ontario Hydro Research Div., Toronto, ON (Canada). 14 Nov 
1988. 32p. (MICROLOG—89-04319). Available from PC Ontario Hy- 
dro Research Division, Records Clerk, Bldg. KR 107, 800 Kipling 
Ave., Etobicoke, ON, CAN M8Z 5S4; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $10.00 CAN; MF $10 CAN. 

Dried lumber is a high-value-added product, especially when it is 
of high quality. Lumber damaged during the drying operation can 
represent substantial lost revenue. It has been demonstrated that 
dehumidification kilns can improve lumber quality, and reduce en- 
ergy consumption over conventional drying methods. A summary of 
the literature on drying hardwood lumber, particularly using heat 
pump dehumidification, has been prepared to allow the information 
to be readily accessible to Ontario Hydro personnel who work with 
customers in the lumber industry. For that purpose, this summary 
has been prepared from the perspective of the customer, a dry kiln 
operator. Included are brief descriptions of drying schedules, pre- 
cautions needed to minimize drying defects in the lumber, and 
rules-of-thumb for selecting and estimating the capital cost of the 
drying equipment. A selection of drying schedules and moisture 
contents of green lumber, a glossary of lumber defects and brief 
descriptions of the possible preventive measures are also included. 
10 refs., 8 figs., 4 tabs. 


13873 (OME-89-04909, pp. 6) Canadian industry program 
for energy conservation. Torbet, W.P. (CIPEC Council, London, 
ON (Canada)). Ontario Ministry of Energy, Toronto, ON (Canada). 
1989. (CONF-8904301-—: Ontario’s energy choices conference, 
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Toronto (Canada), 3-4 Apr 1989; MICROLOG—89-04909). In On- 
tario’s energy choices conference proceedings. Available from PC 
Ontario Ministry of Energy, Communications Services Group, 62 
Wellesley St., West, Main Floor, Toronto, ON, CAN M7A 2B7; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

The Canadian Industry Program for Energy Conservation 
(CIPEC) was established as a co-operative venture of industry and 
government. The objective of the program was to address and find 
a solution to the problems facing industry as a result of the energy 
crisis of the 1970s. The direct energy technologies and methods 
that will result in energy intensity improvements include: electrical 
efficiency improvement; heat recovery; metering and monitoring of 
energy consumption; and efficiency improvement of conventional 
energy systems such as high voltage alternating current boiler per- 
formance and steam distribution systems. These are established 
technologies. It will take years for industry to put in place all of the 
energy technology and methods improvements that are commer- 
cially available today. A second area of opportunity is the change 
in industrial processes that results in an energy intensity improve- 
ment. These process opportunities are quite different from those in 
the energy technology considerable investment is required; the 
risks can be significant, and the technology is often unknown or 
uncertain. After the year 2000 the most of the improvement will be 
generated from these process changes. 2 figs. 


13874 (OME-89-04909, pp. 9) Energy management at Inco 
Ltd., Sudbury, ON (Canada). Kerr, C.R. Ontario Ministry of En- 
ergy, Toronto, ON (Canada). 1989. (CONF-8904301-: Ontario’s 
energy choices conference, Toronto (Canada), 3-4 Apr 1989; 
MICROLOG-89-04909). In Ontario’s energy choices conference 
proceedings. Available from PC Ontario Ministry of Energy, Com- 
munications Services Group, 62 Wellesley St., West, Main Floor, 
Toronto, ON, CAN M7A 2B7; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This paper presents a brief overview of Inco, the largest pro- 
ducer of nickel in the non-communist world and one of Canada’s 
largest copper producers. The company has two main business 
lines: primary metals and alloy products. Following the overview of 
the company’s operations is a description of its efficiency improve- 
ments, both in the past and for the future. These include such 
mining efficiencies as the use of a natural heat exchange system 
at Crieghton mine, the use of heat storage in freezing and melting 
ice for heating and cooling ventilation air in Stobie Mine, the use of 
precise temperature controls in all airways, new methods of air 
compression, and increased use of electrical power in mining oper- 
ations. In processing, heating costs have already been reduced, 
and an experiment is being conducted in increasing fines in the 
crushing stage and reducing grinding requirements in the ball mills. 
Smelting energy requirements have also been reduced. The com- 
pany belongs to a number of organizations and committees 
dedicated to the reduction of energy usage. All these measures 
have resulted in a reduction of energy use by 30% and energy 
costs by 16% since 1981. 2 tabs., 1 fig. 


13875 (PB-89-194161/XAB) Technology evaluation report: 
SITE (Superfund Innovative Technology Evaluation) program 
demonstration test. International Waste Technologies in-situ 
stablilization/solidification, Hialeah, Florida, Volume 1. Sawyer, 
S. Foster Wheeler Enviresponse, Inc., Edison, NJ (USA). Jun 
1989. 105p. Available from NTIS, PC AO6/MF A01. 

A demonstration of the International Waste Technologies (IWT) 
process utilizing the Geo-Con, Inc., deep-soil-mixing equipment oc- 
curred in April 1988 at the site of a General Electric Co., 
electric-service shop in Hialeah, FL where the soil contained poly- 
chlorinated biphenyls (PCBs) and localized concentrations of 
volatile organics and heavy-metal contaminants. The demonstrated 
process mixed the contaminated soil in-situ with a mixture of a pro- 
prietary additive, called HWT-20, and water. The technical criteria 
used to evaluate the effectiveness of the IWT process were con- 
taminant mobility, based on leaching and permeability tests; and 
the potential integrity of solidified soils, based on measurements of 
physical and microstructural properties. The performance of the 
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Geo-Con deep-soil-mixing equipment was also evaluated. The pro- 
cess did appear to immobiliz PCBs. However, because of very low 
PCB concentrations in the leachates, caused in part by the low 
concentrations of PCBs in the untreated and treated soils, absolute 
confirmation of PCB immobilization in the SITE project was not 
possible. The cost per ton of treating contaminated soil under the 
demonstration test conditions was determined at approximately 
$194. 


13876 (PB—89-194179/XAB) Technology evaluation report: 
SITE program demonstraticn test. International Waste Tech- 
nologies in-situ stabilization/solidification, Hialeah, Florida. 
Volume 2. Sawyer, S. Foster Wheeler Enviresponse, Inc., Edison, 
NJ (USA). Jun 1989. 1120p. Available from NTIS, PC A99/MF E06. 

See also PB-89-194161. 

The volume contains eight appendices to the report: EPA operat- 
ing log data; LE operating log data; Operations report of Geo-Con; 
Microstructural and phase identification study of pretreatment and 
treated soil samples from Hialeah(Florida); Laboratory report - pre- 
treatment results; Laboratory report - post-treatment results; 
Sampling log sheets; PCB site profiles. 


13877 (PB-89-237382/XAB) Performance audit results for 
volatile POHC (Principal Organic Hazardous Constituents) 
measurements during RCRA (Resource Conservation and Re- 
covery Act) trial burn tests. Von Lehmden, D.J.; Jayanty, R.K.M.; 
Sokol, C.K. Research Triangle Inst., Research Triangle Park, NC 
(USA). Jun 1988. 7p. Available from NTIS, PC A02/MF A01. 

Pub. in Jnl. of the Air Pollution Control Association, Vol. 38, No. 
6, 823-827(Jun 1988). 

Audit materials containing Principal Organic Hazardous Con- 
stituents (POHCs) have been developed by Environmental 
Monitoring Systems Laboratory (RTP) for use by federal, state, and 
local agencies or their contractors to assess the accuracy of mea- 
surement methods used during RCRA trial burn tests. Audit 
materials are currently available for 27 gaseous organics in five, 
six, seven, and nine-component mixtures at parts-per-billion levels 
(7 to 10,000 ppb) in compressed gas cylinders in a balance gas of 
nitrogen. Stability studies indicate that all of the organics tested 
(with the exception of ethylene oxide and propylene oxide below 
10 ppb levels) are stable enough to be used as reliable audit 
materials. Subsequent to completion of the stability studies, 89 per- 
formance audits have been conducted with the audit materials to 
assess the accuracy of the Volatile Organic Sampling Train (VOST) 
and bag measurement methods during or prior to RCRA trial-burn 
tests. A summary of the audits conducted for each POHC and the 
measurement system audited is shown in a technical paper ac- 
cepted for publication by JAPCA. The audit results obtained with 
audit gases during RCRA trial-burn tests are generally within + or - 
50% of the audit concentrations. 


13878 (PB-89-873442/XAB) Sanitary landfills. August 1986- 
October 1989 (Citations from the COMPENDEX data base). 
Report for August 1986-October 1989. National Technical Infor- 
mation Service, Springfield, VA (USA). Oct 1989. 106p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB—88-868799. 

This bibliography contains citations concerning refuse disposal in 
sanitary landfills. Site-selection criteria, leachate analysis and treat- 
ment, and economic and management aspects are among the 
topics reviewed. Hydrologic studies pertaining to contaminant 
transport and the utilization of liners and covers are discussed. 
Considerable attention is given to gas generation and recovery, 
and specific operations are described. Citations pertaining specifi- 
cally to hazardous and industrial waste materials are excluded. 
(This updated bibliography contains 220 citations, 74 of which are 
new entries to the previous edition.) 


13879 (PB-89-873582/XAB) Sanitary landfills. May 1988- 
October 1989 (Citations from the NTIS data base). Report for 
May 1988-October 1989. National Technical Information Service, 
Springfield, VA (USA). Oct 1989. 51p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-89-859003. 

This bibliography contains citations concerning the design, oper- 
ation, and management of sanitary landfills. Topics include liner 
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materials evaluations, specific site studies, environmental monitor- 
ing, and solid-waste management strategies. Some attention is 
given to waste recycling and gas generation and recovery opera- 
tions. Citations pertaining specifically to land disposal of hazardous 
materials are excluded. (This updated bibliography contains 71 ci- 
tations, 12 of which are new entries to the previous edition.) 


13880 (PB-90-106790/XAB) Health assessment for Waste, 
Inc., Michigan City, Indiana, Region 5. CERCLIS No. 
IND980504005. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 2 Jun 1988. 7p. Avail- 
able from NTIS, PC A02/MF A0i. 

The Waste Inc. (WI) is listed on the National Priorities List. The 
10-acre site is located in Michigan City (La Porte County), in Indi- 
ana. WI accepted an estimated 9,300 drums of paint sludges and 
oils from 1971 to 1982. Preliminary soil and ground water sampling 
results have identified various volatile organics, polychlorinated 
biphenyls, polyaromatic hydrocarbons, various phthalates, and met- 
als both on-site and off-site. Based on available information, the 
site is considered to be of potential public health concern because 
of the risk to human health caused by the possibility of human ex- 
posure to hazardous substances. The site is considered a potential 
health concern because further sampling information passing ac- 
ceptable quality control/quality assurance procedures is necessary. 
Potential human exposure pathways include ingestion of and direct 
contact with soil, sediment, surface water, and ground water. More- 
over, other possible human exposure can occur through the 
ingestion of fish, waterfowl, and vegetables that bioaccumulate 
contaminants. 


13881 (PB—90-106998/XAB) Health assessment for Duell 
and Gardner Landfill, Muskegon County, Michigan, Region 5. 
CERCLIS No. MID980504716. Preliminary report. Michigan Dept. 
of Public Health, Lansing, MI (USA). 14 Apr 1989. 9p. Available 
from NTIS, PC A02/MF A01. 

The Duell and Gardner Landfill is listed on the National Priorities 
List. The site, located in Dalton Township, Muskegon County, was 
an operating municipal landfill from the 1940s to 1975. Indications 
are that local chemical companies disposed of chemical waste at 
the landfill until the late 1960s. From 1969 to 1973, the landfill was 
operated as a licensed solid-waste disposal facility. Volatile organic 
compounds have been detected in the upper portion of the ground 
water system. Semi-volatiles, aniline and N,N-dimethylaniline have 
been detected in an on-site monitoring well. Maximum concentra- 
tions of known on-site soil contaminants detected during a 1986 
sampling are: polychlorinated biphenyls (PCBs), 7.7 ppm; arsenic, 
96 ppm; cobalt, 301 ppm; chromium, 21 ppm; and cyanide, 30 
ppm. The presence of soil colors may indicate high concentrations 
of organic chemicals with four on-site purple stained areas believed 
to be a gentian violet contamination. Air monitored for total hydro- 
carbon concentrations detected no airborne contaminants during 
drum removal in 1986. However, high levels of organic vapors 
were reportedly detected during a test pitting operation in Septem- 
ber 1987. The site is of potential public health concern because of 
the risk to human health that could result from possible exposure 
to hazardous substances at levels that may result in adverse 
health effects over time. Human exposure to the contaminants 
listed may occur or has occurred via dermal absorption, ingestion 
and inhalation. 


13882 (PB-90-109109/XAB) Health assessment for 
Fadrowski Drum Disposal Site, Franklin, Wisconsin, Region 5. 
CERCLIS No. WID980901227. Preliminary report. Wisconsin Div. 
of Health, Madison, WI (USA). 6 Jun 1989. 12p. Available from 
NTIS, PC A03/MF A01. 

The Fadrowski Drum Disposal Site is listed on the National Prior- 
ities List. Virtually no testing has been conducted at the Fadrowski 
site. Site characterization was only beginning at the time of the site 
visit. The only testing that had been done was of the contents of 
drums uncovered during excavations involved in construction. 
Samples of the contents of the drums - sludges, oily water, and 
paint waste - showed concentrations of lead (400 - 32,700 ppm), 
chromium (< 100 - 6,800 ppm), DDT (p.p. DDT - 1,000 ppm; o.p. 
DDT - 450 ppm), and petroleum distillates. The uncovered wastes 
were re-covered with clay. At that time, the presence of hazardous 





materials on site was verified, but the extent and limits of contami- 
nation were not and have not yet been determined. 


13883 (PB-90-111741/XAB) Health assessment for Broder- 
ick Wood Products Site, Denver, Adams County, Colorado, 
Region 8. CERCLIS No. COD000110254. Final report. Agency 
for Toxic Substances and Disease Registry, Atlanta, GA (USA). 18 
Aug 1988. 27p. Available from NTIS, PC A03/MF A01. 

The Broderick Wood Products site is located in Adams County, 
on the north side of Denver, Colorado. Soils, surface water/surface 
impoundments, and ground water are contaminated with 
polynuclear aromatic hydrocarbons (PAHs), volatile organic com- 
pounds(VOCs), pentachlorophenoi (PCP), and heavy metals which 
pose potential hazards. Possible future exposure to ground water 
poses the greatest public health concern. Site intruders, the care- 
taker, and future workers and users of the property are possibly 
exposed to hazards imposed by environmental contaminants and 
the presence of abandoned ponds and contaminated structures. 


13884 (PB—90-111758/XAB) Health assessment for Callitor- 
nia Gulch Site, Leadville, Lake County, Colorado, Region 8. 
CERCLIS No. COD980717938. Final report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 4 Dec 1986. 
17p. Available from NTIS, PC A03/MF A01. 

The California Gulch Site is a National Priority List site in Lake 
County, CO. Major contaminants of public health concern are lead, 
arsenic, cadmium, and cyanide; other contaminants include beryl 
lium, chromium, copper, mercury, nickel, silver, selenium, thallium, 
and zinc. Environmental pathways consist of wind, surface water, 
ground water, soil, sediments, and the food chain. 


13885 (PB-90-111766/XAB) Health assessment for Eagle 
Mine, Minturn, Colorado, Region 8. CERCLIS No. 
COD81961518. Final report. Colorado Dept. of Health, Denver, 
CO (USA). Disease Control and Epidemiology Div. 18 Apr 1989. 
33p. Available from NTIS, PC A03/MF A01. 

The Eagle Mine is a National Priorities List site located just 
south of Minturn, CO. The site consists of the Eagle Mine workings 
and several mine-waste areas. Mine drainage and wastes are the 
source of site contamination by heavy metals and acidic water. Po- 
tential environmental pathways include the underground mine 
workings, ground and surface water, soils, and airborne particu- 
lates. Potential human exposure pathways are limited to inhalation 
and ingestion of mine wastes and contaminated soils. Arsenic, 
cadmium, chromium, and lead are identified as contaminants of 
concern. The potentially exposed population includes persons 
living, working, or attending school in an area adjacent to mine tail- 
ings. 


13886 (PB—90-114703/XAB) Superfund Record of Decision 
(EPA Region 3): Strasburg Landfill, PA. (First Remedial Ac- 
tion), June 1989. Environmental Protection Agency, Washington, 
DC (USA). Office of Emergency and Remedial Response. 29 Jun 
1989. 42p. (EPA/ROD/R-03-89/074). Available from NTIS, PC 
A03/MF A01. 

The Strasburg Landfill site is a 22-acre facility in western Newlin 
Township, Chester County, Pennsylvania. In the spring of 1979 site 
owners began accepting industrial wastes and heavy metals which, 
by year’s end, included more than 1,000 cu yd of polyvinyl chloride 
wastes, 2,052 cu yd of industrial wastes and sludge, and 35,000 
gallons of heavy-metal sludge. In 1980 sampling revealed VOC 
contamination in the ground water and by April 1983 leachate 
seeped at a rate of several gallons per minute from the southeast- 
ern portion of the landfill. After charging the site owners with 
operating violations and subsequently suspending their operating 
permit, the State ordered the landfill to be closed. The selected re- 
medial action for the site includes leachate collection, using an 
interceptor drain, and offsite treatment; and provision of an alter- 
nate water supply to affected residences by installing point-of-use 
activated-carbon treatment systems at residences with contami- 
nated ground water above levels of concern. 


13887 (PB-90-114828/XAB) Superfund Record of Decision 
(EPA Region 5): Wedzeb enterprises, Lebanan, IN. (First 
Remedial Action), June 1989. Final report. Environmental Pro- 
tection Agency, Washington, DC (USA). Office of Emergency and 
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Remedial Response. 30 Jun 1989. 72p. (EPA/ROD/R-05-89/097). 
Available from NTIS, PC AO4/MF A01. 

Portions of this document are not fully legible. 

The 0.75-acre Wedzeb Enterprises site is located in Lebanon, In- 
diana. Originally, two warehouses, one of which was used as a 
storage facility for electrical capacitors and transformers containing 
polychlorinated biphenyls (PCBs), were located on site. In May 
1981 the warehouse used for storage was completely destroyed by 
fire. Contaminants may have been washed into the sewer lines 
during the fire, providing a source of long-term contaminant release 
to the Lebanon publicly-owned treatment works (POTW). The pri- 
mary contaminants of concern affecting the sewer sediment are 
PCBs. The selected remedial action for the site includes cleaning 
the sewer lines with hydraulic jets and vacuum pumping to remove 
contaminants, followed by filtering the resulting water and sediment 
to remove PCB-contaminated sediment, and discharging the water 
to the POTW; offsite incineration and disposal of the estimated 2 
drums of sediment and 20 drums of remedial-investigation- 
generated waste if PCB levels are 50 mg/kg or greater, or offsite 
disposal only if PCB levels are below 50 mg/kg; and a television 
inspection of the pipeline to ensure structural integrity. 


13888 (PB-90-114836/XAB) Superfund Record of Decision 
(EPA Region 9): Fairchild Semiconductor (San Jose), CA. 
(First Remedial Action), March 1989. Final report. Environmen- 
tal Protection Agency, Washington, DC (USA). Office of 
Emergency and Remedial Response. 20 Mar 1989. 
(EPA/ROD/R-09-89/028). Available from NTIS, PC A04/MF A01. 

Portions of this document are not fully legible. 

The Fairchild Semiconductor site is a former semiconductor man- 
ufacturing facility in San Jose, California. In late 1981, Fairchild 
discovered that an underground organic-solvent-waste tank had 
failed, resulting in soil and on- and offsite ground-water contamina- 
tion. Fairchild has been investigating and cleaning up soil and 
ground-water pollution at the facility since contamination was first 
detected in 1981. The primary contaminants of concern affecting 
the soil and ground water are VOCs including PCE, TCA, DCE, and 
xylenes. The selected remedial action for the site includes onsite 
soil vapor extraction (aeration); onsite shallow ground water and 
offsite ground water pumping and treatment using air stripping, fol- 
lowed by offsite reinjection of treated ground water and discharge 
to surface water after aquifer reuse capacity has been exhausted; 
deep ground water from offsite, followed by discharge of untreated 
ground water to surface water via storm drains; conducting labora- 
tory and field study of biodegradation of onsite chemicals; 
implementing institutional controls including deed restrictions to 
limit ground-water and land use; and ground-water monitoring. 


13889 (PB—90-115825/XAB) Health assessment for Clear 
Creek/Central City, Clear Creek and Gilpin Counties, Colorado, 
Region 8. CERCLIS No. COD980717557. Final report. Agency 
for Toxic Substances and Disease Registry, Atlanta, GA (USA). 11 
Jul 1988. 29p. Available from NTIS, PC A03/MF A01. 

Clear Creek/Central City is a National Priorities List site located 
within the communities of Idaho Springs, Central City and Black 
Hawk, Colorado. The site consists of abandoned mill tailings and 
waste-rock piles with numerous open mining tunnels and shafts. 
Site contaminants consist of a variety of heavy metals, sulfur, ra- 
dionuclides, and acid-mine discharges. The site is of public health 
concern because of the risk to human health caused by probable 
human exposure to hazardous substances at levels that may result 
in adverse human health effects over time. 


13890 (PB-90-115965/XAB) Superfund Record of Decision 
(EPA Region 5): Midco |, IN. (First remedial action), June 1989. 
Final report. Environmental Protection Agency, Washington, DC 
(USA). Office of Emergency and Remedial Response. 30 Jun 
1989. 184p. (EPA/ROD/R-05-89/092). Available from NTIS, PC 
AOS/MF A01. 

See also PB—90-115973. Portions of this document are not fully 
legible. 

The MIDCO | site is a four-acre, abandoned industrial-waste re- 
cycling, storage, and disposal facility in Gary, Indiana. Twelve 
drinking-water wells have been identified within approximately one 
mile of the site. The Calumet Aquifer, one of the two major 
aquifers underlying the site and providing water to these wells, is 
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highly susceptible to contamination from surface sources. Within a 
three-year period, the site owners accepted and stockpiled approxi- 
mately 6,000-7,000 55-gallon drums containing bulk liquid waste, 
and 4 bulk tanks, each 4,000-10,000 gallons. In June 1981 severe 
flooding caused water in the area to drain west into a neighboring 
city; contact with the flood water reportedly resulted in skin burns. 
In 1982 extensive surface wastes, an underground tank, and the 
top one foot of contaminated soil were removed. The primary con- 
taminants of concern affecting the soil, sediment, and ground water 
are VOCs including benzene, toluene, and TCE; other organics in- 
cluding PCBs, phenols, and PAHs; and metals including chromium 
and lead. The selected remedial action for the site is included. 


13891 (PB-90-115973/XAB) Record of Decision 
(EPA Region 5): Midco Il, IN. (First remedial action), June 
1989. Final report. Environmental Protection Agency, Washington, 
DC (USA). Office of Emergency and Remedial Response. 30 Jun 
1989. 179p. (EPA/ROD/R—05-89/093). Available from NTIS, PC 
AO9/MF A01. 

See also PB-90-115965. Portions of this document are not fully 

ible. 

The MIDCO II site is a seven-acre storage and disposal facility in 
Gary, Indiana. The surrounding area is predominantly used for in- 
dustrial purposes, and includes 34 other potential hazardous-waste 
sites. The underlying aquifer is highly susceptible to contamination 
from surface sources because of the high water table; however, in 
the vicinity of the site, the aquifer is used primarily for non-drinking- 
water purposes. The same operator as at another Superfund site, 
MIDCO |, began waste operations, including drum storage at 
MIDCO II during the summer of 1976. Following a major fire at the 
MIDCO | site in January 1977, MIDCO transferred the operations 
from the MIDCO | site to the MIDCO Ii site. Operations included 
temporarily storing bulk liquid and drum wastes; neutralizing acids 
and caustics; and disposing of wastes by dumping wastes into on- 
site pits, which allowed wastes to percolate into the ground water. 
The resulting PCB-contaminated soil pile was removed and dis- 
posed of in an offsite hazardous waste iandfill in early 1986, and 
most of the cyanide-contaminated pile was also removed. Removal 
activities ended in January 1986. The primary contaminants of con- 
cern currently affecting the soil, sediment, and ground water are 
VOCs including benzene, toluene, TCE, and xylenes; other organ- 
ics including PCBs; and metals including arsenic, chromium, and 
lead. The selected remedial action for the site is included. 


13892 (PB-90-116583/XAB) Application of low-NOx pre- 
combustor technology to the incineration of nitrogenated 
wastes. Srivastava, R.K.; Ryan, J.V.; Linak, W.P.; Hall, R.E.; Mc- 
Sorley, J.A. Acurex Corp., Research Triangle Park, NC (USA). 
1989. 24p. Available from NTIS, PC AO3/MF A01. 

This paper gives results of an evaluation of a 0.6-MW precom- 
bustion chamber burner/package boiler simulator, designed for 
in-furnace NOx control and high combustion efficiency, for high- 
nitrogen-content fuel combustion/waste incineration application. 
The 250-750 ms residence-time precombustion chamber burner, 
using air staging and in-furnace natural gas reburning, yields up to 
four stoichiometric zones. Subsequently, an examination of the in- 
cineration characteristics of a nitrogenated pesticide, containing 
dinoseb in an organic solvent, was conducted on the low-NOx fa- 
cility. NO emissions without in-furnace controls were reduced from 
4400 to <150 ppm with controls. 


13893 (PB-90-116641/XAB) Determination of optimal toxi- 
cant loading for biological closure of a hazardous-waste site. 
Bianchini, M.A.; Portier, R.J.; Fujisaki, K.; Henry, C.B.; Tempiet, 
P.H. Environmental Protection Agency, Ada, OK (USA). Robert S. 
Kerr Environmental Research Lab. 1989. 17p. (EPA-600/D- 
89/163). Available from NTIS, PC A03/MF A01. 

Pub. in American Society for Testing and Materials, Special 
Technical Pub. 971, Vol. 10, 503-516(1988). 

To achieve biological closure of an abandoned hazardous-waste 
site, waste materials, in the form of buried sludges and lagoon 
wastes, were examined. Optimal loading levels were evaluated on 
the basis of biodegradative potential tests and acute toxicity of 
leachate. Microbial ATP and microbial diversity were used in 
conjunction with Microtox(tm) tests to establish an acceptable land- 
treatment experimental design. ATP data indicated that both waste 
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types stressed indigenous microbial populations through Day 10. 
However, the microbial population showed recovery by Day 17. La- 
goon wastes, applied at 4 and 8%, showed minimal stress and 
high ATP levels by Day 17. GC/MS data in subsequent studies 
documented significant biotransformation and biodegradation of the 
wastes at these optimized loading rates. 


13894 (PB-90-116732/XAB) Characterizing the genotoxicity 
of hazardous industrial wastes and effluents using short-term 
bioassays. Houk, V.S.; DeMarini, D.M. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Health Effects Re- 
search Lab. 1989. 61p. (EPA-600/D-89/153). Available from NTIS, 
PC AO4/MF A01. 

This paper demonstrates that short-term bioassays can reliably 
and expeditiously measure the genotoxic potential of hazardous in- 
dustrial wastes and effluents. Petrochemical wastes have been 
studied in detail, especially discharges from chemical manufactur- 
ing plants and textile and dye effluents. However, there is little 
information on effluents from pesticide manufacturers. The most 
extensive evaluations have been conducted on effluents from pulp 
and paper mills. These studies have shown which pulping plants 
generate the most genotoxic effluents, which process wastes are 
most hazardous, have isolated and identified the compounds 
responsible for the genotoxic activity, have described the environ- 
mental fate of these compounds, have evaluated the types of 
genetic damage likely to occur upon exposure to the effluents, and 
have identified several treatment methods that effectively reduce 
the genotoxicity of the effluents. The coupling of bioassays for 
biological analysis with chemical evaluation provides the most pow- 
erful approach to assessing the overall health effects of complex 
industrial wastes and effluents. 


13895 (PB-90-116930/XAB) POHCS (Principal Organic Haz- 
ardous Constituents) and PICS (products of incomplete 
combustion) screening protocol. Final report, February-August 
1987. James, R.H.; Thomason, M.M.; Manier, M.L.; Finkel, J.M. 
Southern Research Inst., Birmingham, AL (USA). Oct 1989. 112p. 
(SRI-EAS—88-229). Available from NTIS, PC AO6/MF A01. 

This report describes risk-driven analysis strategies and a tiered 
survey approach of analyses that should be useful for building data 
bases related to waste-combustion processes. The need to charac- 
terize hazardous-waste incinerator emissions for multiple organic 
compounds has been steadily increasing for several years. Similar 
interest is being shown in organic emissions from municipal-waste 
incinerators and sewage-sludge incinerators. Seven protocols 
based on methods published by the EPA were developed and re- 
viewed. The protocols included GC-FID and GC-MS screening for 
volatile compounds, Soxhlet extraction sample preparation, TCO 
determination, GC-MS screening for semivolatile compounds, 
gravimetric determination, and HPLC-UV screening. Application of 
the proposed scheme to environmental samples in the study was 
limited. Three extracts of samples obtained from Method 0010 test- 
ing of an incinerator under different feed and firing conditions were 
analyzed by five of the proposed protocols. Thirty-four compounds 
have been tentatively identified but, more importantly, the protocol 
methods seem to perform well. 


13896 (PB-90-118274/XAB) Health assessment for Smug- 
gler Mountain Site, Aspen, Putkin County, Colorado, Region 8. 
CERCLIS No. COD980806277. Final report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 5 Aug 1986. 
8p. Available from NTIS, PC A02/MF A01. 

The Smuggler Mountain Site in Pitkin County, Colorado is an in- 
active silver and lead mining site. Tailings from mining, smelting, 
and milling were deposited on the western side of the mountain. 
Principal contaminants are lead, cadmium, and arsenic. Environ- 
mental exposure pathways include contaminated soils, dusts and 
ground water. 


13897 (PB—90-118282/XAB) Health assessment for Ana- 
conda Smelter Site, Anaconda, Deer Lodge County, Montana, 
Region 8. CERCLIS No. MTD093291656. Final report. Agency 
for Toxic Substances and Disease Registry, Atlanta, GA (USA). 5 
Feb 1987. 19p. Available from NTIS, PC A03/MF A01. 





The Environmental Protection Agency (EPA,) Region Vill has 
requested that the Agency for Toxic Substances and Disease Reg- 
istry (ATSDR) evaluate the Remedial Investigation and Feasibility 
Study (RI/FS) Reports for the Mill Creek, Montana Anaconda Swel- 
ter Site. Extensive environmental sampling by EPA, urinary arsenic 
surveys conducted by the Centers for Disease Control, the Endan- 
germent Assessment (EA,) and the RI have consistently shown 
extensive contamination of soils and house dust by arsenic, cad- 
mium, and lead, and episodic contamination of drinking water with 
arsenic above the EPA Maximal Contaminant Level (MCL). The Ri 
presents results of calculations showing, potentially, an elevated 
excess lifetime risk of skin cancer for males from chronic exposure 
to arsenic by ingestion. The calculations were performed only for 
males, the most sensitive subpopulation; however, the female sub- 
population would also be expected to have a lesser but elevated 
excess skin cancer risk from ingestion of arsenic. The long-term 
health effects of cadmium and lead are additional concerns. When 
EPA makes a Record of Decision (ROD) for the Mill Creek site, 
ATSDR can more readily make a definitive statement about the ad- 
equacy of the chosen Alternative for reducing the public health risk 
at Mill Creek. 


13898 (PB—90-118290/XAB) Health assessment for Burling- 
ton Northern Somers Tie Treating Plant NPL (National 
Priorities List) Site, Somers, Montana, Region 8. CERCLIS No. 
MTD053038386. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 17 Apr 1989. 25p. Available 
from NTIS, PC A03/MF A01. 

The Burlington Northern Somers Tie Treating Plant site is lo- 
cated near Flathead Lake in Somers, Montana. Zinc chioride, 
chromated zinc chloride, and creosote were used for wood treat- 
ment. The contaminants of most concern at the site are 
polynuclear aromatic hydrocarbons (PAHs), benzene, arsenic, cad- 
mium, chromium, and lead. The site is on the edge of town, and a 
number of residences are located adjacent to the plant and across 
Somers Road. Area residents are connected to the public water 
supply which is currently obtained from the lake; however, Somers 
School uses well water for potable purposes, and some residents 
continue to use well water for other purposes. The Somers Water 
District is planning to install bedrock water-supply wells in 1989 
and discontinue the community's reliance on lake water. Contami- 
nants are present in the soil, an inactive pond, and ground water 
on the property. There has been some contaminant migration off 
the property in ground water and into the lake and possibly into the 
air and soil on adjacent properties. Contamination levels at and 
near the site may be great enough in some of the environmental 
media to pose a potential threat to human health. 


13899 (PB—90-118308/XAB) Health assessment for East 
Helena, East Helena, Montana, Region 8. CERCLIS No. 
MTD006230346. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 11 Jul 1988. 7p. Avail- 
able from NTIS, PC AO02/MF A01. 

The East Helena site is on the National Priorities List. The site is 
an active smelter and public access is restricted in operating areas 
of the plant. Environmental contamination consists of heavy metals 
in ground water (lead, arsenic, cadmium) and surface soil (lead, ar- 
senic, cadmium, chromium, copper, iron). In the past, airborne jead 
levels in the valley have exceeded Federal emission standards. The 
site is considered to be of potential public health concern because 
of the risk to human health caused by the possibility of exposure to 
hazardous substances via contaminated ground water and soil. 


13900 (PB-90-118316/XAB) Health assessment for idaho 
Pole, Bozeman, Montana, Region 8. CERCLIS No. 
MTD006232276. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 15 Mar 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Idaho Pole Site (IPS) is on the National Priorities List. The 
50-acre site is located in Bozemar (Gallatin County), Montana. IPS 
is an active wood-treating facility. IPS has a history of contamina- 
tion problems associated with surface-water discharge. Past 
disposal activities have resulted in soil, ground water, and surface 
water contamination with pentachlorophenol (PCPs) and possibly 
dioxins. Preliminary on-site soil sampling results have identified 
various volatile organic compounds. They include: benzene, 
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toluene, ethylbenzene, styrene, and total organics. In addition, 
other contaminants were identified on-site. They include: 
PCP, hepta-chlorodibenzodioxin, octa-chlorodibenzodioxin, hexa- 
chlorodibenzofuran, and polynuclear aromatic hydrocarbons. The 
site is considered to be of public health concern because of the 
risk to human health caused by the likelihood of human exposure 
to hazardous substances. It has been reported that PCPs concen- 
trations have been identified in ground water. Therefore, direct 
contact and ingestion of contaminated ground water by area work- 
ers and site employees is the route of exposure. Other possible 
human exposure routes include direct contact and incidental inges- 
tion of soil and sediment, ground water, and surface water. 
Moreover, ingestion of contaminants that bioaccumulate in the food 
chain and inhalation of volatilized and/or contaminants entrained in 
ambient air are also possible. 


13901 (PB—90-118324/XAB) Health assessment for Milltown 
Reservoir Sediments, Milltown, Montana, Region 8. CERCLIS 
No. MTD980717565. Preliminary report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 10 Apr 1989. 
6p. Available from NTIS, PC A02/MF A01. 

The Milltown Reservoir Sediments (MRS) Site is on the National 
Priorities List. The site is located in Milltown (Missoula County), 
Montana. Waste sediments (estimated to be approximately 1 
million tons) have accumulated behind the Milltown Reservoir re- 
sulting in ground water contamination and surface-water quality 
problems. Preliminary on-site sediment-sampling results have iden- 
tified arsenic, iron, and lead. Preliminary off-site ground water 
identified arsenic. The site is considered to be of potential public 
health concern because of the risk to human health caused by the 
possibility of human exposure to hazardous substances. Human 
exposure may occur through direct contact of soil and sediment 
and ingestion of area fish, waterfowl, and commercial agricultural 
products that may bioaccumulate site-related contaminants. 


13902 (PB-90-118332/XAB) Health assessment for Mon- 
tana Pole and Treating Plant, Butte, Montana, Region 8. 
CERCLIS No. MTD006230635. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 10 Apr 
1989. 7p. Available from NTIS, PC AO2/MF A01. 

The Montana Pole and Treating Plant Site is on the National Pri- 
orities List. The 40-acre site is a former wood-treatment facility and 
is located in Butte (Silver Bow County), Montana. Operations con- 
sisted of preserving utility , posts, and bridge timbers with 
pentachlorophenol (PCP) and other related compounds. Prelimi- 
nary on-site sampling results have identified PCP. In addition, 
polychlorinated biphenyls were detected in ground water. Prelimi- 
nary off-site groundwater sampling was reported to have identified 
PCP. It was reported that dioxin was identified on-site. Various 
volatile organic compounds and polyaromatic hydrocarbons were 
also reported. The site is considered to be of public health concern 
because of the risk to human health caused by the likelihood of 
human exposure to hazardous substances. Direct contact with and 
inhalation of contaminated soil along with possible ingestion of and 
direct contact with contaminated groundwater are the likely expo- 
sure pathways. Off-site sampling of ground water, soil, and 
sediment, and air are necessary to determine the potential for ad- 
verse public health effects. 


13903 (PB—90-118340/XAB) Health assessment for Mouat 
Industries, Columbus, Montana, Region 8. CERCLIS No. 
MTD021997689. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 15 Mar 1989. 6p. Avail- 
able from NTIS, PC A02/MF A01. 

The Mouat Industries Site (MIS) is on the National Priorities List. 
The site is located in Columbus (Stillwater County), Montana. MIS 
is owned by the City of Columbus and was leased to Mouat Indus- 
tries for the operation of a processing plant for high-grade sodium 
dichromate. The chromium processing plant and an on-site 
chromium-ore stockpile were removed. Currently, MIS is occupied 
by a company using resorcinal-phenol glues in the manufacture of 
laminated wood products. Preliminary on-site sampling results have 
identified chromium in soil, surface water (540 ppm), and ground 
water (76 ppm). Chromium and arsenic has been identified in 
ground water, surface water, and sediment off-site. However, off- 
site sampling results were not reported. The site is considered to 
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be of public health concern because of the risk to human health 
caused by the likelihood of human exposure to hazardous sub- 
stances. Direct contact and ingestion of contaminated soil and 
ground water by on-site employees, trespassers, and area resi- 
dents are the exposure pathways of concern. Other environmental 
pathways mentioned above and the resultant exposures to areas 
residents off-site can not be ruled out. 


13904 (PB-90-118357/XAB) Health assessment for White- 
wood Creek, Lawrence and Mead Counties, South Dakota, 
Region 8. CERCLIS No. SD980717136. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 15 Mar 1989. 6p. Available from NTIS, PC A02/MF A01. 
The Whitewood Creek Site is on the National Priorities List. The 
site, and 18-mile segment of Whitewood Creek, is located in 
Lawrence and Mead Counties, South Dakota. An estimated 10 bil- 
lion kilograms of mill tailings are present on-site. Access to the area 
is unrestricted. Preliminary on-site sampling have identified arsenic 
(4-780 ppm in ground water, 8 ppm in surface water), cadmium (10 
ppm in ground water, 102 ppm in surface water), chromium (19 
ppm in ground water), cyanide (10 to 18 ppm in ground water, 2 
ppm in surface water), selenium (79 ppm in ground water), lead 
(308 ppm in surface water). Preliminary off-site soil-sampling re- 
sults identified arsenic (42 to 440 ppm), cadmium (9 ppm), and 
copper (412 ppm). Based on available information, the site is con- 
sidered to be of potential public health concern because of the risk 
to human health caused by the possibility of human exposure to 
hazardous substances. Direct contact and ingestion of contami- 
nated ground water, surface water, soil and sediment are possibile 
human exposure pathways. In addition, inhalation of contaminants 
entrained in air and ingestion of contaminants that bioaccumulate 
in the food chain are other potential sources for human exposure. 


13905 (PB-90-118365/XAB) Health assessment for Hill Air 
Force Base, Ogden, Utah, Region 8. CERCLIS No. 
UT0571724350. Preliminary . Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 27 Jan 1989. 10p. Avail- 
able from NTIS, PC A02/MF A01. 

Hill Air Force Base (AFB) is located approximately 25 miles 
north of Salt Lake City and five miles south of Ogden, Utah. A 
installation Restoration Program has identified several areas of en- 
vironmental contamination. Contaminants of concern include: lead, 
chromium, manganese, trichloroethylene, tetrachloroethylene, 
1,1,1-trichloroethane, 1,2-dichlorobenzene, vinyl chloride, 1,2- 
dichloroethane, chlorobenzene, nitrate, toluene, and methylene 
chloride. The site is considered to be of public health concern 
because of the risk to human health caused by the likelihood of ex- 
posure to hazardous substances via ingestion, inhalation, and direct 
dermal contact with contamination in the ground water and soil. 


13906 (PB—90-118373/XAB) Health assessment for Midvale 
Slag Site, Midvale, Utah, Region 8. CERCLIS No. 
UTD081834277. Preliminary . Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 21 Jul 1988. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Midvale Slag Site (MSS) is on the National Priorities List. 
The site is located west of Midvale (Salt Lake County), Utah. MSS 
is a former copper and lead smelting facility. Approximately 2 mil- 
lion tons of slag containing lead, arsenic, cadmium, and potential 
radioactive contamination are present onsite. Arsenic, cadmium, 
copper, chromium, lead, silver, zinc slag, and bag-house dust are 
present on-site. Potential environmental pathways include contami- 
nated ground water, surface water, soils, and contaminants 
entrained in air. MSS represents a public health concern to on-site 
employees, remedial workers, and area residents who have access 
to the site through inhalation and ingestion of, or direct contact 
with, contaminated media (soil, sediment, surface water, and 
ground water). Complete restriction of the site is warranted. In ad- 
dition, the possibility for exposure through contaminated agricultural 
products, garden vegetables, fish, water fowl, and livestock cannot 
be overlooked. 


13907 


(PB-90-118431/XAB) Health assessment for Tooele 
Army Depot (North Area), Tooele, Utah, Region 8. CERCLIS 
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No. UT3213820894. Preliminary report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 19 Jul 1988. 6p. 
Available from NTIS, PC A02/MF A01. 

The Tooele Army Depot site is on the National Priorities List. The 
Tooele Army Depot was established in April 1942 and now is one 
of the major ammunition storage and equipment maintenance in- 
stallations in the United States. Industrial operations, munitions 
demolition, and testing have occurred on-site. On-site contamina- 
tion consists of trinitrotoluene (TNT) in pond sediment; 
polychlorinated biphenyl in soil; and arsenic, chloroform, toluene, 
nitrates/nitrites, and sodium in ground water. Pesticides and herbi- 
cides reportedly have been used throughout the facility. Off-site 
contamination in any environmental media has not been reported to 
date. The site is considered to be of potential public health concern 
due to the risk to human health caused by the possibility of expo- 
sure to hazardous substances via contaminated ground water. 


13908 (PB—90-118449/XAB) Health Assessment for 
Wasatch Chemical (Lot 6), Salt Lake City, Utah, Region 8. 
CERCLIS No. UTd000716399. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 29 
Sep 1988. 7p. Available from NTIS, PC A02/MF A01. 

The Wasatch Chemical (Lot 6) Site is on the National Priorities 
List. The site is a former chemical processing and packaging plant. 
It is located in a heavily industrialized area. To date, identified con- 
taminants of concern on the site include aldrin, dieldrin, chlordane, 
pentachlorophenol, 2,4-dichlorophenoxyacetic acid (2,4-D), and 
2,4,5-TP in soil. Potential environmental pathways include contami- 
nated ground water, surface water, sediment, air, soil, and 
consumable plants and animals. Potential human exposure path- 
ways include ingestion of contaminated ground water, surface 
water, or sediment, or of plants or animals which have accumu- 
lated contaminants from the site; contaminated off-site soil (if 
present) ingestion by children; inhalation of contaminants volatilized 
from the site, or of contaminants carried in re-entrained dust; and 
dermal contact with contaminated ground water, surface water, 
sediment, or soil. The site is considered to be of potential public 
health concern because of the risk to human health caused by the 
possibility of exposure to hazardous substances via the above- 
named human exposure pathways. 


13909 (PB—90-118506/XAB) Health assessment for Van Wa- 
ters and Rogers, Incorporated, San Jose, Santa Clara County, 
California, Region 9. CERCLIS No. CAD010925576. Preliminary 
report. Agency for Toxic Substances and Disease Registry, Atlanta, 
GA (USA). 5 Dec 1988. 8p. Available from NTIS, PC A02/MF A01. 

The Van Waters and Peters, Inc. site is on the National Priorities 
List. The 12-acre site is the location of a chemical blending, 
storage, and distribution facility in the city of San Jose. The envi- 
ronmental contamination on-site consists of 1,1,1-trichloroethane 
(997 ppm), acetone (295 ppm), methylene chloride (45 ppm), tetra- 
chloroethylene (100 ppm), methanol (1,600 ppm), and isopropanol 
(1,400 ppm) in soil; and 1,1,1-trichloroethane (380 ppm), acetone 
(630 ppm), methylene chloride (280 ppm), isopropanol (800 ppm), 
ethylene glycol (2,700 ppm), and dichloroethylene (23 ppm) in 
ground water. The site is considered to be of potential public 
health concern because of the risk to human health caused by the 
possibility of exposure to hazardous substances via contaminated 
ground water. 


13910 (PB—90-118514/XAB) Health assessment for 
Thomp d Chemical Company, Fresno, Fresno 
County, California, Region 9. CERCLIS No. CAD009106220. 
Preliminary report. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA (USA). 5 Dec 1988. 7p. Available from NTIS, 
PC A02/MF A01. 

The Thompson-Hayward Chemical Company site is on the Na- 
tional Priorities List. The five-acre site is part of the former location 
of an agricultural chemical formulation, packaging, and warehous- 
ing plant that was in operation from 1942 until 1981. The 
environmental contamination on-site consists of pesticides, includ- 
ing DDT (8,800 ppm), toxaphene (100 ppm), dieldrin (5 ppm), 
Dinoseb (1,000 ppm), PCNB (pentachloronitrobenzene), Guthion, 
DEF (s,s,s-tributylphosphorotrithioate), chlordane, DBCP, chloro- 
form, and 1,2-dichloroethane in ground water. The site is 
considered to be of potential public health concern because of the 





risk to human health caused by the possibility of exposure to haz- 
ardous substances via contaminated ground water. 


13911 (PB-90-118522/XAB) Health assessment for 
Stringfellow, Glen Avon, California, Region 9. CERCLIS No. 
CAT08001286. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 25 May 1989. 94p. Available 
from NTIS, PC AO5/MF A01. 

The Stringfellow Hazardous Waste site lies at the head of the 
Pyrite Canyon in Riverside County less than a mile north of the 
community of Glen Avon. The principal contaminants of concern in 
the ground water include trichloroethene (TCE), chloroform, 
chlorobenzene, dichiorobenzene, nitrate, sodium, sulfate, para- 
chlorobenzene sulfonic acid (p-CBSA), chromium, and cadmium. 
The principal environmental pathways for contaminant transport in- 
clude ground water, surface water, soil, sediment, and air. The 
Pyrite Canyon portion of the site is of public health concern be- 
cause of the risk to human health resulting from probable past and 
present exposure to hazardous substances that may result in ad- 
verse human health effects. 


13912 (PB-90-118530/XAB) Health assessment for South- 
ern Pacific Transportation Company, Roseville, California, 
Region 9. CERCLIS No. CAD000828255. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 1989. 6p. Available from NTIS, PC AO2/MF A01. 

The Southern Pacific Transportation Company site is on the Na- 
tional Priorities List. The 640-acre site, a train and locomotive 
service facility, is located in Roseville (Placer County), California. 
Preliminary on-site ground water sampling results have identified 
various volatile organic compounds (VOCs). They include: 1,1- 
dichloroethane (7 ppm), _ trans-1,2-dichloroethene (7 ppm), 
methylene chloride (69 ppm), tetrachloroethene (2.5 ppm), toluene 
(68 ppb), 1,1,1-trichloroethane (940 ppb), trichloroethene (490 
ppb), vinyl chloride (41 ppb). Nickel and zinc were also identified in 
on-site ground water at concentrations of 30 and 52 ppb, respec- 
tively. The site is considered to be of potential public health 
concern because of the risk to human health caused by the possi- 
bility of exposure to hazardous substances. Direct contact with and 
ingestion of contaminated soil and ground water by area residents 
are the exposure pathways of concern. 


13913 (PB-90-118548/XAB) Health assessment for South- 
ern California Edison/Visalia Poleyard, Visalia, California, 
Region 9. CERCLIS No. CAD980816466. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 7 Jul 1988. 5p. Available from NTIS, PC A01/MF A01. 

The Southern California Edison/Visalia Poleyard (SCE/VP) is 
proposed for listing on the National Priorities List. The site is a for- 
mer utility pole treatment yard located near Visalia, California. 
Pentachlorophenol and creosote are the primary contaminants of 
concern; levels of up to 6 ppm and 20 ppm, respectively, were re- 
ported in area ground waters. These contaminants were also found 
in site soils at extremely elevated levels. There are anecdotal re- 
ports of dioxin and furan contamination of soils and surface waters. 
The site is considered to be of potential public health concern be- 
cause of the risk to human health caused by the possibility of 
exposure to hazardous substances via ground water contamination 
if present mitigative activities are not continued. 


13914 (PB-90-118555/XAB) Health assessment for Signet- 
ics, Inc., Sunnyvale, California, Region 9. CERCLIS No. 
CAD070466479. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 19 Jan 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Signetics Corporation (SCS) is on the National Priorities 
List. The site is located in Sunnyvale (Santa Clara County), Califor- 
nia. SCS is an active semiconductor manufacturing plant. 
Preliminary on-site ground-water sampling results have identified 
trichloroethylene (TCE) (ND to 43,000 ppb), trichloroethane (TCA) 
(ND to 7,800 ppb), and freon (ND to 3,700 ppb). !n addition, on- 
site soil-sampling results identified TCE (ND to 63,000 ppb), TCA 
(ND to 1,700 ppm), perchioroethylene (ND to 1,000 ppm), xylene 
(ND to 18,100 ppb), and butyl acetate (ND to 79,000 ppb). Prelimi- 
nary off-site ground water sampling results identified TCE (ND to 
1,000 ppb). No further off-site sampling information was reported. 
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The site is considered to be of potential public health concern be- 
cause of the risk to human health caused by the possibility of 
human exposure to hazardous substances. 


13915 (PB-90-118563/XAB) Health assessment for Sharpe 
Army Depot, Lathrop, San Joaquin County, California, Region 
9. CERCLIS No. CA8210020832. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 14 Apr 
1989. 14p. Available from NTIS, PC A03/MF A01. 

The Sharpe Army Depot (SHAD), consisting of 720 acres located 
in San Joaquin County, California, is on the National Priorities List. 
The site has served as a storage, receiving, packaging, and ship- 
ping facility since 1941. In the late 1940s the Depot also served as 
a maintenance facility for heavy equipment. Available data indicate 
that the primary contaminant sources are associated with past 
heavy equipment and aircraft-maintenance operations. Contami- 
nants associated with SHAD include trichloroethene, arsenic, 
selenium, and bromacil (a herbicide). The site is considered to be 
of potential public health concern because of the risk to human 
health caused by the possibility of exposure to hazardous sub- 
stances via ingestion, dermal contact, or inhalation of contaminants 
in ground water, subsurface soil, soil-gas, and food-chain entities. 


13916 (PB-90-118571/XAB) Health assessment for Selma 
Pressure Treating (SPT) National Priorities List (NPL) Site, 
Fresno, California, Region 9. CERCLIS No. CAD029452141. Fi- 
nal report. Agency for Toxic Substances and Disease i 
Atlanta, GA (USA). 31 Jan 1989. 20p. Available from NTIS, PC 
AO3/MF A01. 

The Seima Pressure Treating site, south of Fresno, CA and ad- 
jacent to the southern city limits of Selma, CA is on the National 
Priorities List. Chromium, arsenic, copper, pentachlorophenol 
(PCP), PCP degradation products (including mono-, di-, and tri- 
chlorinated phenols), nitrophenols, polychlorinated dibenzodioxins 
(PCDD), and polychlorinated dibenzofurans (PCDF) were detected 
in on-site and off-site soils. Low levels of phthalate esters and poly- 
cyclic aromatic hydrocarbons were also detected in on-site soils. 
Elevated levels of chromium and low levels of PCDD, PCP, and 
phenol were found in ground water samples from several off-site 
monitoring wells. The site is considered of potential health concern 
because area residents, on-site workers, and workers involved in 
remedial activities may be exposed to site-related contaminants, 
both on-site and off-site, at concentrations that may result in ad- 
verse health effects. 


13917 (PB-90-118613/XAB) Health assessment for Rhone 
Poulenc (ZOECON), East Palo Alto, San Mateo County, Califor- 
nia, Region 9. CERCLIS No. CAT000611350. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 29 Nov 1988. 8p. Available from NTIS, PC A02/MF A01. 

The Rhone Poulenc site has been proposed for listing on the 
National Priorities List. The site has been the location of chemical 
manufacturing since before 1926. Flue dust from Anaconda, Mon- 
tana copper-smelting operations was used to manufacture sodium 
arsenate from 1920s to 1960s. The current owners have manufac- 
tured insecticides at the site from 1972 to the present. The 
environmental contamination on-site consists of arsenic, lead, cad- 
mium, selenium, mercury, copper, and zinc in soil and surface 
water. The environmental contamination off-site consists of arsenic 
in surface water in the adjacent tidal marsh; and arsenic, lead, 
cadmium, selenium, copper, mercury, zinc in seasonally pounded 
surface water. In addition, soil contamination has been detected on 
the levy and in the tidal marsh. The site is considered to be of po- 
tential public health concern of the risk to human health caused by 
the possibility of exposure to hazardous substances via contami- 
nated surface soil, sediment, and water. 


13918 (PB-90-118639/XAB) Health assessment for Norton 
Air Force Base, San Bernardino, California, Region 9. CER- 
CLIS No. CA4570024345. Preliminary report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 10 Apr 
1989. 10p. Available from NTIS, PC A02/MF A01. 

The Norton AFB is on the National Priorities List. Waste-disposal 
practices over the years have resulted in some areas of contami- 
nation. There are at least seven areas of contamination at Norton 
AFB that may be of public health concern. The ground water in the 
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perched and upper water-bearing zone, beneath the Drummed 
Waste Storage/Waste Fuel and Solvent Sumps Area, has been 
shown to be contaminated with arsenic, dichlorobenzene, and 
trichloroethylene (TCE). The contamination at the Underground 
Waste Oil Storage Tank Area is benzene and TCE in the perched 
and upper water-bearing zone ground water. Ground water sam- 
ples taken from two perched zones and the upper water-bearing 
zone show TCE contamination at the Waste Pit Number Four Area. 
Ground water beneath Tank S-290 was shown to be contaminated 
with tetrachloroethylene. Soil samples taken at the Waste Drum 
Storage Area Number One show polychlorinated biphenyls. The 
Fire Protection Training Area Number Two has been shown to 
have heavy-metal soil contamination of chromium, lead, and cop- 
per. The site is considered to be of public health concern because 
of the risk to human health caused by the likelihood of exposure to 
hazardous substances via ingestion, inhalation, and direct dermal 
contact with contamination in the ground water and soil. 


13919 (PB—90-118647/XAB) Health assessment for National 
Semiconductor C lon, Santa Clara, Santa Clara County, 
California, Region 9. CERCLIS No. CAD041472986. Preliminary 
. Agency for Toxic Substances and Disease Registry, Atlanta, 
GA (USA). 5 Dec 1988. 7p. Available from NTIS, PC A02/MF A01. 
The National Semiconductor Corporation site is on the National 
Priorities List. Underground-storage tanks, sumps, and pipes are 
suspected to be the source of contaminated ground water and sub- 
surface soil. The environmental contamination on-site consists of 
tetrachloroethylene 1,1,1-trichloroethane, trichliorobenzene, ben- 
zene, methanol, and ethylbenzene and xylenes in subsurface soil; 
and trichloroethylene, 1,1,1-trichlioroethane, xylene and acetone in 
groundwater. The environmental contamination off-site consists of 
1,2-dichloroethylene in groundwater. The site is considered to be of 
potential public health concern because of the risk to human health 
caused by the possibility of exposure to hazardous substances via 
migration of contaminants from on-site subsurface soil and ground 
water to off-site public-water-supply wells. 


13920 (PB—90-118654/XAB) Health assessment for Mono- 
lithic Memories, Sunnyvale, California, Region 9. CERCLIS No. 
CAD049236201. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 19 Jan 1989. 8p. Avail- 
able from NTIS, PC A02/MF A01. 

The Monolithic Memories Site (MMS) is on the National Priorities 
List. The site is located in Sunnyvale (Santa Clara County), Califor- 
nia. MMS consists of 4 buildings that are used for production, 
assembly, storage, and for offices and laboratories. Preliminary 
on-site ground water sampling results have identified 1,1,2- 
trichlorotrifluoroethane (1.7 ppb). Other preliminary on-site ground 
water sampling results identified tetrachloroethylene (PCE), 
trichioroethylene (TCE), xylene, chlorobenzene, dichlorobenzene, 
ethyl benzene, and acetone. The site is considered to be of poten- 
tial public health concern because of the risk to human health 
caused by the possibility of human exposure to hazardous sub- 
stances. Direct contact with and ingestion of contaminated ground 
water and soil are the exposure pathways of concern. In addition, 
inhalation of volatilized contaminants represents another possible 
source of exposure. 


13921 (PB—90-118662/XAB) Health assessment for Moffett 
Naval Air Station National Priorities List (NPL) Site, Sunnyvale, 
Santa Clara County, California, Region 9. CERCLIS No. 
CA2170090078. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 20 Apr 1989. 8p. Available 
from NTIS, PC AO2/MF A01. 

The Moffett Naval Air Station site is on the National Priorities List. 
A total of 81 areas (landfills, holding ponds, underground storage 
tanks, sumps, oil/water separators, bermed pits) have been identi- 
fied in which wastes were placed. Some of these areas are still 
active disposal or storage areas. On-site contamination consists of 
trichloroethylene, trichloroethane, and perchloroethylene in ground 
water and soil, respectively. Polychlorinated biphenyls (PCBs), vari- 
ous pesticides, aviation fuels and oils, and other organic solvents 
are suspected to be on-site, but data on the concentrations in envi- 
ronmental media are not available. The site is considered to be of 
potential public health concern because of the risk to human health 
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caused by the possibility of exposure to hazardous substances via 
contaminated ground water, soil, surface water, and leachate. 


13922 (PB—90-118670/XAB) Health assessment for MGM 
Brakes Company National Priorities List (NPL) Site, Cloverdale, 
Calitornia, Region 9. CERCLIS No. CAD000074120. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 7 Feb 1989. 17p. Available from NTIS, PC A03/MF A01. 
The MGM Brakes Company Site is on the National Priorities List. 
The on-site media is contaminated with polychlorinated biphenyls 
(PCBs), ethylene glycol, and various volatile organic compounds 
(VOCs). Field investigations occurring during late 1986 resulted in 
the detection of trichloroethene (TCE), vinyl chloride, and other 
chlorinated organic compounds in ground water south and east of 
the facility. The potential environmental pathways are air, ground 
water, surface water, sediment, soils, and consumable plants and 
animals. The human exposure pathways of potential concern at the 
site include inhalation and ingestion of airborne contaminants, 
ingestion of contaminated ground water, direct contact with con- 
taminated surface water, sediment, and soils, and the ingestion of 
contaminated consumable plants, fruits, livestock, or fish. On-site 
PCB soil concentrations pose a potential public health threat to 
employees of MGM Brakes Company through direct contact. 


13923 (PB-90-11SS88/XAB) Health assessment for McColl 
Site, Fullerton, California, Region 9. CERCLIS No. 
09CAD980498695. Preliminary report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 18 Apr 1989. 
9p. Available from NTIS, PC A02/MF A01. 

The McColl Site is on the National Priorities List. During the pe- 
riod 1942 to 1946, refinery waste was deposited in 12 excavated 
clay-lined sumps. The refinery waste consists primarily of an acidic 
sludge by-product of refined aviation fuel. Preliminary on-site air 
monitoring has identified total hydrocarbons (e.g., alkanes: pen- 
tane, hexane; alkenes: pentene, 4-methyicyclopentene; aromatics: 
benzene, toluene; and sulfur-containing: thiophenes, tetrahydroth- 
iophenes) at low levels. Additionally, inorganic compounds (e.g., 
carbon disulfide, sulfur dioxide) have been detected in the air at 
low levels. On-site soil sampling detected a high level of arsenic in 
one location. In several locations the presence of sulfuric acid has 
been indicated. Ground water monitoring on-site has detected high 
levels of metals, volatile organics, and inorganics in perched water 
bodies underlying the site. Off-site air monitoring has identified low 
levels of total hydrocarbons and inorganic compounds. Limited soil 
sampling off-site has detected typical background levels of arsenic. 
Arsenic has been identified off-site in a drain and a downstream 
channel. The site is considered to be of potential public health con- 
cern because of the risk to human health caused by the possibility 
of human exposure to hazardous substances. The potential for 
exposure exists through dermal contact and inhalation of gas emis- 
sions from contaminated soil on-site. 


13924 (PB-90-118696/XAB) Health assessment for McClel- 
lan Air Force Base, Sacramento, California, Region 9. 
CERCLIS No. CA4570024337. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 17 
Mar 1989. 8p. Available from NTIS, PC A02/MF A01. 

The McClellan Air Force Base Site is on the National Priorities 
List. Sources of contamination include industrial solvents and caus- 
tic cleaners, electroplating waste, heavy metals, oils contaminated 
with polychlorinated biphenyls (PCBs), and low-level radioactive 
wastes. Most of the contaminated areas on-site consist of burial 
pits used for storage and/or burning of wastes. Preliminary on-site 
sampling results have identified benzene and total xylenes. Prelimi- 
nary off-site ground-water sampling results from area residential 
wells have identified TCE and DCE. The site is considered to be of 
public health concern because of the risk to human health caused 
by the likelihood of human exposure to hazardous substances. Di- 
rect contact with ingestion, and inhalation of contaminated 
ground-water are the likely human exposure pathways. In addition, 
the possibility of inhalation of volatilized contaminants by Base em- 
ployees and area residents and ingestion of bioaccumulated 
contaminants in the food chain by area residents are other possi- 
ble exposure pathways. 





13925 (PB—90-118704/XAB) Health assessment for Mather 
Air Force Base, California, Region 9. CERCLIS No. 
CA8570024143. Preliminary . Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 17 Apr 1989. 11p. Avail- 
able from NTIS, PC A03/MF A01. 

Mather Air Force Base (MAFB), California is east of Sacramento, 
California. The Air Command and Warning site is the only site 
within the Base currently on the National Priorities List. Ground wa- 
ter was the only medium sampled; it was found to be contaminated 
with TCE (0.9 to 22.0 micro g/L), tetrachloroethylene (0.6 to 3.6 mi- 
cro g/L), vinyl chloride (0.7 to 9.9 micro g/L), dichloroethane (2.5 
micro g/L), and 1,4-dichlorobenzene (3.3 micro g/L). The health 
threats posed by contaminants attributable to MAFB have not been 
evaluated. Ground water and sediment contamination on the base 
have been confirmed. The site is of potential health concern be- 
cause of the potential risk to human health resulting from possible 
exposure to hazardous substances at concentrations that may re- 
sult in adverse health effects. 


13926 (PB-90-118712/XAB) Health assessment for Marley 
Cooling Tower Company, Stockton, California, Region 9. CER- 
CLIS No. CAD009140120. Preliminary . Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 17 Mar 
1989. 8p. Available from NTIS, PC A02/MF A01. 

The Marley Cooling Tower Company site is on the National Pri- 
orities List. Chromated copper arsenate was used to pressure-treat 
wood from 1966 to 1982. Preliminary on-site sampling results have 
identified hexavalent chromium in the shallow aquifer (1,200 ppm), 
intermediate aquifer (1 ppm), and surface impoundment (3 ppm). 
In addition, arsenic and chromium were identified in subsurface soil 
(4,670 and 4,270 ppm respectively). Preliminary off-site ground wa- 
ter sampling information identified hexavalent chromium (800 to 
1,500 ppb). The site is considered to be of public health concern 
because of the risk to human health caused by the likelihood of 
human exposure to hazardous substances. Direct contact with, in- 
gestion, and inhalation of contaminated ground water, surface 
water, soil, and sludge are the possible routes of human exposure. 


13927 (PB-90-118720/XAB) Health assessment for 
Louisiana-Pacific National Priorities List (NPL) Site, Oroville, 
Butte County, California, Region 9. CERCLIS No. 
CAD065021594. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 31 Jan 1989. 12p. Avail- 
able from NTIS, PC A03/MF A01. 

The Louisiana-Pacific (L-P) National Priorities List site is located 
just outside of Oroville, California. The site consists of a wood- 
processing plant and a 115-acre landfill. Forty-six off-site wells 
showed PCP contamination as high as 680 micrograms per liter 
(micro g/L). lsopropyl ether was also detected six times, at concen- 
trations as high as 1,900 micro g/L in one on-site well. 
Formaldehyde was detected in the L-P wells from 20-140 micro g/ 
L. The site is of potential public health concern because human ex- 
posure to PCP, formaldehyde, and other contaminants may be 
occurring and may have occurred in the past via ingestion of, in- 
halation of, and dermal contact with contaminated ground water, 
surface water, soil, air, and biota. 


13928 (PB-90-118738/XAB) Health assessment for Lorentz 
Barrel and Drum Company, San Jose, Santa Clara County, 
Calitornia, Region 9. CERCLIS No. CAD029295706. Preliminary 
report. Agency for Toxic Substances and Disease Registry, Atlanta, 
GA (USA). 19 Jan 1989. 7p. Available from NTIS, PC A02/MF A01. 

The Lorentz Barrel and Drum Company site is on the National 
Priorities List. The site is a drum-recycling facility that operated 
from the mid-1940s until July 1987. The on-site environmental con- 
tamination consists of polychlorinated biphenyls (4,280 ppm), 
cadmium (257 ppm), lead (20,600 ppm), DDT (1.9 ppm), and DDE 
(137.2 ppm) in soil; and barium (160 ppb), benzene (26 ppb), chio- 
roform (29 ppb), 1,2-dichloroethane (58 ppb), 1,1-dichloroethylene 
(160 ppb), trans-1,2-dichloroethylene (750 ppb), perchloroethylene 
(140 ppb), trichloroethylene (2,108 ppb), vinyl chloride (1,100 ppb), 
and polychlorinated biphenyls (6.4 ppb) in ground water. The site 
is considered to be of potential public health concern because of 
the risk to human health caused by the possibility of exposure to 
hazardous substances via contaminated ground water permeating 
private and domestic water supplies. 
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13929 (PB-90-118746/XAB) Health assessment for Liquid 
Gold-Richmond, Richmond, Contra Costa County, California, 
Region 9. CERCLIS No. CAT000646208. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 5 Dec 1988. 8p. Available from NTIS, PC A02/MF A01. 

The Liquid Gold-Richmond site is on the National Priorities List. 

The site consists of approximately 18 acres of a 29-acre property 
currently owned by Southern Pacific Transportation, which is lo- 
cated partially on and adjacent to tidal marsh areas and the San 
Francisco Bay. The environmental contamination (maximum con- 
centrations reported) on-site consists of lead (280 ppm), zinc (510 
ppm), and phenols (18 ppm) in surface soil; lead (3,650 ppm), 
chromium (50 ppm), nickel (97 ppm), and zinc (3,300 ppm) in sub- 
surface soil; and lead (16 ppm), nickel (1.6 ppm), chromium (2.4 
ppm), and zinc (24 ppm) in ground water. The site is considered to 
be of potential public health concern because of the risk to human 
health caused by the possibility of exposure to hazardous 
substances via contaminated ground water. In addition, off-site mi- 
gration of surface migration of surface water, soil, and sediment 
could adversely impact the fish and shellfish areas adjacent to the 
site. 
13930 (PB-90-118753/XAB) Health assessment for Jib- 
boom ard, Sacramento, California, Region 9. CERCLIS 
No. CAD980737613. Final report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 2 Nov 1988. 14p. Avail- 
able from NTIS, PC A03/MF A01. 

The Jibboom Junkyard site is located in downtown Sacramento, 
California, near the historic district. The site is on the National Pri- 
orities List. The Associated Iron and Metal Company, now defunct, 
operated a metal salvage yard on the 9-acre site between 1951 
and 1965. The majority of the site is covered by Interstate 5 and 
the relocated Jibboom Street. The soils on the remaining uncov- 
ered area, approximately 2.3 acres adjacent to the Sacramento 
River, are contaminated with lead, copper, and zinc. The site is of 
potential health concern because of the potential for exposure to 
lead at concentrations of health concern. The Record of Decision 
concerns only the soil contamination on the uncovered section of 
the site. There was no on-site ground water or surface-water data 
available. 


13931 (PB—90-118795/XAB) Health assessment for IBM 
Site, Santa Clara County, San Jose, California, Region 9. CER- 
CLIS No. 990843989. Preliminary report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 10 Mar 
1989. 12p. Available from NTIS, PC A03/MF A01. 

The IBM (San Jose) site is proposed for inclusion on the Na- 
tional Priorities List. Since the initiation of IBM’s Groundwater 
Protection Program in 1978, various volatile organic compounds 
(VOCs), hydrocarbons, and freons have been found in the on-site 
(IBM facility) soils and in on-site and off-site ground water. The 
contamination is the result of leaking underground piping or stor- 
age tanks, and spills from chemical handling at the IBM facility. 
The site is of potential public health concern because of the risk to 
human health resulting from possible exposure to hazardous sub- 
stances at concentrations that may result in adverse health effects. 
Human exposure to VOCs may occur, be occurring, or have oc- 
curred via inhalation of VOCs in buildings. The exposure may be 
significant especially in enclosed spaces where the migration of 
soil gases containing VOCs may occur. 


13932 (PB-90-118811/XAB) Health assessment for FMC 
Fresno National Priorities List (NPL) Site, Fresno, California, 
Region 9. CERCLIS No. CAD000629998. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 18 Jan 1989. 10p. Available from NTIS, PC A02/MF A01. 
The FMC Corporation Agricultural Chemical Group (FMC) Fresno 
plant has been proposed for the National Priorities List. FMC uses 
the plant to formulate pesticide products. Surface soil, subsurface 
soil, and ground water were sampled on- and off-site. No air sam- 
pling has been conducted. The soil samples identified several 
areas of contamination. Ground water samples show site related 
contaminants in the two upper water bearing zones of the Older Al- 
luium Aquifer. The following contaminants are of public concern in 
the surface soil, subsurface soil, and groundwater: Toxaphene, 
DDD, DDT, DDE, BHC-beta, lindane, aldrin, endosulfan |, diekdrin, 
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endosulfan Ii, methoxychlior, nitrate, 1,2-dichloropropane, pen- 
tachlorophenol, methyl ethyl ketone, methylene chloride, 
trichloroethylene, benefin, dibromochloropropane, casoron, and 
ethylene dibromide. The site is considered to be of public health 
concern because of the risk to human health caused by the likeli- 
hood of exposure to hazardous substances via inhalation of 
fugitive dust, ingestion of fugitive dust, soil, and ground water, and 
direct dermal contact with soil and ground water. 


13933 (PB-90-118829/XAB) Health assessment for Fire- 
stone National Priorities List (NPL) Site, Salinas, Monterey 
County, California, Region 9. CERCLIS No. CAD990793887. 
Preliminary report. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA (USA). 19 Apr 1989. 12p. Available from 
NTIS, PC A03/MF A01. 

The Firestone National Priorities List Site is located in Monterey 
County, about six miles southeast of Salinas, California. The site 
consists of a 43-acre former tire manufacturing plant on 256 acres 
of land. The site is now an industrial park containing warehouses. 
Firestone Tire and Rubber Company operated a tire manufacturing 
plant on the site from 1965 to 1980. Production chemicals were 
apparently spilled during the manufacturing process. Extensive 
ground water monitoring has been performed on-site and off-site. 
The ground water is monitored for the following contaminants: 1,1- 
dichioroethylene; 1,1-dichloroethane; 1,2-dichloroethane (1,2-DCA); 
1,1,1-trichloroethane; trichloroethylene; tetrachloroethylene; ben- 
zene; toluene; ethylbenzene; and xylene. The site is of potential 
public health concern because of the risk to human health caused 
by human exposure to hazardous substances at levels that may 
result in adverse health effects. Human exposure may currently be 
occurring and may have occurred in the past via ingestion of, in- 
halation of, and dermal contact with contaminated ground water, 
surface water, soils, air, and biota. 


13934 (PB—90-118837/XAB) Health assessment for San 


Jose Facility of Fairchild Semiconductor Corporation Pro- 


posed NPL Site, San Jose, California, Region 9. CERCLIS No. 
CAD097012298. Final . Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 31 Jan 1989. 18p. Available 
from NTIS, PC A03/MF A01. 

The San Jose Facility of Fairchild Semiconductor Corporation, 
commonly referred to as Fairchild Camera, is a proposed National 
Priorities List site located in San Jose, California. Several volatile 
organic compounds (VOCs), including acetone, 1,1-dichloroethene, 
Isopropyl alcohol  tetrachloroethylene, 1,1,2-trichloro-1 ,2,2- 
trifluoroethane (Freon-113), 1,1,1-trichloroethane, and xylenes were 
detected in on-site and off-site ground water and in on-site subsur- 
face soil. The Fairchild Corporation has performed several remedial 
activities at the site since 1981, and these have drastically reduced 
the vertical and horizontal extent of site-related contamination. Be- 
cause of very high contaminant levels in on-site ground water and 
subsurface soil, the site is of potential public health importance. 


13935 (PB-90-118845/XAB) Health assessment for 
Fairchild Semiconductor Corporation Proposed National Prior- 
ities List Site, Intel Corporation National Priorities List Site, 
Raytheon Company National Priorities List Site, Mountain 
View, Callitornia, Region 9. CERCLIS No. CAD095989778. Final 
report. Agency for Toxic Substances and Disease Registry, Atlanta, 
GA (USA). 7 Feb 1989. 21p. Available from NTIS, PC AO3/MF A01. 

The Fairchikd Semiconductor Corporation, the Intel Corporation, 
and the Raytheon Company each have a facility located approxi- 
mately 3 miles south of San Francisco Bay in Mountain View, 
California. The Intel and Raytheon facilities are on the National Pri- 
orities List (NPL) while the Fairchild facility is a proposed NPL site. 
Within the one-half square mile area containing the three sites, 37 
potential and two inferred sources of contamination have been 
identified. The major contaminants for the three sites include 
trichloroethene, 1,1,1-trichloroethane, 1,1-dichloroethene, 1,2- 
dichloroethene, 1,1-dichloroethane, chloroform, tetrachloroethene, 
1,2-dichlorobenzene, trichlorotrifluoroethane (Freon 113), and vinyl 
chloride. These contaminants are attributed to the sites and have 
been found primarily in the ground water and subsurface soil on 
the sites and in ground water off the sites. Contaminant concentra- 
tions in surface soils were within the normal range of background 
values. Volatile organic compounds (VOCs) have been found in 
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surface water west of the study area in Stevens Creek, an intermit- 
tent stream. The source of these contaminants is suspected to be 
treated ground water that has been pumped from the Fairchild and 
Raytheon sites and discharged to Stevens Creek under a permit. 


13936 (PB—90-118852/XAB) Health assessment for Del 
Norte County Pesticide Storage Area, Cresent City, Del Norte 
County, California, Region 9. CERCLIS No. CAD000626176. Fi- 
nal report. Agency for Toxic Substances and Disease Registry, 
Atlanta, GA (USA). 18 Apr 1989. 11p. Available from NTIS, PC 
A03/MF A01. 

The Del Norte County Pesticide Storage Area is located north- 
west of Cresent City, California. The site soils and ground water 
were contaminated with a myriad of pesticides and herbicides. The 
data also indicated an elevated concentration of chromium was 
present on-site and off-site; however, it does not appear to be re- 
lated to the activities involving the use of the site as a pesticide 
storage area. The site was included on the National Priorities List 
in 1983. The storage area operated from 1970 until 1981, accept- 
ing containers from local agricultural and forestry-related industries. 
The intended use of the site was as an interim or emergency stor- 
age area for pesticide containers which had been triple rinsed and 
punctured prior to coming to the site. There were 9 private wells 
monitored within 0.50 miles of the site and the results indicated 
these wells were not contaminated by site contaminants. This site 
is of public health concern because of the potential for exposure to 
pesticides, herbicides, and chromium at concentrations of health 
concern. 


13937 (PB—90-118860/XAB) Health assessment for Coast 
Wood Preserving, Ukiah, Mendocino County, California, Re- 
gion 9. CERCLIS No. CAD063015887. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 20 Apr 1989. 7p. Availabie from NTIS, PC A02/MF A01. 

The Coast Wood Preserving site is on the National Priorities List. 
Wood-preserving activity began at the site in 1971, and the facility 
has operated continuously up to the present. The wood-preserving 
operation at the site involves the use of a chemical mixture con- 
taining sodium dichromate, copper sulfate, and arsenic acid. Over 
the years, drippings from the treated wood are believed to have 
caused soil contamination at the site, particularly during the early 
years of operation when the treatment and treated-wood storage 
areas were not paved. Contamination of environmental media with 
chromium, arsenic, and copper was detected. The site is consid- 
ered to be of potential health concern because of the risk to 
human health caused by the possibility of exposure to hazardous 
substances through the use of contaminated ground water and sur- 
face water for consumption and irrigation of agricultural crops. 


13938 (PB-90-118886/XAB) Health assessment for Beck- 
man Industries Netional Priorities List (NPL) Site, Porterville, 
Tulare County, California, Region 9. CERCLIS No. 
CAD048645444. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 1989. 12p. Available from 
NTIS, PC A03/MF A01. 

The Beckman Industries site is on the National Priorities List. 
Beckman manufactures electronic-instrument assemblies, sub- 
assemblies, and printed-circuit boards. Industrial processes at the 
plant include electroplating and degreasing operations. Waste 
streams from these processes have included spent halogenated 
solvent, inorganic and acid solutions, salts, heavy metals laden so- 
lution, and plating-bath sludges. Ground-water contaminants of 
concern are: arsenic, cadmium, chromium(a), lead, nickel, 1,1- 
dichloroethene, 1,2-dichloroethane, 1,1,1-trichloroethane, and 
freon-113. The site is of potential public health concern because of 
the risk to human health resulting from possible exposure to haz- 
ardous substances at concentrations that may result in adverse 
health effects. Human exposure to VOCs, freon 113, and heavy 
metals may occur, be occurring, or have occurred via ingestion, 
dermal, or inhalation exposure to ground water. In addition, heavy 
metal (especially cadmium) exposure may occur through the inges- 
tion of contaminated farm animals and their products. 


13939 (PB-90-118894/XAB) Health assessment for Atlas 
and Coalinga Asbestos Mines, Fresno oe California, Re- 
gion 9. Cerclis Nos. CAD980496863 CAD980817217. 





Preliminary report. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA (USA). 3 Nov 1988. 10p. Available from 
NTIS, PC A02/MF A01. 

The Atlas and Coaling Asbestos Mines sites are reviewed to- 
gether because they are located close to each other and close to 
several natural and anthropogenic sources of asbestos and inor- 
ganic chemicals that are common to both sites. Based on the 
available information, these sites are considered to be of potential 
public health concern because of the risk to human health caused 
by the possibility of exposure to hazardous substances via inhala- 
tion of asbestos in ambient air, inhalation of contaminated soils 
and sediment, and ingestion of contaminated surface water from 
the California Aqueduct. 


13940 (PB—90-118902/XAB) Health assessment for Applied 
Materials, Santa Clara, Santa Clara County, California, Region 
9. CERCLIS No. CAD042728840. Preliminary ; ncy for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 18 
Jan 1989. 12p. Available from NTIS, PC A03/MF A01. 

The site is on the National Priorities List. The Applied Materials 
site is located in Santa Clara, Santa Clara County, California. In 
1983, analysis of a ground water sample from a shallow monitoring 
well located downgradient of three underground storage tanks on 
the west side of Applied Materials Building 1 detected elevated 
concentrations of volatile organic compounds (VOCs). The site is 
of potential public health concern because significant human ex- 
posed to VOCs or mercury may occur via oral (ingestion), dermal, 
or inhalation exposure to contaminated ground water during house- 
hold use, if ground water is not remediated to levels below public 
health concern. 


13941 (PB—90-118910/XAB) Health assessment for Aerojet- 
General Corporation, Rancho Cordova, Sac Ramento County, 
Calitornia, Region 9. CERCLIS No. CAD980358832. Preliminary 
report. Agency for Toxic Substances and Disease Registry, Atlanta, 
GA (USA). 5 Dec 1988. 8p. Available from NTIS, PC A02/MF A01. 

The Aerojet-General Corporation site is on the National Priorities 
List. Since the 1950s, Aerojet-General has manufactured liquid and 
solid propellent rocket engines for military and commercial applica- 
tions, and has formulated a number of chemicals. The 
environmental contamination on-site (maximum concentrations re- 
ported) consists of trichloroethylene (12 ppm), toluene (4.2 ppm), 
chloroform (100 ppm), and methylene chloride (5.9 ppm) in ground 
water; and 1,1-dichloroethane (1.6 ppm), 1,1,1-trichloroethane (1.8 
ppm), carbon tetrachloride (1 ppm), and tetrachloroethylene (0.6 
ppm) in surface water. The site is considered to be of potential 
public health concern because of the risk to human health caused 
by the likelihood of exposure to hazardous substances via contami- 
nated ground water. 


13942 (PB—90-118951/XAB) Health assessment for Litch- 
field - Goodyear Airport, Phoenix, Arizona, Region 9. CERCLIS 
No. AZD980695902. Preliminary report. Agency for Toxic Sub- 
stances and Disease Registry, Atlanta, GA (USA). 1989. 11p. 
Available from NTIS, PC A03/MF A01. 

The Litchfield-Goodyear Airport site, better known as the 
Phoenix-Goodyear site (PGA) is listed on the National Priorities 
List. The site, west of Phoenix, Arizona, encompasses 32 square 
miles of State, municipal, and private lands in Maricopa County, in- 
cluding property within the jurisdiction of three cities: Goodyear, 
Avondale, and Phoenix. Ground water at the site is contaminated 
with volatile organic compounds (VOCs), including trichioroethylene 
(TCE) and chromium at levels of public health concern. In addition, 
the levels of lead present in several monitoring and municipal wells 
may pose a concern to public health. The site is of potential health 
concern because human exposure to TCE, lead, and chromium 
may occur, may be occurring, or may have occurred via ingestion, 
inhalation, and dermal exposure to contaminated ground water 
from municipal wells and surface soil, and via inhalation of volatile 
contaminants. 


13943 
Powder, St. David, Arizona, Region 9. CERCLIS No. 
AZD008399263. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 1989. 7p. Available from 
NTIS, PC A02/MF A01. 


(PB-90-118977/XAB) Health assessment for Apache 
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The Apache Powder (AP) site is on the National Priorities List. 
The site is located in St. David (Cochise County), Arizona. AP has 
been manufacturing explosives and chemicals since 1922. Prelimi- 
nary on-site sampling results have identified nitrates and nitrites 
(11 to 3,420 ppm in soil, 135 to 3,470 ppm in pond sludge, and 
440 to 480 ppm in pond water), lead (6 to 1,340 ppm in soils, 48 
to 150 ppm in pond sludge, 32 to 53 ppb in pond water), chromium 
(4 to 400 ppm in soil, 52 to 810 ppm in pond sludge) zinc (13 to 
16,000 ppm in soils, 240 to 41,600 ppm in pond sludge, 380 to 
610 ppb in pond water), barium (370 to 750 ppm in pond sludge, 
500 to 830 ppm in pond water), and strontium (29 to 1,430 ppm in 
soils, 240 to 911 ppm in pond sludge, and 3,470 to 4,810 ppm in 
pond water). The site is considered to be of potential public health 
concern because of the risk to human health caused by the possi- 
bility of human exposure to hazardous substances. Exposure may 
occur to area residents, especially infants and young children, from 
ingestion of contaminated ground water. In addition, the inhalation 
of contaminants through on-site air emissions may be another po- 
tential public health concern to employees and area residents. 


13944 (PB—90-118993/XAB) Health assessment for Walpio 
Heights Wells Il, Waipio, Hawali, Region 9. CERCLIS No. 
HID980895015. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 18 Jan 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Waipio Heights Well Ii Site (WHS) is on the National Priori- 
ties List. WHS consists of two contaminated potable wells, one of 
which is contaminated with trichloropropane (TCP). Contamination 
has been reported to originate from the application of pesticides. 
The site is considered to be of potential public health concern 
because of the risk of i ion of and direct contact with contami- 
nated ground water by area residents. 


13945 (PB—90-119009/XAB) Health assessment for 
Waipahu Wells, Waipahu, Hawali, Region 9. CERCLIS No. 
HID980895023. Preliminary . Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 18 Jan 1989. 7p. Avail- 
able from NTIS, PC AO2/MF A01. 

The Waipahu Shaft Site (WSS) is on the National Priorities List. 
WSS consists of four contaminated potable wells that are owned 
and operated by the City and County of Honolulu. The contami- 
nants of concern are trichloropropane (TCP) and ethylene 
dibromide (EDB). Contamination has been reported to originate 
from the agricultural application of pesticides. The site is consid- 
ered to be of potential public health concern because of the risk of 
ingestion of and direct contact with contaminated ground water by 
area residents. 


13946 (PB—90-119025/XAB) Health assessment for Mililani 
Wells, Mililani, Hawali, Region 9. CERCLIS No. HID980895031. 
Preliminary report. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA (USA). 18 Jan 1989. 7p. Available from 
NTIS, PC A02/MF A01. 

The Mililani Wells’ site (MWS) is on the National Priorities List. 
The site is located in Mililani, Honolulu County, Hawaii. MWS 
consists of six potable wells that are contaminated with trichloro- 
propane (TCP) and dibromochloropropane (DBCP). Contamination 
has been reported to originate from the application of pesticides. 
Preliminary on-site ground water sampling results have identified 
TCP (1.5 to 2.15 ppb) and DBCP (45 to 70 ppt). The site is consid- 
ered to be of potential public health concern because of the risk of 
ingestion of and direct contact with contaminated ground water by 
area residents. Other possible exposure pathways include inhala- 
tion of volatilized contaminants and possible ingestion of 
bioaccumulated contaminants in the food chain. 


13947 (PB—90-119033/XAB) Health assessment for Kunia 
Wells li, Kunia, Hawali, Region 9. CERCLIS No. HID980895049. 
Preliminary report. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA (USA). 17 Jan 1989. 7p. Available from 
NTIS, PC A02/MF AO1. 

The Kunia Wells || Site (KWS) is on the National Priorities List. 
The site is located in Kunia, Honolulu County, Hawaii. KWS con- 
sists of 2 potable wells that are contaminated with trichloropropane 
(TCP) and dibromochloropropane (DBCP). Contamination has 
been reported to originate from the application of pesticides. The 
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site is considered to be of potential public health concern because 
of the risk of ingestion of and direct contact with contaminated 
ground water by area residents. Other possible exposure pathways 
include inhalation of volatilized contaminants and possible ingestion 
of bioaccumulated contaminants in the food chain. 


13948 (PB-90-119066/XAB) Health assessment for West- 
inghouse Plant, Sunnyvale, California, Region 9. CERCLIS No. 
CAD001864081. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 20 Jan 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Westinghouse Plant Site (WPS) is on the National Priorities 
List. WPS currently manufactures steam generators, marine propul- 
sion systems, and missile launching systems for the Department of 
Defense. Preliminary on-site soil sampling results have identified 
PCB's (77 to 28,000 ppm). In addition, PCBs were identified in 
ground water sampling results (9 ppb), along with 1,2,4 
trichlorobenzene (120 to 5,600 ppb). Preliminary off-site soil sam- 
pling results identified PCBs. The site is considered to be of 
potential public health concern because of the potential of direct 
contact with and ingestion of contaminated ground water, surface 
water, and soils. Ingestion of bioaccumulated contaminants in the 
food chain and inhalation of volatilized contaminants and those 
contaminants entrained in air are other possible human exposure 
pathways. 


13949 (PB-90-119074/XAB) Health assessment for 
Watkins-Johnson Facility, Scotts Valley, California, Region 9. 
CERCLIS No. CAD980893234. Preliminery report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 30 
Jun 1988. 7p. Available from NTIS, PC A02/MF A01. 

The Watkins-Johnson facility is on the National Priorities List. 
The facility manufactures electronic components. The environmen- 
tal sampling conducted to date indicates that the contaminants of 
concern at the site are predominantly VOCs present in ground wa- 
ter, surface water, and soil. The VOCs present in one or more 
environmental media include trichloroethylene (TCE); 1,2- 
dichloroethylene (DCE); tetrachloroethylene perchioroethylene 
(PCE); vinyl chloride; methylene chloride; 1,1,1-trichloroethane 
(TCA); and Freon 113. The site is considered to be of potential 
public health concern because of the risk to human health caused 
by the possibility of exposure to hazardous substances via inges- 
tion of contaminated ground water. 


13950 (PB-90-119272/XAB) Health assessment tor Bunker 
Hill Site, Kellog, Shoshone County, Idaho, Region 10. CER- 
CLIS No. IDD048340921. Preliminary report. ney for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 6 Jan 1989. 
11p. Available from NTIS, PC A03/MF A01. 

The Bunker Hill site is on the National Priorities List. Mining and 
smelting operations have occurred in the area (Silver Valley) since 
the 1880s. Contamination found within the study area include: lead 
(33,000 ppm in surface soils, 2.6 ppm in surface water, 11,400 ppm 
in sediments, 90 ppm in mammalian tissue, and 600 ppb in ground 
water); cadmium (319 ppm in surface soils, 0.95 ppm in surface 
water, 51 ppm in sediments, 23 ppm in mammalian tissue, and 250 
ppb in ground water); cadmium 319 ppm surface soils, 0.95 ppm in 
surface water, 51 ppm in sediments, 23 ppm in mammalian tissues, 
and 250 ppb in ground water; zinc (26,800 ppm in surface soil, 35 
ppm in surface water, 7,550 ppm in sediments, and 132,000 ppb in 
ground water), and polychlorinated biphenyls (1.06 ppb in surface 
water). The site is of public health concern because human expo- 
sure to heavy metals is probably occurring via ingestion, dermal, or 
inhalation exposure to contaminated surface soils, mine wastes 
and tailings, surface waters, or contaminated foodstuffs. 


13951 (PB-90-119280/XAB) Health assessment for Mc 
Carty’s/Pacific Hide and Fur National Priorities List (NPL) Site, 
Pocatello, Idaho, Region 10. CERCLIS No. IDD098812878. Final 
report. Agency for Toxic Substances and Disease Registry, Atlanta, 
GA (USA). 1 Sep 1988. 17p. Available from NTIS, PC AO3/MF A01. 

The McCarty’s/Pacific Hide and Fur National Priorities List Site is 
located at the northwestern edge of the City of Pocatello, Idaho. 
Former commercial activity at the site included the salvaging of 
metals from electrical transformers. As a result of these operations, 
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PCB-containing oils were spilled on surface soils. High concentra- 
tions of PCBs have been detected in both on-site and off-site soils. 
Low concentrations of PCBs were reportedly detected in water 
samples from several off-site private wells in a 1983 study. The 
site is of potential public health concern because human exposure 
to PCBs may occur via ingestion of contaminated soil or dermal 
absorption from contaminated soil. 


13952 (PB-90-119298/XAB) Health assessment for Union 
Pacific Railroad Yard-Pocatello Sludge Pit, Pocatello, idaho, 
Region 10. CERCLIS No. IDDO55020852. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 27 Jul 1988. 7p. Available from NTIS, PC AO2/MF A01. 

The Pocatello Sludge Pit site is on the National Priorities List. 
From 1961 until 1983, Union Pacific dumped sludge from its oil/ 
water separation plant into this unlined pit. The sludge/soil material 
was found to be contaminated with heavy metals (cadmium, 20 
ppm; lead, 1,460 ppm; chromium, 105 ppm; arsenic, 20 ppm; zinc, 
1,530 ppm; and mercury, 0.1 ppm) and organic solvents 
ethylbenzene, 100 ppm; methylene chloride, 86 ppm; and 2- 
methyinaphthalene (2,600 ppm). Ground water contamination of 
the upper aquifer underlying the site may have occurred. Private 
drinking water wells have been found to be contaminated with 
tetrachloroethylene (9.5 ppb), 1,2-trans-dichloroethylene (17 ppb), 
and trichloroethylene (16 ppb). The site is considered to be of po- 
tential public health concern because of the risk to human health 
caused by the possibility of exposure to hazardous substances via 
groundwater and possibly air. 


13953 (PB—90-119306/XAB) Health assessment for Allied 
Plating, Inc., Portland, Oregon, Region 10. CERCLIS No. 
ORD009051442. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 19 Jul 1988. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Allied Plating, Inc. site is on the National Priorities List. The 
site is the former location of a chrome-electroplating business, now 
bankrupt, which operated between 1957 and 1984. Sludge analy- 
ses from the 1.5-acre surface impoundment have shown elevated 
levels of copper, nickel, and chromium. Analyses of soils near the 
sludge layer have shown elevated concentrations of these three in- 
organics as well as lead, zinc, barium, cyanide, and arsenic. 
Analyses of ground water from the superficial aquifer have demon- 
strated chromium, barium, and radionuclide activity in excess of 
drinking water standards. The site is considered to be of potential 
public health concern because of the risk to human health caused 
by the possibility of exposure to hazardous substances if on-site 
superficial ground waters are used for drinking water. 


13954 (PB-90-119314/XAB) Health assessment for NL/ 
Gould NPL (National Priorities List) Site, Portland, Oregon, Re- 
gion 10. CERCLIS No. ORD095003687. Final report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 29 Apr 
1988. 21p. Available from NTIS, PC A03/MF A01. 

The NL/Gould National Priorities List (NPL) site is situated near 
the banks of the Williamette River in the Doane Lake area of Port- 
land, Oregon. Past lead reclamation operations and disposal 
practices on and around the NL/Gould facility have resulted in the 
contamination of on-site surface and subsurface soil, lake sedi- 
ment, and ground water with lead, arsenic, cadmium, and 
chromium. The NL/Gould NPL site currently poses a threat to pub- 
lic health as a result of the potential for direct ingestion of 
lead-contaminated soil and direct contact exposure to lead- 
contaminated soil, sediment, and ground water. 


13955 (PB-90-119371/XAB) Health assessment for 
Nearshore/Tideflats, Tacoma, Washington, Region 10. CER- 
CLIS No. WAD980726368. Final report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). Jul 1988. 
25p. Available from NTIS, PC AO3/MF A01. 

The Commencement Bay Nearshore/Tideflats project site is lo- 
cated in Pierce County, Washington and includes approximately 12 
square miles of shallow water, shorelines, tideflats, and upland in- 
dustriaVcommercial sections in and around the City of Tacoma. 
Since the late 1800s, industrialization of the Commencement Bay 
area has resulted in many metals, such as lead and arsenic, and 
organic compounds, such as polychlorinated bipheny (PCBs) and 





polynuclear aromatic hydrocarbon (PAHs), being released into the 
marine environment. The waterways and the shoreline are im- 
pacted by over 400 potential pollutant sources, including storm 
drains, pulp mills, chemical plants, and oil refineries. Levels of con- 
taminants in bottom fish and shell fish pose a potential public health 
concern for those consuming local seafood. Levels of contaminants 
in sediment, surface water, soil, and air may also pose potential 
public health concerns for remedial workers and those individuals 
involved in recreational and commercial activities at the site. 


13956 (PB—90-119389/XAB) Health assessment for FMC 
Pesticide Pit, Yakima, Washington, Region 10. CERCLIS No. 
WAD009039785. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 7 Jul 1988. 7p. Available 
from NTIS, PC AO2/MF A01. 

The FMC Pesticide Pit (FMC) is on the National Priorities List. 
FMC, a former pesticide-formulation facility, disposed of wastes in 
an unlined pit area from 1952 to 1969. Preliminary on-site sam- 
pling results have identified pesticides and herbicides present in all 
soil. They include various organochiorines such as aldrin (1 to 110 
ppm), benzene hydrochloride (BHC) (1 to 2,000 ppm), DDT (1 to 
120,000), Ovex (1 to 19,000 ppm), and organophosphate com- 
pounds such as ethion (1 to 12,000), and ethyl parathion (1 to 
16,000 ppm). In addition, carbamates were detected as carbaryl (1 
to 1,800 ppm), and chromium (6 to 440 ppm) was also found. On- 
site ground water monitoring data demonstrated concentrations of 
BHC (0.04 to 0.09 ppb), DDT derivatives (0.02 to 9.9 ppb), endo- 
sulfan isomers (0.02 to 1.1 ppb), and derivatives (0.02 to 9.9 ppb), 
endosulfan isomers (0.02 to 1.1 ppb), and acetone (17 to 16,000 
ppb). The site is considered to be of potential public health con- 
cern because of exposure to contaminated ground water. However, 
there are other pesticide manufacturing plants in the area that 
probably contribute to the off-site ground water contamination. 


13957 (PB—90-119397/XAB) Health assessment for Frontier 
Hard Chrome Site, Vancouver, Washington, Region 10. CER- 
CLIS No. WAD053614988. Final report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 19 Aug 
1988. 18p. Available from NTIS, PC AQ3/MF A01. 

The Frontier Hard Chrome site is in Vancouver, Washington. 
Chromium and lead were found at significant concentrations in 
soils and ground water. Volatile organic contaminants from an 
undefined source also were found in ground water. Inhalation ex- 
posure to contaminated dust poses a potential health concern 
because of chromium toxicity. The chronic ingestion of lead- 
contaminated soil also poses a potential health concern. Ground 
water is grossly contaminated and therefore unsuitable for potable 
purposes. Action should be taken to clean up the aquifer or to pre- 
vent future ground water uses (e.g., potable, household, industrial) 
that potentially could lead to significant human exposure. 


13958 (PB-90-119421/XAB) Health assessment for Harbor 
Island Lead, Seattle, King County, Washington, Region 10. 
CERCLIS No. WAD980722839. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 19 
Jan 1989. 8p. Available from NTIS, PC A02/MF A01. 

The Harbor Island Lead site is on the National Priorities List. 
Harbor Island is a 405-acre island that was constructed during the 
early 1900s in an area consisting of inter-tidal wetlands at the 
mouth of the Duwamish River and Elliott Bay. The extent of envi- 
ronmental contamination on Harbor Island has not been described. 
Environmental contamination in surface sediments and polychlori- 
nated biphenyl (PCB) concentrations in Elliott Bay fish has been 
provided. Sediments are contaminated with heavy metals, including 
antimony (91,370 ppm), arsenic (584 ppm), chromium (1,0080 
ppm), lead (71,100 ppm), manganese (3,390 ppm), nickel (366 
ppm), and zinc (6,010 ppm); polynuclear aromatic hydrocarbons 
(PAHs) (3,800 ppm), including benzo(a)pyrene (100 ppm), fluoran- 
thene (1,300 ppm), phenanthrene (330 ppm), and pyrene (740 
ppm); various pesticides (0.9 ppm total); and phenols (10 ppm), in- 
cluding pentachlorophenol (6 ppm). The site is considered to be of 
potential public health concern because it appears that the most 
important pathway is ingestion of contaminated fish and shellfish. 


13959 (PB-90-119447/XAB) Health assessment for Kaiser 
Aluminum and Chemical Corporation, Mead, Spokane County, 
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ae Region 10. CERCLIS No. WAD000065508. Prelim 
nary report. Agency for Toxic Substances and Disease 

Atlanta, GA (USA). 12 Apr 1989. 9p. Available from NTIS, PC 
AO2/MF A01. 

The 240-acre Kaiser Aluminum Site is on the National Priorities 
List. The plant was built in 1942 as an aluminum-reduction facility. 
Concentrations of cyanide (total) in the river range from 0.011 to 
1.7 parts per million (ppm) and free cyanide concentrations ranged 
from non-detected (ND) to 0.58 ppm. Soils on-site are contami- 
nated with cyanide and fluoride; total cyanide levels range from ND 
to 985 ppm. The site is considered to be of potential public health 
concern because of the risk to human health caused by the possi- 
bility of exposure to hazardous substances via ingestion of 
contaminated ground water, dermal absorption of contaminants 
found in the surface soils on-site, and inhalation of and dermal 
contact with reentrained contaminated dust. 


13960 (PB-90-119454/XAB) Health assessment for Mc- 
Chord Air Force Base, Tacoma, Pierce County, Washington, 
Region 10. CERCLIS No. WA8570024200. Preliminary 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 19 Jan 1989. 8p. Available from NTIS, PC A02/MF A01. 

The McChord Air Force Base site is on the National Priorities 
List. A washrack operation used organic solvents to clean airplanes 
and airplane parts. The environmental contamination on-site con- 
sists of benzene (9 ppb), methylene chloride (3011 ppb), toluene 
(670 ppb), trans-1,2-dichloroethylene (3 ppb), chloroform (7 ppb), 
trichloroethylene (47 ppb), 4-methyl-2-pentanone (49 ppb), aldrin 
(65 ppb), DDT (8 ppb), anthracene (178 ppb), naphthalene (192 
ppb), 2-methyinaphthalene (1,7799 ppb), arsenic (632 ppb), chro- 
mium (1,096 ppb), copper (251 ppb), lead (19,057 ppb), nickel 
(233 ppb), selenium (171 ppb), and zinc (299 ppb) in ground wa- 
ter; cadmium (329 ppb), chromium (81 ppb), copper (404 ppb), 
lead (2,078 ppb), chloroform (4 ppb), 1,1,1-trichloroethane (16 ppb) 
trichloroethylene (5 ppb), and trans-1,2-dichloroethylene (12 ppb) in 
stormwater drains leading to surface water bodies; and 
trichloroethylene (5 ppb) and chloroform (9 ppb) in drinking water 
wells for the Base. The site is considered to be of potential health 
concern because of the risk to human health caused by the possi- 
bility of exposure to hazardous substances via ground water, 
surface water, soil, and sediment/leachate. 


13961 (PB-90-119512/XAB) Health assessment for North- 
west Transformer Salvage Yard National Priorities List (NPL) 
Site, Whatcom County, Washington, Region 10. CERCLIS No. 
WAD027315621. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 14 Apr 1989. 15p. Available 
from NTIS, PC A03/MF A01. 

The Northwest Transformer Salvage Yard is a National Priorities 
List site located in Whatcom County, Washington, approximately 
two miles south of the town of Everson, Washington. Between 
1958-1985, the site served as a storage and refurbishing area for 
electrical transformers, capacitors, and other electrical equipment. 
Subsequent sampling and analysis of on-site and off-site soils and 
groundwater revealed polychlorinated biphenyls, chlorinated 
dibenzo-p-dioxins, and chlorinated dibenzofurans. Potential path- 
ways for human exposure to site contaminants include ingestion of 
fugitive dusts, and dermal contact with contaminated ground water, 
surface water, soil, or wood from an on-site building. Under current 
conditions the site poses a potential threat to human health in the 
event of unauthorized site entry, or the ingestion of contaminated 
ground water. 


13962 (PB—90-119520/XAB) Health assessment for Old 
Inland Pit (Spokane Steel Foundry), Spokane, Washington, Re- 
gion 10. CERCLIS No. WAD980982557. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 27 Jul 1988. 7p. Available from NTIS, PC AO2/MF A01. 
The Old Inland Pit (Spokane Steep foundry) site is on the Na- 
tional Priorities List. The 10-acre site, which is part of a larger site 
shared by Kaiser Aluminum and Chemical Company, is an old 
gravel mine which began receiving solid waste as fill in 1977. On- 
site contamination consists of the heavy metals: aluminum (9,470 
ppm), arsenic (18 ppm), barium (778 ppm), cadmium (0.4 ppm), 
hexavalent chromium (40 ppm), trivalent chromium (1,900 ppm), 
lead (42 ppm), cobalt (4 ppm); and the organic solvents methylene 
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chloride (2 ppm) and trichloroethylene (74 ppm). The site is consid- 
ered to be of potential public health concern because of the risk to 
human health caused by the possibility of exposure to hazardous 
substances via ground water and airborne dust. 


13963 (PB-90-119538/XAB) Health assessment for Queen 
City Farms, Maple Valley, Washington, Region 10. CERCLIS 
No. WAD980511745. Final report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). Jan 1989. 15p. Available 
from NTIS, PC AO3/MF A01. 

Queen City Farms National Priorities List site is located in Maple 
Valley, King County, Washington. Samples taken at the site indi- 
cate elevated levels of polynuclear aromatic hydrocarbons, 
polychlorinated biphenyls, volatile organic compounds and/or chro- 
mium in the media on-site. The site is of potential public health 
concern because of the risk to human health resulting from possi- 
ble exposure to hazardous substances at concentrations that may 
result in adverse health effects. The actions implemented as a 
result of the Initial Remedial Measure should have adequately re- 
moved the potential for human exposure to contamination directly 
related to the ponds. 


13964 (PB-90-119546/XAB) Health assessment for Sliver 
Mountain Mine, Loomis, Okanogan County, Washington, Re- 
gion 10. CERCLIS No. WAD980722789. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 27 Jul 1988. 7p. Available from NTIS, PC A02/MF A01. 

The Silver Mountain Mine site is on the National Priorities List. 
The 5-acre site is an abandoned silver mine which, during opera- 
tion from 1928 until the 1960s, accumulated approximately 2,500 
tons of tailings. On-site environmental contamination consists of 
cyanide in the leachate pit (110 ppb) and tailings pile (890 ppm). 
No contamination has been documented off-site. The site is con- 
sidered to be of potential public health concern because of the risk 
to human health caused by the possibility of exposure to haz- 
ardous substances via skin contact with on-site materials. 


13965 (PB-90-119561/XAB) Health assessment for Wyck- 
off/Eagle Harbor, Bainbridge Island, Washington, Region 10. 
CERCLIS No. WA009248295. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 23 
Mar 1989. 8p. Available from NTIS, PC AO2/MF A01. 

The Wyckoff/Eagle Harbor Site is listed on the National Priorities 
List. The Wyckoff facility is a wood-treatment facility in which cre- 
esote and pentachiorophenols (PCPs) have been used to 
pressure-treat wood. Various polynuclear aromatic hydrocarbons, 
PCP’s, dioxins, furans, and volatile organic compounds have been 
found in soils, ground water, seeps on adjacent beaches, marine 
sediment, and marine biota. The site is considered to be of public 
health concern because direct contact with contaminated soil and 
inhalation of volatilized contaminants entrained in air by on-site 
workers are the likely sources for human exposure. 


13966 (PB-90-119595/XAB) Technical guidance document: 
The fabrication of polyethylene FML field seams. Final report. 
Koerner, R.E. Drexel Univ., Philadelphia, PA (USA). Sep 1989. 
56p. Available from NTIS, PC A04/MF A01. 

See also PB-87-132825. 

This document is meant to augment the numerous CQC and 
CQA guidelines that are presently available for High density 
polyethylene(HDPE) liner installation and inspection. In general, 
these documents allow the installer almost complete freedom in 
making seams with the only conditions being that they pass de- 
structive shear and peel tests to a stipulated strength and selected 
nondestructive tests. However, there is a long-term concern re- 
garding seam integrity which is not addressed by following this 
course of action. Simply expressed, it appears as though the long- 
term service life of some HDPE liners is compromised when 
seams are made improperly. This comes about by overgrinding, 
overheating, placing new welds directly over older welds, or simply 
by poor workmanship. By developing a document somewhere be- 
tween the typical CQC/CQA document and an installer's training 
manual, i.e., a 'standard-of-practice’, it is hoped that the negative 
features of seam making can be avoided. It is hoped to provide 
deeper insight for an inspector as to what the installer is trying to 
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accomplish. At the same time it might be also helpful to the in- 
staller in recognizing that others have a vested interest in their 
specific activity. After some introductory material, the manual is fo- 
cused toward three types of field seams used for fabricating field 
seams in HDPE liners: extrusion fillet seams, extrusion flat seams, 
and hot wedge seams. 


13967 (PB—90-119942/XAB) Development of a methodology 
tor regional evaluation of confining-bed integrity. Research 
report. Stewart, G.F.; Pettyjohn, W.A. Oklahoma State Univ., Still- 
water, OK (USA). Dept. of Geology. Jul 1989. 133p. Available from 
NTIS, PC A07/MF A01. 

For safe underground injection of liquid waste, confining forma- 
tions must be thick, extensive, and have low permeability. 
Recognition of faults that extend from the potential injection zone 
to underground sources of drinking water is critical for evaluation of 
confining-bed integrity. Nonproprietary geologic information from or- 
dinary sources can be used to map localities suspected to be 
injection-insensitive. Materials include remote-sensing imagery, 
aerial photographs, surface-geologic maps, and subsuriace- 
geologic maps; structural geologic maps, thickness maps and 
initial-production maps are useful. Persons with limited experience 
can use data bases and computer mapping to generate well-suited 
information, but input by experienced geologists is necessary. 


13968 (PB-90-120759/XAB) Superfund Record of Decision 
(EPA Region 5): Byron Salvage Yard, IL. (Third Remedial Ac 
tion), June 1989. Environmental Protection Agency, Washington, 
DC (USA). Office of Emergency and Remedial Response. 30 Jun 
1989. 59p. (EPA/ROD/R-05-89/089). Available from NTIS, PC 
AO4/MF A01. 

The Byron Salvage Yard site is in rural Ogle County, Illinois and 
is approximately 3 miles southwest of the city of Byron. During the 
1960s the salvage yard owner accepted miscellaneous wastes and 
debris for disposal including drums of electroplating wastes, oil 
sludges, cutting wheels, solvents, and scrap metal. Industrial-waste 
dumping reportedly occurred on the site during periods of heavy 
rainfall so that most of the waste would be carried offsite by the re- 
sulting surface-water runoff. In 1976 the Illinois EPA documented 
the presence of cyanide and heavy metals in soil, surface water, 
and ground water in and around the site. In-situ treatment of 
cyanide-contaminated soil less than 100 mg/kg was performed but 
low levels of cyanide still remain. Water-quality sampling, 
performed in 1984, revealed that offsite ground water was contami- 
nated with VOCs, primarily TCE. The two aquifers which underlie 
and surround the site contain elevated levels of VOCs, metals, and 
cyanide. The selecte remedial action for this site includes removing 
all wastes generated during the remedial investigation; adding a 
one-foot soil cover to the affected portions of the site and regrad- 
ing and revegetating the new surface. 


13969 (PB-90-120767/XAB) Superfund Record of Decision 
(EPA Region 4): Celanese (Shelby Fiber Operations), Inc. (Sec 
ond Remedial Action), March 1989. Final report. Environmental 
Protection Agency, Washington, DC (USA). Office of Emergency 
and Remedial Response. 28 Mar 1989. 131p. (EPA/ROD/R-04- 
89/046). Available from NTIS, PC A07/MF A01. 

The 450-acre Celanese Fiber Operations (CFO) site is a 
polyester raw-material production facility located in Cleveland 
County, North Carolina. The plant's facilities include a plant pro- 
duction area, waste-water treatment area, former waste-disposal 
areas, and a land farm area. The plant began operations in 1960 
as Fiber Industries, Inc. and manufactured polyester polymer chip 
and filament yarn using the chemicals dimethyl terephthalate and 
ethylene glycol. Chemical wastes were dumped directly into a 
drainage ditch. Treated effluent has been discharged to Buffalo 
Creek since the mid-1960s when Fiber Industries, Inc. completed 
construction of the treatment facility. Celanese Corporation bought 
the site and facilities in 1983. In addition to the discharge from the 
waste water treatment plant, CFO also discharges also discharges 
alum-treated bandcaster water directly to Buffalo Creek. A 1988 
Record of Decision addressed extraction and treatment of contami- 
nated ground water. The primary contaminants of concern affecting 
the soil and sediment are VOCs including benzene and TCE; other 
organics including phenols and PAHs; and metals including lead 
and chronium. 





13970 (PB-90-122672/XAB) Superfund Record of Decision 
(EPA Region 4): Aberdeen Pesticide/Fairway Six, Inc. (First 
Remedial Action), June 1989. Environmental Protection Agency, 
Washington, DC (USA). Office of Emergency and Remedial Re- 
sponse. 30 Jun 1989. 93p. (EPA/ROD/R-04-89/047). Available 
from NTIS, PC AO5/MF A01. 

The Aberdeen Pesticide Dumps/Fairway Six site is a former dis- 
posal area in Moore County, North Carolina, approximately 1.6 
miles west-northwest of Aberdeen. In August 1984, the State was 
alerted that pesticides had been disposed of at and around the site 
for a number of years. A State inspection revealed that soil and 
debris were contaminated with pesticides. In June 1985, EPA initi- 
ated an emergency response action to excavate and remove 
onsite contaminated surface soil and two buried trenches. The soil 
and debris were disposed of offsite. The predominant contaminants 
of concern affecting the soil and debris are chlorinated organo- 
pesticides. The selected remedial action for this site includes 
excavating and homogenizing stockpiled pesticide-contaminated 
wastes; treating homogenized wastes in an onsite, mobile thermal 
treatment facility and reinjecting process waste water or scrubber 
blowdown into the thermal treatment facility. 


13971 (PB-90-122771/XAB) Superfund Record of Decision 
(EPA Region 3): Kimberton, PA. (Second Remedial Action), 
June 1989. Final report. Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Emergency and Remedial Response. 
30 Jun 1989. 109p. (EPA/ROD/R-03-89/072). Available from NTIS, 
PC AO6/MF A01. 

The Kimberton site is in Chester County, Pennsylvania, near the 
Philadelphia metropolitan area. The site encompasses an industrial 
production plant currently owned by Monsey Products Company, 
Inc., and adjacent properties within the neighboring Village of Kim- 
berton. Water-quality testing since 1981 has revealed numerous 
area domestic and commercial potable well-water supplies contam- 
inated with VOCs. An EPA investigation in the spring of 1982 
revealed the presence of organics, including TCE and DCE, in lo- 
cal ground water, surface water, and soil. In mid 1982, fifty-seven 
55-gallon drums from an abandoned onsite septic system were ex- 
cavated, removed, and disposed of offsite. In 1984 a remedial 
action program was initiated to excavate, remove, and dispose of 
approximately 2,050 cu yds of soil from three former lagoon areas 
that were highly contaminated with VOCs. In 1985, 67 residential 
and commercial wells were sampled and found to contain various 
concentrations of TCE, DCE, and vinyl chloride. The selected reme- 
dial action for this site includes the continued provision of alternate 
water-supplies through GAC treatment system and/or potable water 
supply storage tanks; pumping and treatment of ground water using 
an air-stripping system with onsite discharge; long-term ground- 
water monitoring; collection and treatment of surface water at the 
local ground-water discharge point using an air stripping system. 


13972 (PB-90-123373/XAB) Fuelwood consumption of mid- 
south pulpmilis, 1987. Forest Service research note. May, D.M.; 
Vissage, J.S. Forest Service, New Orleans, LA (USA). Southern 
Forest Experiment Station. Oct 1989. 8p. (FSRN-SO-354). Avail- 
able from NTIS, PC A02/MF A01. 

Results of the first fuelwood canvass of wood-using pulpmills in 
the Midsouth revealed that 46 pulpmills burned 12.5 million green 
tons of fuelwood in 1987. Mill residues were the primary form of 
fuelwood consumed. Bark comprised over half of the total con- 
sumption. In addition to mill residues, over 1 million green tons of 
roundwood were also burned as fuel. Fuelwood was consumed by 
pulpmills in all seven States of the region. Alabama alone 
accounted for one-third of the total consumption. Fuelwood con- 
sumption was concentrated in the larger pulpmills. Eleven states 
supplied fuelwood to the region's pulpmills. 


13973 (PB-90-124371/XAB) Superfund Record of Decision 
(EPA Region 6): Sheridan Disposal Services, TX. (First Reme- 
dial Action), December 1988. Environmental Protection Agency, 
Washington, DC (USA). Office of Emergency and Remedial Re- 
sponse. 29 Dec 1988. 169p. (EPA/ROD/R-06-89/049). Available 
from NTIS, PC AO8. 

Portions of this document are not fully legible. 

The 110-acre Sheridan Disposal Services site is approximately 9 
miles northwest of the city of Hempstead in Waller County, Texas. 
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The site is located on the 100-year floodplain of the Brazos River. 
The Evangeline aquifer, which runs under the site, is used to meet 
the drinking-water needs of several communities nearby. Sheridan 
Disposal Services operated as a commercial waste disposal facility 
from about 1958 to 1984 using steam distillation, open burning, in- 
cineration, and direct disposal into a waste lagoon to dispose of 
various organic and inorganic chemical and solid wastes. The pri- 
mary contaminants of concern affecting the soil and sludge are 
VOCs including benzene and toluene, and other organics including 
PCBs. The selected remedial action for the site includes excava- 
tion of all material with PCB concentrations greater than 25 mg/kg 
including 13,000 cu yds of pond and dike soil, 31,000 cu yds of 
pond sludge, and 300 cu yds of floating oil and emulsion in the 
pond and storage tanks. This will be followed by onsite biotreat- 
ment of contaminated soil, sludge, etc. 


13974 (PB-90-851981/XAB) Waste treatment: Beverage in- 
dustry. January 1972-December 1983 (Citations from the Food 
Science and Technology Abstracts data base). Report for Jan- 
uary 1972-December 1983. National Technical Information 
Service, Springfield, VA (USA). Nov 1989. 193p. Available from 
NTISPC NO1/MF NO1. 

See also PB—90-851999. 

This bibliography contains citations concerning the treatment of 
effluents from beverage-industry processes. Particular emphasis is 
on brewery and winery effluent treatment. Characteristics of the 
waste products and pre-treatment and treatment methods are dis- 
cussed. Regulations governing waste disposal are also considered 
along with the economics of waste disposal. Both alcoholic and 
soft drink beverages are considered. (This updated bibliography 
contains 312 citations, none of which are new entries to the previ- 
ous edition.) 


13975 (PB—90-851999/XAB) Waste treatment: Beverage in- 
dustry. January 1984-October 1989 (Citations from the Food 
Science and Technology Abstracts data base). Report for Jan- 
uary 1984-October 1989. National Technical Information Service, 
Springfield, VA (USA). Nov 1989. 89p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-84-854405. See also PB—90-851981. 

This bibliography contains citations concerning the treatment of 
effluents from beverage-industry processes. Particular emphasis is 
on brewery and winery effluent treatment. Characteristics of the 
waste products and pre-treatment and treatment methods are dis- 
cussed. Regulations governing waste disposal are also considered 
along with the economics of waste disposal. Both alcoholic and 
soft drink beverages are considered. (This updated bibliography 
contains 223 citations, all of which are new entries to the previous 
edition.) 


13976 (PB—90-852567/XAB) Recycling rubber wastes. June 
1973-October 1989 (Citations from the Rubber and Plastics Re- 
search Association data base). Report for June 1973-October 
1989. National Technical Information Service, Springfield, VA 
(USA). Nov 1989. 151p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-88-869920. 

This bibliography contains citations concerning research and 
innovations in the area of recycling rubber wastes. Recycling meth- 
ods and equipment, applications of recycled rubber, and energy 
recovery systems and performance are among the topics dis- 
cussed. Recycling methods compared and contrasted with various 
rubber waste disposal techniques are also included. (This updated 
bibliography contains 366 citations, 69 of which are new entries to 
the previous edition.) 


13977 (TRI-89-04228) Barriers to recycling of hazardous 
waste. Technology Resource, Inc., West Vancouver, BC (Canada). 
Jun 1988. 143p. (MICROLOG-89-04228). Available from PC Cana- 
dian Council of Resource and Environment Ministers, 4905 Dufferin 
St., Downsview, ON, CAN M3H 5T4; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 

In November 1987, the Canadian Council of Resource and Envi- 
ronment Ministers commissioned a review of waste exchange 
programs in Canada, the United States and overseas to examine 
the effectiveness of waste exchanges in reducing the quantity of 
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hazardous wastes to recommend means of improving their effec- 
tiveness, and to identify opportunities that could be used to 
increase financial self-sufficiency of waste exchanges. A compre- 
hensive survey of 23 waste exchange operations located in 
Canada, the USA, and Europe was undertaken and interviews 
were conducted with industry and government representatives. The 
study concluded that waste exchanges in Canada are under- 
funded, but are reasonably effective in initiating transfers of waste 
products despite their financial handicap, that effectiveness could 
be improved with increased funding, and that the industry is both 
poorly informed about hazardous waste recycling potential and 
generally disinterested in accepting responsibility. It was recom- 
mended that a three-tiered (national, regional, local) waste 
exchange system should be created, that government should en- 
sure funding is available for the first five years, that industry should 
assume funding responsibility subsequent to the phaseout of 
government funding and that direct industry funding should be ac- 
complished through compulsory membership by all registered 
hazardous waste generators. Wast exchanges should be required 
to submit and adhere to formal business plans, with joint industry/ 
government advisory boards be created to provide long-term guid- 
ance and operation review. 41 refs., 3 figs., 11 tabs. 


13978 industrial response to a waste minimization survey in 
Tennessee. Barkenbus, J.N. (Univ. of Tennessee, Knoxville (USA)); 
Barkenbus, B.D. JAPCA, International Joumal of Air Pollution Con- 
trol and Waste Management (USA), 39(7): 921-926 (Jul 1989). 

Hazardous waste minimization is becoming increasingly impor- 
tant as the United States struggles to safely treat and dispose of 
existing wastes. The extent to which hazardous wastes will be 
minimized-in either volume and/or toxicity-in the production process 
depends largely upon the response of industrial waste generators. 
A survey of large Tennessee waste generators was carried out in 
the summer of 1987. It found that industry has begun to implement 
a number of waste minimization practices and that the overall atti- 
tude of generators toward waste minimization was positive. There 
were some statistically significant differences in the survey re- 
sponses from generators of differing volumes. These differences 
are important and indicated that among large waste generators, 
the larger have taken more significant steps to date than have 
smaller waste generators. 
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Refer also to citation(s) 13567, 13593, 13605, 13661, 
13741, 13771, 13877, 13878, 13886, 13965, 14951 


13691, 


13979 (CANWEC-—CE-02832, pp. 23) Development of Dan- 
ish combined heat and power systems: Report 2.3.13. . 
Knudsen, J.E. (Elkraft Power Co. Ltd. (Denmark)); Ricken, J. H. 
Canadian National Committee, World Energy Conference, Ottawa, 
ON (Canada). 1989. (CONF-890901-: 14. world energy confer- 
ence, Montreal (Canada), 17-22 Sep 1989; CE-02832). In Energy 
for tomorrow. Division 2: Energy and the environment: Session 
2.3: Environmental concerns: The role of technology. Available 
from Canadian National Committee World Energy Conference, 
Suite 305, 130 Albert Street, Ottawa, ON, CAN KiP 5G4. Prices: 
$125.00 CAN. 

The paper gives a thorough introduction and covers background 
of the district heating [DH] systems in Denmark from 1930s. The 
increasing importance of energy conservation and growing concern 
for environment favours the use of combined heat and power 
production [CHP] as one efficient means of reducing noxious emis- 
sions into the atmosphere. Danish energy policy and legislation 
with special regard to combined heat and power production sys- 
tems and also district heating systems is described. Some results 
and future expectations of the total primary energy requirment for 
heating sector are given. By the year 2000 more than half of the 
national net heat demand in Denmark, will be met by district heat- 
ing and about two-thirds of that will be based on combined heat 
and power production. Previous experience shows pay-back peri- 
ods for combined heat and power production projects of the order 
of 15-20 years and life expectations more than double of that. The 
economics of such systems are dealt with in detail. The technical 
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charcteristics of CHP/DH and also that of transmission and distri- 
bution systems are described. The impact of such exergy saving 
systems on the environment is discussed. It is concluded that the 
actual regulations will cause a reduction to less than half of sulphur 
dioxide emissions in 1995 compared with the level of 1980s, and 
similar reduction of NO, emissions is expected by 2000. 


13980 (CANWEC-—CE-02832, pp. 18) Energy recycling s 

tem by heat pump technology: feos 2.3.12. . Narita, K. trokyo 
Electric Power Co., Inc. (Japan)). Canadian National Committee, 
World Energy Conference, Ottawa, ON (Canada). 1989. (CONF- 
890901-: 14. world energy conference, Montreal (Canada), 17-22 
Sep 1989; CE-02832). In Energy for tomorrow. Division 2: Energy 
and the environment: Session 2.3: Environmental concems: The 
role of technology. Available from Canadian National Committee 
World Energy Conference, Suite 305, 130 Albert Street, Ottawa, 
ON, CAN KiP 5G4. Prices: $125.00 CAN. 

A schematic description of energy consumption pattern; and en- 
ergy utilization and efficiency, in big cities is given. Waste heat and 
other wastes resulting from such an enormous amount and density 
of energy consumption damage the city environment in many 
ways. The use of heat pumps to raise the temperature of waste 
heat to a usuable temperature range through the use of a small 
quantity of driving energy is described. By employing a piping net- 
work for gathering and transporting waste heat, heat pumps can 
efficiently supply useful heat to customers. If the waste heat of 
cities can be recovered, an energy recycling system can be con- 
structed using heat pump technology resulting in more efficient use 
of energy and reduced environmental impact. Major considerations 
in promoting energy recycling systems, and their economic and so- 
cial effects are described. The advantages of heat distribution 
networks using heat pumps over traditional district heating systems 
are given including: little heat loss, economical district piping, easy 
expandibitlity, and the ability to make use of a variety of waste 
heat sources. Heat pumps can heat and cool simultaneously and 
alternately, and they work best in balancing heating and cooling 
demands. 3 refs., 10 figs., 3 tabs. 


13981 (CPS-40-11/14-1989E, pp. 10A27-10A31) Should we 
junk bulky trash or recycle It. Vachette, P. (Trivalor Inc. 
(France)). Environment Canada, Ottawa, ON (Canada). Conserva- 
tion and Protection; Environmental Protection Agency, Research 
Triangle Park, NC (USA). Air and Energy Engineering Research 
Lab. 1989. (CONF-890422-: International conference on municipal 
waste combustion, Hollywood, FL (USA), 11-14 Apr 1989; 
MICROLOG-89-03664). In Proceedings fof the] international con- 
ference on municipal waste combustion. Volumes 1 and 2. 
Available from PC Canadian Government Publishing Centre, Sup- 
ply and Services Canada, Ottawa, ON, CAN K1A 0S9; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

In a French community, a recycling program and facility has 
been in operation for 3 years, to handle the household waste not 
normally handled by traditional garbage services. The facilities in- 
clude 3 waste reception centers where waste is sorted into such 
categories as rubble, burnable waste, iron, glass, paper, card- 
board, tires, batteries, plastic, and non-ferrous metals. In 1988, 
from an urban area of 110,000 people, about 33,500 cubic meters 
of waste were collected and sorted into 20 categories. The total re- 
cycled waste is 41% of that volume. Recycling plus incineration 
accounts for 77% of the total volume, and the objective of 90% is 
intended for accomplishment by 1992. 1 tab. 


13982 (CPS—40-11/14-1989E, pp. 10A19-10A26) Processing 
household recyclables. Smith, G.A. (Ogden Martin Systems, Inc., 
Fairfield, NJ (USA)). Environment Canada, Ottawa, ON (Canada). 
Conservation and Protection; Environmental Protection Agency, 
Research Triangle Park, NC (USA). Air and Energy Engineering 
Research Lab. 1989. (CONF-890422-: International conference on 
municipal waste combustion, Hollywood, FL (USA), 11-14 Apr 
1989; MICROLOG—89-03664). In Proceedings [of the] international 
conference on municipal waste combustion. Volumes 1 and 2. 
Available from PC Canadian Government Publishing Centre, Sup- 

y and Services Canada, Ottawa, ON, CAN K1A 0S9; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 





St., Ottawa, Ont., Canada KiA 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

The intermediate processing treatment of household recyclables 
promises to help recycling become a major contributor to the solu- 
tion of the solid waste management problem. From experience with 
some traditional recycling programs, it is observed that a signifi- 
cantly successful program must recycle saleable materials, it must 
be industrialized and institutionalized, and must be convenient for 
the participants. A measure of performance of such a program is 
the percentage of material diverted to the program. Factors con- 
tributing to this performance include the availability of curbside 
collection services, and a minimum number of separable categories 
in the recyclable waste put out for collection. The industrialization 
of the recycling system involves setting up an intermediate pro- 
cessing facility that separates comingled recyclables from one 
another, then preparing the separated materials for sufficiently 
dense and economical shipment. Equipment for such a facility is 
normally adapted from equipment used in industries such as ore 
processing or traditional scrap metals processing. 1 fig. 


13983 (CPS—40-11/14-1989E, pp. 10A1-10A18) Source seg- 
regation strategies eftecting the chemical properties of solid 
waste utilized as commercial fuel . Stanezyk, T.F. 
(Recra Environmental, Iinc., Amherst, NY (USA)). Environment 
Canada, Ottawa, ON (Canada). Conservation and Protection; Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Air and Energy Engineering Research Lab. 1989. (CONF-890422-: 
International conference on municipal waste combustion, Holly- 
wood, FL (USA), 11-14 Apr 1989; MICROLOG-89-03664). In 
Proceedings [of the] international conference on municipal waste 
combustion. Volumes 1 and 2. Available from PC Canadian Gov- 
ernment Publishing Centre, Supply and Services Canada, Ottawa, 
ON, CAN K1A 0S9; MF CANMET/TID, Energy, Mines and Re- 
‘ sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Municipal solid waste is a non-homogeneous composition of 
refuse characteristically varying in terms of moisture, particle size, 
BTU value, chemical content, and hazard potential. The reliance 
on landfills for disposal is a major national dilemma and waste of a 
recognized resource for energy use and recovery. By the year 
2000, the solid waste volumes could prove staggering. The alterna- 
tive solutions encompassing waste-to-energy systems and 
controlling pollution are, however, not without controversy. Multi- 
media transfer of pollutants and disposal of contaminated ash 
magnify the issue. With emphasis on source segregation and 
recycling, and a resurgence of economic incentives, solid waste re- 
sources are expected to evolve into saleable commercial fuels 
supplementing the energy requirements of various thermal conver- 
sion systems having applicability to municipal and industrial solid 
waste. 21 refs., 2 figs., 7 tabs. 


13984 (CPS-—40-11/14-1989E, pp. 7B13-7B42) The ten myths 
of municipal waste combustion or the fundamentals and poli- 
tics of garbage. Taylor, H.F. (Black and Veatch, Richmond, VA 
(USA)). Environment Canada, Ottawa, ON (Canada). Conservation 
and Protection; Environmental Protection Agency, Research Trian- 
gle Park, NC (USA). Air and Energy Engineering Research Lab. 
1989. (CONF-890422-: International conference on municipal 
waste combustion, Hollywood, FL (USA), 11-14 Apr 1989; 
MICROLOG-—89-03664). In Proceedings [of the] international con- 
ference on municipal waste combustion. Volumes 1 and 2. 
Available from PC Canadian Government Publishing Centre, Sup- 

and Services Canada, Ottawa, ON, CAN K1A 0S9; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

Municipal waste combustion is a technology that has been evolv- 
ing for several decades and is regarded by solid waste 
professionals and practitioners as an environmentally safe, cost- 
effective strategy in solid waste management and disposal. 
However, it is a technology that is currently struggling to overcome 
bad public perception. This perception is based on a belief that 
facilities utilizing municipal waste combustion, such as waste-to- 
energy facilities, present an unacceptable risk to human health and 
should not be part of the solution to solid waste management. 
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These negative perceptions are not based on fact or sound logic, 
but are the result of a campaign opposed to municipal waste com- 
bustion with social political agendas. A background description of 
the political atmosphere involving the voting public, government of- 
ficials, volunteer environmental activists, and the media is used to 
introduce a presentation on the logic and facts associated with the 
ten most common myths of municipal waste combustion. 12 refs., 
2 figs., 8 tabs. 


13985 (CPS—40-11/14-1989E, pp. 7B1-7B12) Current issues 
and problems in integrated solid waste management. Tilly, J 
(ICF, Inc., Fairfax, VA (USA)); Arnold, F.; Pyne, D. Environment 
Canada, Ottawa, ON (Canada). Conservation and Protection; Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Air and Energy Engineering Research Lab. 1989. (CONF-890422-: 
International conference on municipal waste combustion, Holly- 
wood, FL (USA), 11-14 Apr 1989; MICROLOG—89-03664). In 
Proceedings [of the] international conference on municipal waste 
combustion. Volumes 1 and 2. Available from PC Canadian Gov- 
ernment Publishing Centre, Supply and Services Canada, Ottawa, 
ON, CAN K1A 0S9; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Integrated solid waste management is the ability to reduce the 
amount of waste to be landfilled by implementing and integrating 
several options, such as waste reduction, recycling, composting, 
and energy recovery. The issues and problems discussed in this 
paper include the kinds of problems that trigger a desire for inte- 
grated waste management, such as a landfill capacity crisis; and 
ways to help decision makers design and implement integrated 
waste management pians. 7 refs. 


13986 (CPS—40-11/14-1989E, pp. 8B21-8B46) Siting a re- 
source recovery facility: Community decision-making, risk 
education, and multi-faceted compensation. Binder, J.J. 
(Alternative Resources, Inc., Concord, MA (USA)); Minott, D.H. En- 
vironment Canada, Ottawa, ON (Canada). Conservation and 
Protection; Environmental Protection Agency, Research Triangle 
Park, NC (USA). Air and Energy Engineering Research Lab. 1989. 
(CONF-890422-: International conference on municipal waste 
combustion, Hollywood, FL (USA), 11-14 Apr 1989; MICROLOG— 
89-03664). In Proceedings [of the] international conference on 
municipal waste combustion. Volumes 1 and 2. Available from PC 
Canadian Government Publishing Centre, Supply and Services 
Canada, Ottawa, ON, CAN K1A 0S9; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

Siting a resource recovery facility has become an emotionally 
charged issue in host communities where such a facility is pro- 
posed. As a consequence, numerous projects have been delayed 
or rejected. In an effort to determine the cause or causes for such 
hesitation or rejection, and to identify means to improve siting and 
community acceptance, the Northeast Regional Biomass Program 
administered by the Coalition of Northeast Governors Policy Re- 
search Center undertook preparation of 2 studies. One was on the 
environmental and health risks of resource recovery as compared 
to landfilling, and the other was on host community compensation 
practices. Based on this work and other studies, this paper com- 
pares risks of resource recovery and landfill, primarily those related 
to air pollution. With respect to resource recovery, host compensa- 
tion practices that have been utilized are reviewed. These include 
community participation and empowerment, public service pay- 
ments, insurance and trust funds, and property value guarantees. 
21 refs., 6 figs., 6 tabs. 


13987 (CPS—40-11/14-1989E, pp. 9A17-9A38) Refuse rail 
haul: The misisng link to resource recovery in Montgomery 
County. Feindier, K.S. (Beaumont Environmental Inc., Wheatley 
Heights, NY (USA)). Environment Canada, Ottawa, ON (Canada). 
Conservation and Protection; Environmental Protection Agency, 
Research Triangle Park, NC (USA). Air and Energy Engineering 
Research Lab. 1989. (CONF-890422-: International conference on 
municipal waste combustion, Hollywood, FL (USA), 11-14 Apr 
1989; MICROLOG-89-03664). In Proceedings [of the] international 
conference on municipal waste combustion. Volumes 1 and 2. 
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Available from PC Canadian Government Publishing Centre, Sup- 
ply and Services Canada, Ottawa, ON, CAN KiA 0S9; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

A novel type of intermodal container train concept has been 
developed for use in hauling refuse from a transfer station to a re- 
motely located processing plant for electrical power generation. 
Residue needs to be back-hauled for disposal in a landfill at a third 
location. In the search for environmentally acceptable technology, 
operational European rail haul systems were evaluatsd. During a 
conceptual design study, it was determined that the optimum com- 
bination would result from integration of European container 
technology with American rail car technology. Pertinent technical 
parameters are compared and reference is made to present project 
procurement activities. 8 refs., 4 figs., 4 tabs. 


13988 (CPS—40-11/14-1989E, pp. 9A1-9A16) Material recov- 
ery with incineration, Monmouth County, New Jersey. Murdoch, 
J.D. (HDR Engineering Inc., White Plains, NY (USA)). Environment 
Canada, Ottawa, ON (Canada). Conservation and Protection; Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Air and Energy Engineering Research Lab. 1989. (CONF-890422-: 
International conference on municipal waste combustion, Holly- 
wood, FL (USA), 11-14 Apr 1989; MICROLOG-89-03664). In 
Proceedings [of the] international conference on municipal waste 
combustion. Volumes 1 and 2. Available from PC Canadian Gov- 
ernment Publishing Centre, Supply and Services Canada, Ottawa, 
ON, CAN K1A 0S9; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

In a New Jersey county, landfill space will be exhausted by 1994 
and the local government is planning for long-term disposal of solid 
waste. An integrated program has been developed which includes 
recycling through source separation, household hazardous waste 
disposal, landfilling, and resource recovery. Based on public com- 
ment and a comprehensive technology assessment, material 
recovery with incineration technology was selected for the resource 
recovery portion of their solid waste disposal plan. The material re- 
covery process involves trommelling, magnetic separation, and 
hand picking of targeted recyclable items. The waste material 
which is not recovered will be conveyed to the incinerator compo- 
nent of the resource recovery facility. The county has issued a 
request for qualifications for the facility and anticipates issuing a 
request for proposals in May 1989. Construction startup is currently 
projected for early 1991 with commercial operations beginning in 
early 1994. 4 figs., 4 tabs. 


13989 (CPS-40-11/14-1989E, pp. 9B1-9B20) Planning for 
resource recovery facilities under new state and federal regu- 
lations. Rogoff, M.J. (HDR Engineering, Inc., White Plains, NY 
(USA)); Stewart, S.L.; Trotter, J.J. Environment Canada, Ottawa, 
ON (Canada). Conservation and Protection; Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Air and Energy 
Engineering Research Lab. 1989. (CONF-890422-: International 
conference on municipal waste combustion, Hollywood, FL (USA), 
11-14 Apr 1989; MICROLOG-89-03664). In Proceedings [of the] 
international conference on municipal waste combustion. Volumes 
1 and 2. Available from PC Canadian Government Publishing 
Centre, Supply and Services Canada, Ottawa, ON, CAN K1A 0S9; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

A resource recovery facility is perhaps the single most complex 
public benefit project ever attempted by a local government. What 
is somewhat unique about resource recovery projects, aside from 
their complexity, is the tortuous paths they must often take from 
project inception through construction. An extremely important as- 
pect of assuring success for such complex projects is the certainty 
of the rules and regulations governing the permitting of these pro- 
jects. Decisions made at the federal and state level impact the 
planning and decision making process of resource recovery projects 
at the local level. This paper first discusses the general planning 
process for resource recovery projects, then examines how chang- 
ing federal and state regulations in the areas of air emissions and 
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ash residue management significantly affect the economics and 
structure of the planning process. 9 refs., 5 figs., 5 tabs. 


13990 (HAZ-CE-02856, pp. 77-91) Effects of hazardous 
wastes on recycling programs. Clayre, |.F. (Canadian Manage- 
ment, Edmonton, AB (Canada)); Hugo, J.F. Haztech Canada, 
Edmonton, AB (Canada). 1989. (CONF-8910339-: Haztech 
Canada Edmonton ‘89: environmental controV/hazardous waste 
management conference, Edmonton (Canada), 18-19 Oct 1989; 
CE-02856). In Haztech Canada Edmonton ‘89: Environmental con- 
troVhazardous waste management conference proceedings. 
Available from Haztech Canada, 4936-87th St., no. 26, Edmonton, 
AB, CAN T6E 5W3. Prices: $50.00 CAN. 

This paper reviews the development and growth of waste recy- 
cling activity in North America and with special reference to its 
progress in the city of Edmonton (Alberta, Canada). Effects on 
methods of collection, processing, disposal of rejected material are 
examined. The quality of recycled products as a result of haz- 
ardous wastes that may be included in the domestic and municipal 
solid waste stream is discussed. The main elements of the process 
of recycling, i.e. classification, education, recognitition, separation, 
treatment, monitoring and disposal are described in detail. Possible 
developments in the legislation regarding recycling are contem- 
plated. 8 refs. 


13991 (JMF—8907) Survey on the handling and reuse of 
waste plastics. Japan Machinery Federation, Tokyo (Japan); Plas- 
tic Waste Management Inst., Tokyo (Japan). Mar 1989. 99p. (in 
Japanese). Order Number DE90741943. Available from NTIS (US 
Sales Only), PC AO5/MF A01. 

For the proper handling of the future plastic wastes, actuality 
study and future prospect on the generation of the household plas- 
tice waste was conducted. Concerning the plastic containers and 
the films which are dominant in the daily waste, thee following 
studies were conducted. (1) Actual demend and trend (2) Present 
and future trends of waste treatment and disposal (3) Measures to 
be taken hereafter for the waste plastics problems. As the social 
life gets advanced, it is inevitable that the more consumption of pa- 
per and plastics container tends to raise the calorie of the wastes. 
Among the present technologies, burning is a most sanitary waste 
disposal to attain the maximum weight reduction. Especially be- 
cause the plastics have equal calorie with petroleum, the recovery 
of energy or power is expected. 27 figs., 28 tabs. 


13992 (MOEI-EC—2-87) Demonstration projects for energy 
conservation. Ministry of Energy and Infrastructure, Jerusalem (is- 
rael). Energy Conservation Div. May 1987. 44p. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The report comprises 22 2-page leaflets which briefly describe 
energy saving projects which qualified for support from the Ministry 
of Energy and Infrastructure. The project titles are: Solar roof for 
swimming pool in Ramat Gan, Solar roof for dehydration of spices 
in Maon region, Solar installation for heating water for laundry at 
Kibbutz "Gvat"’, Energy management at Kibbutz Beerot Itzhak, 
"ASD” central solar powered 200 T.R. air conditioning system, 
Generation of electricity from waste heat of distillation process, 
Waste heat recovery for vegetable drying at Deco plant, Hydroelec- 
tric small power plant at Kibbutz Hagoshrim, Solar hot water 
system at Kibbutz Hagoshrim, Solar hot water system at Kibbutz 
Alumot, Combined swimming pool heating system in Ramat Gan, 
Computerized energy management system at Kaplan Hospital, 
Steam generation from agricultural waste at Miluot Enterprises, 
Steam boiler conversion to coal at Shemen Haifa, Use of solar en- 
ergy for domestic heating in Jerusalem, Air deflectors for trucks, 
Improving insulation of an existing house at Kibbutz Kalya, 
Wireless computerized energy management system at Ashdod mu- 
nicipality, Solar hot water system at Katzenstein Adler plant, Steam 
generating solar system at Kibbutz Nir Eliahu, Coal fired steam 
production at Argaman Industries in Yavne, Wind energy utilization 
for electricity production on the Golan Heights, Photovoltaic sys- 
tems to produce electricity for homes in Mitzpe KIlil. (RP) 22 figs. 


13993 (MOEI-RD-11-88) Development of a process for ob- 
taining energy and agricultural products from a mixture of 
municipal waste and sewage sludge. interim no. 2. 
Shelef, G.; Kimchie, S.; Amriyah, S.; Michal, A.; Geller, Z.; Glazer, 
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A.; Rozolio, A.; Plattner, S. Technion-israel Inst. of Tech., Haifa (Is- 
rael). Environmental and Water Resources Research Center; 
Technion Research and Development Foundation Ltd., Haifa (is- 
rael); Ministry of Energy and Infrastructure, Jerusalem (israel). Mar 
1988. 18p. (In Hebrew). (TIIT-013-093-1). Available from COST] 
P.O.B 20125, TEL-AVIV 61201. 

Treatments are described for producing combustible biogas and 
fertilizers from a mixture of municipal solid waste and municipai 
sewage sludge. Variations of the process involve fermentation and 
percolation reactions and aerobic and anaerobic digestion pro- 
cesses. Tabulated analyses of the products of the various stages 
of the processes are presented. (MR) 3 figs., 15 tabs. 


13994 (PB-89-235980/XAB) Management strategies for 
landscape waste: Collection, composting, marketing. Final re- 
port. Mielke, G.; Bonini, A.; Havenar, D.; McCann, M.; Warren, T. 
Illinois Dept. of Energy and Natural Resources, Springfield, IL 
(USA). Office of Solid Waste and Renewable Resources. Jul 1989. 
76p. (ILENR-89/09). Available from NTIS, PC AO5/MF A01. 

The publication presents practical options for the collection, com- 
posting, and re-use of landscape waste materials (grass clippings, 
leaves, brush and other vegetative matters). It is intended for use 
by local government officials, the solid-waste industry, and others 
that are involved in developing composting facilities or agricultural 
application programs to divert landscape waste from landfill 
disposal. The report discusses legislative and environmental re- 
quirements for collection strategies, compost technologies, land 
application practices, compost marketing, and project economics. 


13995 (PB-89-236269/XAB) Stochastic design of waste- 
water storage for land application. Final report. Al-Omari, K.A.; 
Buchberger, S.G.; Maidment, D.R. Texas Univ., Austin, TX (USA). 
Center for Research in Water Resources. Apr 1989. 150p. Avail- 
able from NTIS, PC A07/MF A01. 

This report presents an application of a probabilistic design 
method, based on the theory of Markov diffusion processes, to es- 
timate the reliability of a waste-water storage pond subject to 
random inflows and outflows. Reliability is defined as the steady- 
state probability that waste water will not encroach on a designated 
freeboard zone. The design method involves sizing a waste water 
storage facility to meet a prescribed reliability criterion. Sizing in- 
cludes computing the pond surface area, embankment height, and 
storage capacity. The application involves a case study of the Han- 
cock Farm near Lubbock, Texas, where slow-rate irrigation has 
been used since 1982 to treat municipal waste water. Relevant 
data collected are monthly waste-water inflow, seepage, precipita- 
tion, evaporation and hydraulic loading rates for the period April 
1982 to December 1987. 


13996 (PB-90-104662/XAB) Health assessment for Spiegel- 
berg and Rasmussen Dump National Priorities List (NPL) 
sites, Green Oak Township, Livingston County, Michigan, 
Region 5. CERCLIS No. MID980794481 (Spiegelberg) and CER- 
CLIS No. MID095402210 (Rasmussen). Final report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 7 Feb 
1989. 25p. Available from NTIS, PC A03/MF A01. 

The Spiegelberg Site and the Rasmussen Dump Site are two 
separate National Priorities List Sites which share a common prop- 
erty line. The sites are located in Green Oak Township, Livingston 
County, in southeastern Michigan, approximately 40 miles west of 
Detroit. A number of Hazardous Substance List (HSL) contami- 
nants were found in on-site groundwater and surface and 
subsurface soils, with the highest levels in areas in which wastes 
were dumped directly onto the ground or those areas in which con- 
tainerized wastes leaked. Site contaminants include methylene 
chloride, polychlorinated biphenyls (PCBs), toluene, xylene, ar- 
senic, chromium, and lead. Ingestion and/or dermal contact with 
groundwater, soil, and contaminated food-chain entities and the in- 
halation of contaminant vapors or fugitive dusts are the primary 
pathways of human exposure. 


13997 (PB-90-112541/XAB) Cleaning of flue gases from 
waste combustors. Brna, T.G. Environmental Protection Agency, 
Research Triangle Park, NC (USA). Air and Energy Engineering 
Research Lab. Aug 1989. 29p. (EPA-600/D-89/132). Available 
from NTIS, PC A03/MF A01. 


The paper addresses flue gas cleaning processes currently used 
commercially in waste-combustion facilities. It also discusses the 
operating concepts of dry, semi-dry, and wet processes, and their 
effectiveness in controlling various pollutants. Air pollutants from 
the combustion of hazardous and municipal wastes which may 
require control include acid gases, organic compounds, heavy met- 
als, and particulate matter. Dry, semi-dry, and wet processes are 
available to control these classes of gaseous pollutants. The pro- 
cess that represents the optimum solution depends on many 
factors, including type of waste/fuel, targeted pollutants and the de- 
sired level of control for each, location of combustion unit, and 
residue disposal restrictions. The combustion of hazardous and 
municipal waste can effectively destroy targeted substances and 
reduce waste volume, thus extending the useful life of existing 
landfills. In addition, combustion may serve the beneficial conver- 
sion of waste to energy, such as for heating, cooling, or electrical 
energy applications. These benefits, however, are accompanied by 
the emission of air pollutants that require post-combustion controls 
in order to meet regulatory requirements. 


13998 (PB-90-118621/XAB) Health assessment for Operat- 
ing Industries | ted, Monterey Park, Los Angelos 
County, California, Region 9. CERCLIS No. CAD080012024. 
Preliminary report. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA (USA). 10 Apr 1989. 9p. Available from 
NTIS, PC AO2/MF A01. 

The Operating Industries Incorporated site is a former landfill in 
Monterey Park, east of Los Angeles, California. The landfill began 
operation in 1948 as a municipal landfill. In the mid-1950s, it was 
permitted to accept household refuse, decomposable wastes, some 
scrap metal, certain liquid wastes, and was expanded to 218 
acres. In 1983, Operating Industries Incorporated no longer ac- 
cepted hazardous wastes and stopped accepting solid wastes in 
1984. Samples collected from the monitoring wells on-site indicated 
the leachate contained vinyl chloride (VC) and trichloroethylene, 
among other contaminants. Analytical results of surface soil sam- 
ples indicated elevated concentrations of lead in the upper few feet 
of soil. The generation of methane and VC within the landfill is also 
of concern. The site is considered to be of public health concern 
because of the potential for fire and/or explosion from the accumu- 
lation of methane gas in area residences. Also of potential public 
health concern is the risk to human health caused by the likelihood 
of exposure to hazardous substances through inhalation exposures 
to other landfill gases. 


13999 (PB—90-118985/XAB) Health assessment for 19th Av- 
enue Landfili National Priorities List (NPL) Site, Phoenix, 
Maricopa County, Arizona, Region 9. CERCLIS No. 
AZD980496780. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 10 Apr 1989. 11p. Avail- 
able from NTIS, PC A03/MF A01. 

The 19th Avenue Landfill is an Nationa! Priorities List site located 
in Maricopa County, Phoenix, Arizona. The site was operated as a 
sanitary landfill between 1957 and 1979. Most of the waste dis- 
posed of at the landfill was from municipal sources; however, old 
gasoline storage tanks, radioactive waste, hospital waste, industrial 
waste, and old transformers were also landfilled. The site is con- 
sidered to be of potential public health concern because of the risk 
to human health caused by the possibility of exposure to haz- 
ardous substances via ingestion, dermal contact, or inhalation of 
contaminants in subsurface soil and refuse, soil-gas, and air. 


14000 (PB—90-119405/XAB) Health assessment for Ft. 
Lewis Landfill No. 5, Ft. Lewis, Washington, Region 10. CER- 
CLIS No. WA9214053465. Preliminary report. Agency for Toxic 
Substances and Disease Registry, Atlanta, GA (USA). 10 Apr 
1989. 7p. Available from NTIS, PC A02/MF A01. 

The Fort Lewis Landfill 5 Site is on the National Priorities List. 
Presently, the landfill accepts municipal waste from the post as 
well as construction debris. Preliminary sampling results consist of 
off-site information only. Iron and manganese have been identified 
in off-site ground water. The site is considered to be of potential 
public health concern because the contents of the landfill cannot 
accurately be determined due to inadequate records. Therefore, it 
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is possible that direct contact with on-site soil, inhalation of contam- 
inants entrained in air, and ingestion of contaminated ground water 
may pose a potential concern to on-site remediation workers. 


14001 (PB—-90-119413/XAB) Health assessment for 
Greenacres (Liberty Lake) Landfill, Spokane, Spokane County, 
Washington, Region 10. CERCLIS No. WAD980514608. Prelimi- 
nary report. Agency for Toxic Substances and Disease Registry, 
Atlanta, GA (USA). 9 Aug 1988. 7p. Available from NTIS, PC 
A02/MF A01. 

The Greenacres Landfill site is on the National Priorities List. 
The site is a 90-acre, rural-burning landfill that was closed in 1968. 
On-site contamination, determined by on-site ground water moni- 
toring wells, consists of trans-1,2-dichloroethylene (41 ppb), 
chloroform (0.2 ppb), trichloroethylene (2 ppb), benzene (0.6 
ppb), tetrachloroethyiene (9 ppb), toluene (0.7 ppb), 2,4- 
dichiorophenoxyacetic acid (3 ppb), 2,4,5-trichlorophenoxyacetic 
acid (0.6 ppb), chromium (37 ppb), manganese (210 ppb), zinc 
(2,380 ppb), lead (67 ppb), barium 175 ppb, magnesium (18 ppb), 
and mercury (4 ppb). The site is considered to be of potential pub- 
lic health concern because of the risk to human health caused by 
the possibility of exposure to hazardous substances via the move- 
ment of contaminated ground water into an aquifer used as a 
public water source. 


14002 (PB-90-119439/XAB) Health assessment for Hidden 
Valley Landfill (Thun Field), Puyallup, Washington, Region 10. 
CERCLIS No. WAD980511539. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 28 Jul 
1988. 8p. Available from NTIS, PC A02/MF A01. 

The Hidden Valley Landfill site is on the National Priorities List. 
Ground water on-site has been found to be contaminated with ben- 
zene (8 ppb), tetrachloroethylene (12 ppb), trichloroethylene (9 
ppb), methylene chloride (23 ppb), pentachlorophenol (14 ppb), 
carbon tetrachloride (4 ppb), manganese (10 ppb), and dibenzofu- 
rans (5 ppb). In addition, chromium (10,000 ppb) has been found 
in liquid waste on-site. A monitoring well located immediately off- 
site has found benzene (6 ppb), vinyl chloride (2 ppb), naphthalene 
(10 ppb), acenaphthene (8 ppb), and manganese (10 ppm) in the 
ground water. The site is considered to be of potential public 
health concern because of the risk to human health caused by the 
possibility of exposure to hazardous substances via ground water, 
and of secondary importance, inhalation of VOCs. 


3209 Education and Public Relations 
Refer also to citation(s) 13595 


14003 (IASR-TZ-992-H) Energy conservation - behavioral 
patterns, public stands and public knowledge on the subject. 
Tzemah, T. Israel Inst. of Applied Social Research, Jerusalem (Is- 
rael). Mar 1987. 53p. (in Hebrew). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

The subject of energy conservation was examined from three dif- 
ferent aspects: (1) behavioral patterns, (2) public stands and 
estimates as to the practicability and importance of energy conser- 
vation, and (3) information about conservation. A survey revealed 
that the popular areas for conservation were electricity for light and 
for heating. The greatest waste was in automobile gasoline con- 
sumption. The factors that influence conservation are financial 
status, the desire to teach the children to save, and personal up- 
bringing. The survey questions and the analysis of the results are 
included in the report. (EHN) 26 tabs. 


14004 (MOEI-EC-4-88) The public attitude to thermal insu- 
lation. Telephonic survey. Wiesel, R. (ed.). Ministry of Energy and 
infrastructure, Jerusalem (israel). Energy Conservation Div.; Israel 
Inst. of Applied Social Research, Jerusalem (Israel). Mar 1988. 25p. 
(In Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

An appendix comprises the questionnaire and a percentage 
breakdown of the replies. 

The telephonic survey was carried out in Israel between 28 
February - 6 March and covered an adult Jewish population in 510 
dwelling units. The aim of the research was to learn the public atti- 
tude to and knowledge of thermal insulation. Most respondents 
have some knowledge of thermal insulation for residences. Most 
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consider it expensive but would expect its cost to be saved in re- 
duced heating and cooling bills within 1-5 years. Most are aware of 
the possibility of obtaining financial assistance for installing thermal 
insulation but do not know how much can be obtained or from 
what source. A great majority would pay attention to thermal insu- 
lation if they were building a new house. (RP) 11 tabs. 


14005 (OME-89-04909, pp. 7) The consumer and energy 
efficiency and conservation. Huzar, J. Ontario Ministry of Energy, 
Toronto, ON (Canada). 1989. (CONF-8904301—: Ontario's energy 
choices conference, Toronto (Canada), 3-4 Apr 1989; MICROLOG— 
89-04909). In Ontario’s energy choices conference proceedings. 
Available from PC Ontario Ministry of Energy, Communications 
Services Group, 62 Wellesley St., West, Main Floor, Toronto, ON, 
CAN M7A 2B7; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

In preparation for this conference, the Consumer's Association of 
Canada (CAC) sent out a questionnaire on energy efficiency and 
conservation to the Ontario consumer network and also did a 
sample at a recent national conference. The results of the ques- 
tionnaire indicate that energy efficiency is a consideration in 
making a purchase of a car, house, or appliance; that individuals, 
government, industry, and energy producers all have a role to play 
in energy conservation; and that information should come from the 
government rather than the industry. The paper describes the En- 
erguide program to establish energy efficiency of appliances, its 
introduction and current operation, as well as CACs position on the 
program and its operation. Ontario’s Bill 82 also encourages 
energy efficiency but presents a problem of jurisdiction in the de- 
velopment of standards. The US experience is considered, along 
with reasons why the Canadian R&D is so much behind the United 
States standards. The CAC feels that the consumer could be per- 
suaded to want energy efficient appliances, even if they cost more, 
and that both the Energuide program and the Ontario program 
should be continued with strong government support. 
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14006 (N-90-10140, pp. 41-56) Laser propulsion to earth 
orbit. Has Its time come?. Kantrowitz, A. National Aeronautics 
and Space Administration, Hampton, VA (USA). Langley 
Research Center. Jul 1989. (NASA-CP-—3037;L—16590;NAS— 
1.55:3037;CONF-8902153—: 2. beamed space-power workshop, 
Hampton, VA (USA), 28 Feb - 2 mar 1989). In Second beamed 
space-power workshop. Available from NTIS, PC A19/MF A01. 

Recent developments in high energy lasers, adaptive optics, and 
atmospheric transmission bring laser propulsion much closer to re- 
alization. Proposed here is a reference vehicle for study which 
consists of payload and solid propellant (e.g. ice). A suitable laser 
pulse is proposed for using a Laser Supported Detonation wave to 
produce thrust efficiently. It seems likely that a minimum system 
(10 Mw CO2 laser and 10 m dia. mirror) could be constructed for 
about $150 M. This minimum system could launch payloads of 
about 13 kg to a 400 km orbit every 10 minutes. The annual launch 
capability would be about 683 tons times the duty factor. Laser 
propulsion would be an order of magnitude cheaper than chemical 
rockets if the duty factor was 20 percent (10,000 launches/yr). 
Launches beyond that would be even cheaper. The chief problem 
which needs to be addressed before these possibilities could be 
realized is the design of a propellant to turn laser energy into thrust 
efficiently and to withstand the launch environment. 
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Refer also to citation(s) 12379, 12560, 13019, 13810, 13821, 
13822, 13823, 13824, 14051, 14056, 14163 


14007 (CEA-CONF-9904) Numerical simulation of inert and 
reactive flows by the finite element method. Forestier, A. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Etudes Mecaniques et Thermiques); Bung, H.; Aita, S.; 





Levy, J.F.; Montmayeur, N.; Tabbal, A. CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Etudes 
Mecaniques et Thermiques. 1989. 12p. (CONF-8905105-4: 3. in- 
ternational conference on numerical combustion, Antibes (France), 
23-26 May 1989). Order Number DE90738094. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

This paper relates different numerical and modeling aspects nec- 
essary to develop Computational Fluid Dynamics Codes, including 
combustion. Industrial needs give a real advantage to the Finite 
Element Method, by its potentialities and versatility. The paper dis- 
cusses two F.E. approaches developed to realize such codes. 
Choices for these approaches are discussed, mainly for what con- 
cern the basic numerical scheme. Typical applications with these 
approaches are also indicated. 


14008 (ESC-50) Environmental and economic impacts of 
large-scale introduction ofelectric vehicles in the Netherlands. 
Bakema, G.F. Stichting Energieonderzoek Centrum Nederland, 
Petten (Netherlands). Energie Studie Centrum; Nederlandse 
Maatschappij voor Energie en Milieu BV (NOVEM), Sittard (Nether- 
lands). Oct 1989. 94p. (in Dutch). Order Number DE90737969. 
Available from NTIS (US Sales Only), PC AOS/MF A01. 

On behalf of the Committee of the European Community an 
economicevaluation of the use of electric vehicles for several Euro- 
peancountries, called COST 302, has been carried out in 1985. 
TheNetherlands did not participate in this study. The environmental 
andeconomic impacts of the large scale introduction of electric ve- 
hicles,according to the COST 302 methodology, are presented for 
theNetherlands. For three types of vehicles (passenger cars, light 
vansand vans) the emission reduction due to replacement by elec- 
tric carshas been calculated. The environmental benefits, in terms 
of money, arealso quantified. The results are comparable with the 
results for theother European countries, described in COST 302. In 
the second placethe financial advantages or disadvantages for 
seven types of availableelectric vehicles, from a macro-economic 
as well as from amicro-economic point of view, are calculated. It 
appears that smalielectric passenger cars could be cheaper than 
their counterparts withinternal combustion engines. Finally the envi- 
ronmental impact of someintroduction scenarios for passenger cars 
and vans in Amsterdam,Rotterdam and Utrecht are calculated. A 
maximum emission reduction ofabout 25% can be achieved in the 
inner-cities. 


14009 (IE-MOEI-—84/0109) The desirability and the implica- 
tions of authorizing the use of diesel engines for light-duty 
vehicles in Israel. Hertz, Y. Ministry of Energy and Infrastructure, 
Jerusalem (israel). Energy Conservation Div. May 1984. 24p. (in 
Hebrew). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Israel does not authorize the use of diesel engines for light-duty 
vehicles. According to the interministerial committee on vehicles, 
cancelling this phohibition would raise the price of diesel fuel and 
thus increase the costs in the entire transportation system. In addi- 
tion, the committee believes that the extended use of the engines 
presents a public health hazard. The author claims that it is not 
necessary to raise the price of diesel fuels as this would be com- 
pensated by the higher cost of diesel engines. Dieselization would 
normalize the fuel market in Israel, ease export problems, diminish 
the use of gasoline, and reduce overall gas consumption. The re- 
port also claims that in terms of public health, diesel engines have 
been found to be less hazardous than gasoline engines. The au- 
thor recommends that the Ministry of Energy authorize the use of 
diesel engines without raising the price of diesel fuels. (LB) 6 tabs., 
16 refs. 


14010 


(MOEI-RD—1-89) Reducing the fuel consumption of 
an SI engine with hydrogen-enriched gasoline. Final report. 
Sher, E. Ministry of Energy and Infrastructure, Jerusalem (israel). 
Research and Development Div.; Ministry of Energy and Infrastruc- 
ture, Jerusalem (israel). Belfer Foundation for Energy Research; 
Ben-Gurion Univ. of the Negev, Beersheba (Israel). Dept. of Me- 


chanical Engineering. Jan 1989. 216p. (in Hebrew and English). 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew. Appendix A, in English, comprises: Sher, E. & 
Haconen, Y. "Measurements and predictions of the performance 
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and emission of a Si engine fueled with hydrogen-enriched gaso- 
line’. Appendix B, in Hebrew, comprises: "Detailed design of the 
hydrogen generator’. 

The effect of the amount of hydrogen addition on the fuel con- 
sumption and emission of a spark ignition engine has been 
studied. A significant reduction in brake specific fuel consumption 
of the order of 10-25% was achieved with hydrogen-enriched gaso- 
line for hydrogen to fuel mass ratio of 2-6%. An on-board, on-line 
hydrogen generator has been designed and constructed. The hy- 
drogen was produced from the gasoline itself by using a two-stage 
process: a steam reforming and a shifting stage. A detailed model 
to simulate an SI engine fueled with hydrogen-enriched gasoline 
has been developed and used to predict the optimal amount of hy- 
drogen supplement as well as the corresponding MBT, optimal 
throttle position and emission levels of CO and NO,. (author) 38 
figs., 8 tabs., 50 refs. 


14011 (MOEI-RD-45-88) Thermal protective coatings for 
gas turbines. Semi-annual report. Schwartzstein, E.; Goldman, 
Y.; Timnat, Y. Technion-israel Inst. of Tech., Haifa (israel). Dept. of 
Aeronautical Engineering; Ministry of Energy and Infrastructure, 
Jerusalem (israel). Research and Development Div.; Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Belfer Foundation for 
Energy Research. Oct 1988. 1ip. (in Hebrew). (TIIT—160-518). 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

The report describes the activities by a Technion research team, 
from 1/5/88 to 31/10/88, on a project to develop a thermal protec- 
tive coating for gas turbines. During this period a scaled-down 
turbine model was altered to better simulate the blade, and the 
measuring system was improved. The coating tests proved the fea- 
sibility of the process. Two new methods were developed for the 
process based on the CVD processes, and a testing oven was or- 
dered. (LB) 2 figs. 


14012 (MOEI-RD-49-88) Reduction of fuel consumption in 
petrol engines by addition of interim Sher, E. 
Ben-Gurion Univ. of the Negev, Beersheba (Israel). Dept. of Me- 
chanical Engineering; Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Research and Development Div.; Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Belfer Foundation for 
Energy Research. Sep 1988. 18p. (in Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

An on-board, on-line hydrogen generator has been designed and 
constructed. It was shown that a smaii amount of hydrogen supple- 
ment to the gasoline (about 6%) could decrease the specific fuel 
consumption of a SI engine by up to 20%. The hydrogen is pro- 
duced from the gasoline itself by using a two-stage process: a 
steam reforming and a shifting stage. (author) 5 figs. 


14013 (ORNL/Sub-86-SB020/1) Chemical effect of fuel 
composition changes on emissions from a Di Diesel engine: 
Final report. Litzinger, T.A. (Pennsylvania State Univ., University 
Park, PA (USA). Dept. of Mechanical Engineering). Oak Ridge Na- 
tional Lab., TN (USA); Pennsylvania State Univ., University Park, 
PA (USA). Dept. of Mechanical Engineering. [1989]. 7ip. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract ACO05-840R21400. Order Number DE90004466. Available 
from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

The use of alternative fuels in Diesel engines has revealed short- 
comings in the understanding of the effects of fuel properties and 
the combustion process on the formation of emissions. A significant 
amount of research in engines and simpler combustion devices 
has been performed that identifies fuel properties which correlate 
with certain emission trends. Both the chemical composition of the 
fuel and its physical properties have been found to affect combus- 
tion and emissions. Unfortunately, previous studies often produced 
conflicting results due to simultaneous variation of fuel properties 
or due to lack of proper control of the combustion process. Thus, 
research is needed which isolates specific fuel properties and 
varies them independently while carefully controlling the combus- 
tion process to eliminate it as a variable. 24 refs., 1 fig., 60 tabs. 


14014 (SAEJ-8901, pp. 27-31) High power, wide torque 
range, efficient engine with a new variable-vaive-timing and 
-lift mechanism (Part 2). Engine performance and car pertor- 
mance. Ajiki, Yoshio (Honda Motor Co., Ltd., Tokyo (Japan)); 
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Nagahiro, Ken’ichi; Kishi, Noriyuki; Inoue, Kazuo. Society of Auto- 
motive Engineers of Japan, Tokyo (Japan). 29 May 1989. (in 
Japanese). (CONF-8905238-: Society of Automotive Engineers of 
Japan meeting, Tokyo (Japan), 29 May 1989). In Preliminary 
collection 891 of lectures/papers in symposium by Society of Auto- 
motive Engineers of Japan. Order Number DE90710499. Available 
from NTIS (US Sales Only), PC A16/MF A01. 

An experimental 1200cc DOHC engine, using a newly developed 
variable valve system, was reported in performance. Then, the 
comparison, made between a 2000cc vehicle mounted with that 
engine and conventional 2000cc vehicle, was also done in result. A 
variable valve timing and lift mechanism, which changes over, by 
the computer control, the cam profile which is possible in high 
speed rotation, excellent in durability and independent between 
both low and high speed uses, was developed. As an experimental 
result of adopting that mechanism to a four-valve 1200cc DOHC 
engine,it achieved 700rpm in stabilized idling number of rotations 
and 90.5kW/8250rpm in maximum power. Also wide torque charac- 
teristics, having an effective 7200rpm torque band, were obtained. 
A comparison being made in performance between a 2000cc ac- 
tual use vehicle mounted with that engine and conventional 2000cc 
vehicle, the former was demonstrated to be equal or superior to 
the latter in fuel consumption, power, noise and all other perfor- 
mance points. 5 refs., 7 figs., 3 tabs. 


14015 (SAEJ-8901, pp. 39-42) Combustion noise control 
by two-point ignition with timing difterence. Iriya, Yuichi (Nissan 
Motor Co., Ltd., Tokyo (Japan)); Yamanashi, Fuminori; Aoki, Hi- 
robumi; Saito, Takeshi. Society of Exploration Geophysicists of 
Japan, Tokyo (Japan). 29 May 1989. (in Japanese). (CONF- 
8905237-: 80. Society of Exploration Geophysicists of Japan 
(SEGJ) conference, Tokyo (Japan), 10 May 1989). In Proceedings 
of the 80th SEGJ conference. Order Number DE90710404. Avail- 
able from NTIS (US Sales Only), PC A16/MF A01. 

The lowering in one of uncomfortable noises in the passenger 
car room was studied. That noise is judged to be caused by com- 
ponent, 100 to 500Hz, in the pressure wave form inside cylinder, 
due to the engine combustion. Then by the improvement in com- 
bustion through testing the engine operation, its control was 
planned. The test engine was a four-cycle, four-cylinder and two- 
point ignition gasoline engine, 1.8! in cubic capacity, to investigate 
the correlation between the pressure level inside cylinder (CPL) 
and combustion process. As a result, the CPL was known to be 
closely correlated with the maximum pressure, heightening ratio in 
pressure, changing ratio in it and pattern of heat generation ratio, 
during the combustion. The problematic lowering in CPL was 
known to be effectively corrected by the change in heat generation 
pattern, as a which method it was demonstrated to be effective to 
give a difference in ignition time to the two-point ignition. 9 figs. 


14016 (SAEJ-8901, pp. 75-78) Effect of two spark-plug ig- 
nition on direct injection methanol engine combustion. Takada, 
Yutaka (Nissan Diesel Motor Co., Ltd., Saitama, Japan). Society of 
Exploration Geophysicists of Japan, Tokyo (Japan). 29 May 1989. 
(In Japanese). (CONF-8905237-: 80. Society of Exploration Geo- 
physicists of Japan (SEGJ) conference, Tokyo (Japan), 10 May 
1989). In Proceedings of the 80th SEGJ conference. Order Num- 
ber DE90710404. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

A two-spark plug ignition type direct injection methanol engine, 
of which each cylinder has two plugs, as prototypical made, was 
explained in combustion characteristic. In case that methanol is 
used as diesel engine use fuel, the spark assistance method, to 
use the ignition plugs as auxiliary measures of ignition, because 
methanol is low in cetane number, is frequently used. However 
even with that method, the combustion tends to be unstable at the 
low load condition. Therefore to solve that problem, a new serially 
six-cylinder four-cycle engine, after a one-cylinder engine having 
been tested, was prototypically made. As a result of studying its 
combustion characteristics, the combustion under a low load condi- 
tion was stabilized, with the spray approaching the ignition plug. 
Also even under a low load and, simultaneously, severe ignition 
condition, its combustion was able to be diminished in fluctuation. 
Its combustion was stable in fluctuation against a wide operational 
range. Its fuel consumption under high/medium load condition was 
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known to be smaller, but about 10% larger under low load condi- 
tion than the diesel engine on basis. 2 refs., 9 figs., 1 tab. 


14017 (SAEJ-8901, pp. 83-86) Performance and exhaust 
emission characteristics of spark assisted methanol diesel en- 
gine. lizuka, Hisanari (Isuzu Motors Ltd., Tokyo, Japan); Nakajima, 
Masuo. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). 29 May 1989. (In Japanese). (CONF-8905237-: 80. Soci- 
ety of Exploration Geophysicists of Japan (SEGJ) conference, 
Tokyo (Japan), 10 May 1989). In Proceedings of the 80th SEGJ 
conference. Order Number DE90710404. Available from NTIS (US 
Sales Only), PC A16/MF A01. 

The case that a spark plug is used as an ignition source of 
methanol diesel engine, as investigated, was reported in result. If 
methanol is utilized for the diesel engine, the combustion is hardly 
stabilized because fuel is narrow in combustion range, which has 
different combustion methods studied and reported. That investiga- 
tion was made through an experimentation utilizing a transistor type 
single spark diesel engine. As a conclusion, the experimentation 
gave the results of knowledge that the fuel injection, if concentrated 
upstream in the swirl against the spark plug, is good, that the com- 
pression ratio, if through 15.0 to 17.0, is good, that the optimized 
swirl ratio, if approximately 2.6, is good, that methanol, if equal to 
light oil in thermal efficiency, is almost also equal in NOx, that there 
is no significant difference in performance due to the time and that, 
if, in order to activate the catalyst immediately after the start-up 
and at the time of idling, the exhaust temperature is heightened by 
throttling the suction and exhaust air, the fuel consumption ratio is 
widely aggravated at the time of idling. 4 refs., 15 figs., 1 tab. 


14018 (SAEJ-8901, pp. 7-10) Advances of gasoline engine 
and measuring techniques. linuma, Kazuo (Hosei Univ., Tokyo 
(Japan)). Society of Automotive Engineers of Japan, Tokyo 
(Japan). 29 May 1989. (in Japanese). (CONF-8905238—: Society 
of Automotive Engineers of Japan meeting, Tokyo (Japan), 29 May 
1989). In Preliminary collection 891 of lectures/papers in sympo- 
sium by Society of Automotive Engineers of Japan. Order Number 
DE90710449. Available from NTIS (US Sales Only), PC A16/MF 
A01. 

A subcommittee was established to investigate the present sta- 
tus of high level measurement technology of various information, to 
support the heightening in performance of gasoline engine, and a 
discussion made therein was reported in summary. For the mea- 
surement needs in high performance gasoline engine, the 
measurement objects being divided into structural system and op- 
erational fluid system, they were discussed in measurement/ 
analysis method. The discussion comprised, on an item-by-item 
basis, among others, the internal pressure of cylinder, suction/ 
exhaust air pressure pick-up, treatment/analysis of pressure 
information, etc. for the pressure, liquid mass flow meter, piston ro- 
tation type flow meter, etc. for the fuel flow quantity, temperature 
measurement of inside-cylinder gas by the optical fiber and piston 
system by the contact point method, etc., for the temperature, 
measurement of instant air/fuel ratio by the luminous intensity of 
radicals, gas sampling technology in the JARI, etc. for the air/fuel 
ratio and gas composition, strain measurement/analysis by the in- 
frared stress meter and optical displacement meter, etc. for the 
displacement and strain, and laser Doppler meter, hot-wire flow 
meter, measurement of gas in mass flow quantity, etc. for the gas 
flow and flow velocity. 6 figs. 


14019 (SAEJ-8901, pp. 11-14) High power wide torque 
range, efficient engine with a newly developed variable geom- 
etry turbocharger. Kubota, Osamu (Honda Motor Co., Ltd., Tokyo 
(Japan)); Kishi, Noriyuki; Inoue, Kazuo. Society of Automotive En- 
gineers of Japan, Tokyo (Japan). 29 May 1989. (In Japanese). 
(CONF-8905238-: Society of Automotive Engineers of Japan 
meeting, Tokyo (Japan), 29 May 1989). In Preliminary collection 
891 of lectures/papers in symposium by Society of Automotive En- 
gineers of Japan. Order Number DE90710449. Available from 
NTIS (US Sales Only), PC A16/MF A01. 

A new type variable geometry turbocharger (VG Turbo), as de- 
veloped, was explained in structure and performance as mounted 
on the engine. The engine fitted with turbocharger, though widely 
used for the automobile, is defective with turbo-lag and narrowness 
in effective torque range. To improve it, various VG Turbos have 





been developed. As one of them, a multi-vaned VG Turbo (MVTC) 
was tested. In order to solve various difficult problems confronted 
at its research stage, a VG Turbo, equipped with four sets of both 
fixed and movable vanes in the turbine scroll, was developed and 
named "Wing Turbo”. As a result of mounting that turbocharger 
onto a 1200cc engine, it was improved in number of rotations of 
engine's boost pressure intercept, by about 16% and 30% as com- 
pared with the MVTC and conventional turbocharger, respectively. 
It was also known that it was too wide in effective use range to ne- 
cessitate the waste gate system. (5 refs., 11 figs., 2 tabs.) 


14020 (SAEJ-8901, pp. 15-18) High power, wide torque 
range, efficient engine with a newly developed variable geom- 
etry turbocharger (Part 2). Engine performance and car 
performance with both new technologies. Variable try 
turbocharger and variable valving system. Kishi, Noriyuki 
(Honda Motor Co., Ltd., Tokyo (Japan)); Kubota, Osamu; Inoue, 
Kazuo. Society of Automotive Engineers of Japan, Tokyo (Japan). 
29 May 1989. (in Japanese). (CONF-8905238-: Society of Auto- 
motive Engineers of Japan meeting, Tokyo (Japan), 29 May 1989). 
In Preliminary collection 891 of lectures/papers in symposium by 
Society of Automotive Engineers of Japan. Order Number 
DE90710449. Available from NTIS (US Sales Only), PC A16/MF 
A01. 

By fitting a Wing Turbo to the test engine provided with a vari- 
able vaive lift timing system (VVS), a test was made. Its result and 
actual vehicle performance, resultant from mounting that engine on 
board of a 2000cc class actual use vehicle, were explained in sum- 
mary. In order for the natural air suction (NA) engine to be amplified 
in effective torque band and heightened in specific output power, a 
VVS to control, by a computer, four vanes in opening angle had re- 
cently been developed. A 1200cc engine provided with VVS, which 
was equipped with a previously developed Wing Turbo, was evalu- 
ated in performance. As a result, it generated, at 8500rpm, 125kW 
in maximum output power and 7000rpm in effective torque band. 
Through a comparison test between a 2000cc class actual use ve- 
hicle mounted with it and identical vehicle equipped with a 2000cc 
NA engine, the former generally demonstrated a good result. With 
it, the passenger car was know to be able to be considerably low- 
ered in engine displacement. 2 refs., 8 figs., 3 tabs. 


14021 (SAEJ-8901, pp. 19-22) Honda formula one turbo- 
charged V-6 1.5L engine. Aoki, Akio (Honda Motor Co., Ltd., 
Tokyo (Japan)); Otobe, Yutaka; Goto, Osamu; Miyano, Hideyo; 
Kawamoto, Michio; Ogawa, Toru. Society of Automotive Engineers 
of Japan, Tokyo (Japan). 29 May 1989. (In Japanese). (CONF- 
8905238—: Society of Automotive Engineers of Japan meeting, 
Tokyo (Japan), 29 May 1989). In Preliminary collection 891 of lec- 
tures/papers in symposium by Society of Automotive Engineers of 
Japan. Order Number DE90710449. Available from NTIS (US 
Sales Only), PC A16/MF A01. 

An RA168E engine, as developed, was explained in principal 
particulars, and output power and fuel consumption characteristics. 
Honda Motor has supplied, since 1983, twin-turbo-charged V-6 
1500cc engines to the Formula-1 team. Those engines, though 
identical in basic type, have been annually improved in accordance 
with the revision in racing regulation. Particularly in 1988, the regu- 
lation called for 2.5bar and less than 150] in supercharging 
pressure and fuel tank capacity, respectively. ee to it, 
the RA168E engine, which is, in principal particulars, 80° V6 in 
type, 79mm in cylinder bore, 1494cc in total displacement, etc., 
was developed. Upon the optimization in various conditions under 
2.5bar in supercharging pressure, 504kW was generated in maxi- 
mum output power. Under the operational condition to minimize the 
fuel consumption, the minimum net fuel consumption ratio and out- 
put engine power were 272g/kWh and 456kW, respectively. The 
heightening in both supercharging pressure and suction air temper- 
ature, and other appropriate measures were effective on the 
improvement in net fuel consumption ratio. The increasing in 
toluene content in fuel was also effective on the prevention against 
knocking and improvement in fuel consumption. 3 refs., 5 figs., 3 
tabs. 


14022 (SAEJ-8901, pp. 23-26) High power, wide torque 
range, efficient engine with a new variable-value-timing and 


33 ADVANCED PROPULSION SYSTEMS 
3301 Internal Combustion Engines 


-lift mechanism (Part 1). Development of variable vaiving sys- 
tem. Nagahiro, Ken’ichi (Honda Motor Co., Ltd., bape (Japan)); 
Ajiki, Yoshio; Kishi, Noriyuki; Inoue, Kazuo. of Automotive 
Engineers of Japan, Tokyo (Japan). 29 May 1989. (in Japanese). 
(CONF-8905238-: Society of Automotive Engineers of Japan 
meeting, Tokyo (Japan), 29 May 1989). In Preliminary collection 
891 of lectures/papers in symposium by Society of Automotive En- 
gineers of Japan. Order Number DE90710449. Available from 
NTIS (US Sales Only), PC A16/MF A01. 

A new mechanism, as developed to further heighten the variable 
valving system in efficiency, was reported in structure, basic opera- 
tion and test result. Many researches are made on timing the vaive 
and making the vaive lift variable for the engine. That variable valv- 
ing system is designed for the four-valve engine, and composed of 
cam change-over mechanism and hydraulic control system contain- 
ing a hydraulic circuit. The hydraulic control system is composed of 
electronic control unit to determine the time to change over the cam 
and give the signal thereof, and hydraulic control valve to operate 
by that signal. The change-over from high speed to low speed is 
made by the electronic control and prevents shock from occurring 
due to the discontinuity in torque thereby. As a test result, the high 
speed rotation up to 9500rpm was possible without anomaly in be- 
havior and with sufficiency in durability. However the lightening in 
weight of variable valve parts was necessary. 1 ref., 7 figs., 2 tabs. 


14023 (SAEJ-8901, pp. 31-34) Development of the MAOSER 
model engine. Murayama, Taichi (Nissan Motor Co., Ltd., Tokyo 
(Japan)); Eto, Takamitsu; Yamamoto, Hisayuki; Yageta, Kazunori. 
Society of Automotive Engineers of Japan, Tokyo (Japan). 29 May 
1989. (In Japanese). (CONF-8905238—-: Society of Automotive 
Engineers of Japan meeting, Tokyo (Japan), 29 May 1989). In Pre- 
liminary collection 891 of lectures/papers in symposium by Society 
of Automotive Engineers of Japan. Order Number DE90710449. 
Available from NTIS (US Sales Only), PC A16/MF A01. 

A newly developed MAOSERT model engine was explained in 
summary. A rally racing car was published to increase motor 
sports fans in number. At the opportunity of minor change in it, an 
MAOSERT equipped, based on the engine fitted with turbocharger, 
with a supercharger and turbocharger, was developed. The dis- 
placement was made 930cc, by taking into consideration the 
supercharged engine which 1.7 in displacement conversion coeffi- 
cient. As a result of studying the supercharging system, a 
combined supercharging, which is low speed use supercharger 
plus high speed use turbocharger, was selected with adopting the 
Roots type to the supercharger. In order to lower the suction air 
temperature and heighten the filling efficiency, an inter-cooler was 
mounted onto the engine. Then, the high output power of 81kW, 
which value is at the worldwide top level, was achieved, with the 
considerable heightening in torque and response in the low/ 
medium speed range. 8 figs., 3 tabs. 


14024 (SAEJ-8901, pp. 35-38) Effect of mixture formation 
on idling jormance for gasoline engine. Nogi, Toshiharu (Hi- 
tachi Ltd., Tokyo (Japan)); Oyama, Yoshishige; Yamauchi, Teruo. 
Society of Automotive Engineers of Japan, Tokyo (Japan). 29 May 
1989. (In Japanese). (CONF-8905238—-: Society of Automotive 
Engineers of Japan meeting, Tokyo (Japan), 29 May 1989). In Pre- 
liminary collection 891 of lectures/papers in symposium by Society 
of Automotive Engineers of Japan. Order Number DE90710449. 
Available from NTIS (US Sales Only), PC A16/MF A01. 

The mixture formation at the time of idling operation under a light 
load condition was studied in effects on fluctuation in number of ro- 
tations and exhaust HC quantity. The mixture formation, of which 
several study documents are issued, had however not been com- 
pletely elucidated yet. By using a four-cycle four-cylinder gasoline 
engine, 1800cc in total displacement, an experiment was made. 
That experiment comprised the measurement of CO, CO2 and HC 
contents in engine exhaust and obtainment by calculation of air/ 
fuel ratio. As a result, under a heavy load condition such as 
2000rpm in number of rotations and 98kPa in suction air pressure, 
the increasing in exhaust HC quantity with the fuel injection, when 
the air suction valve is open, is attributable to the remaining of 
liquid film, resulting from the biased fuel flow into the cylinder, fol- 
lowing the curved air flow in the air suction pipe. Under a light load 
condition, the increasing in exhaust HC quantity with fuel injection, 
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when the air suction vaive is open, is attributable to the frameout 
as left insufficient in mixing, resulting from the fuel flow into the 
cylinder, when the air flow during the second half of air suction 
stroke is low in velocity. 6 refs., 11 figs., 1 tab. 


14025 (SAEJ-8901, pp. 71-74) Study of variable scroll type 
of turbocharger (Part 4). Characteristics of mechanism of im- 
proved scroll. Tomita, Tsuneo (Nippon Inst. of Tech., Saitama 
(Japan)); Ogura, Masaru; Urnezaki, Eisaku. Society of Automotive 
Engineers of Japan, Tokyo (Japan). 29 May 1989. (in Japanese). 
(CONF-8905238-: Society of Automotive Engineers of Japan 
meeting, Tokyo (Japan), 29 May 1989). In Preliminary collection 
891 of lectures/papers in symposium by Society of Automotive En- 
gineers of Japan. Order Number DE90710449. Available from 
NTIS (US Sales Only), PC A16/MF A01. 

The previously developed variable scroll type turbocharger 
(VST), as improved, was explained in detail in mechanical charac- 
teristics and design elements. The vehicles, on board of which a 
turbocharger is mounted to materialize the small size and high 
output power engine, have recently increased in number. The tur- 
bocharger with a variable mechanism is taken notice of, to correct 
insufficient torque in the region, where the exhaust turbine is low in 
efficiency at the low speed of turbocharger. To solve the problem- 
atic points of previously developed VST, the turbine scroll part was 
divided into five scroll pieces, which were connected to form a vari- 
able link structure. Simultaneously the scroll was shaped, in 
section, a two-dimensional rectangle. As a result of numerically an- 
alyzing and mechanically studying the mechanical elements of that 
variable scroll, they were almost satisfactory. However, it is of a 
linear dislocation in variable control mechanism, in which it must 
be improved in order to increase the A/R ratio in variable ratio. 3 


refs., 11 figs. 


14026 (SAEJ-8901, pp. 59-62) Characteristics of exhaust 
particles in exhaust pipe of diesel engine. Furubayashi, Makoto 
(Yokohama National Univ. (Japan)); Ito, Masao. Society of Automo- 
tive Engineers of Japan, Tokyo (Japan). 29 May 1989. (In 
Japanese). (CONF-8905238—-: Society of Automotive Engineers of 
Japan meeting, Tokyo (Japan), 29 May 1989). In Preliminary 
collection 891 of lectures/papers in symposium by Society of Auto- 
motive Engineers of Japan. Order Number DE90710449. Available 
from NTIS (US Sales Only), PC A16/MF A01. 

The diesel engine being taken notice of in exhaust particulates in 
the non/low load condition region, particularly through expressing 
the particulate shape by the fractal dimension, the particulates 
were compared and studied in characteristics. The filter, though 
being developed as measures to reduce smoke/particulates from 
the diesel engine, is problematic, for its usability, in treatment of 
smoke/particulates in the non/low load condition region. The testing 
was to operate an engine at 1600rpm under the non-load condi- 
tion, sample soot and take photographs of it by an electronic 
microscope. As a result of investigating the photographs, the par- 
ticulates were heterogeneous as particles with an unknown mixture 
condition of soot. The introduction of fractal dimension to the 
dimensional analysis of particles facilitated the quantitative expres- 
sion of dimensional complexity and, also, indication of superficial 
coarseness. While the micro-explosion could be confirmed to occur 
during the heightening in temperature. 7 refs., 10 figs., 1 tab. 


14027 (SAEJ—8901, pp. 91-94) Toyote 14B type direct injec 
tlon diesel engine. Mochizuki, Masayuki (Toyota Motor Coprp., 
Aichi (Japan)); Watanabe, Noboru; Murakami, Nobuyoshi; Oshima, 
Koji. Society of Automotive Engineers of Japan, Tokyo (Japan). 29 
May 1989. (in Japanese). (CONF-8905238-: Society of Automotive 
Engineers of Japan meeting, Tokyo (Japan), 29 May 1989). In Pre- 
liminary collection 891 of lectures/papers in symposium by Society 
of Automotive Engineers of Japan. Order Number DE90710449. 
Available from NTIS (US Sales Only), PC A16/MF A01. 

A 3700cc high performance, low fuel consumption, high fidelity 
and direct injection diesel engine, to be on board of small truck, as 
developed, was explained in summary. The 3ton class small truck, 
as the highest in power-weight ratio, is strongly required in height- 
ening in output power mainly by long distance users. A Toyota 
reflex burn type combustion chamber, used to the 14B type en- 
gine, was designed with the concept that the wall surface in the 
cylinder was jagged with sufficient angles, so that spray, having 
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impinged against the wall surface, disperses to stimulate the fur- 
ther mixing in the combustion chamber. Also through eliminating, 
by adopting the high ring piston and gasket use metallic lamina- 
tion, useless volume in cylinder and doing other improvements, the 
present 14B type engine became 15% higher in maximum output 
power than the past 13B type engine and could attain to 27kg*m at 
1800rpm in maximum torque, because shifted onto the low speed 
side as easy to use. 2 refs., 16 figs., 1 tab. 


14028 (SAEJ-8901, pp. 63-66) Existing state and 

of diesel particulate traps. Igarashi, Tatsuki (Hino Motors Ltd., 
Tokyo (Japan)); Nagakura, Hideo; Shimoda, Masatoshi; Otani, Tet- 
suya. Society of Automotive Engineers of Japan, Tokyo (Japan). 29 
May 1989. (in Japanese). (CONF-8905238-—: Society of Automotive 
Engineers of Japan meeting, Tokyo (Japan), 29 May 1989). In Pre- 
liminary collection 891 of lectures/papers in symposium by Society 
of Automotive Engineers of Japan. Order Number DE90710449. 
Available from NTIS (US Sales Only), PC A16/MF A01. 

The diesel particulate trap (DPT) was explained in actual status 
and problems. The control of exhaust particulates from the diesel 
car is an important problem, for which purpose the DPT, though ef- 
fective, is not put to practical use, as problematic in regeneration 
and other different methods. Then to try the regeneration of DPT 
by exhaust gas heat, a test was made by a diesel engine used 
with a ceramic honeycomb filter and palladium catalyst. A DPT re- 
generation system, utilizing the electric heater, was aiso tested. As 
a result, the regeneration method, utilizing the exhaust heat, limited 
the engine in operational condition to make the regeneration possi- 
ble. That, using the catalyst for the regeneration, was small in 
particulate decreasing effect due to the sulfur content in fuel. While 
that, utilizing the electric heater, was known to be, because large 
in electric power consumed by the heater and insufficient in dura- 
bility, small in particulate collecting region to make the regeneration 
possible. 2 refs., 8 figs., 2 tabs. 


14029 (SAEJ—8901, pp. 87-90) Development of carpet-roll 
combustion system in slant wall jet impinging type of D-1 
diese! engine. Kitamura, Tetsuro (Mazda Motor Corp., Hiroshima 
(Japan)); Matsuoka, Shin. Wind Energy Group Ltd., Southall (UK). 
29 May 1989. (in Japanese). (CONF-8905238-: Society of Auto- 
motive Engineers of Japan meeting, Tokyo (Japan), 29 May 1989). 
In Preliminary collection 891 of lectures/papers in symposium by 
Society of Automotive Engineers of Japan. Order Number 
DE90710449. Available from NTIS (US Sales Only), PC A16/MF 
A01. 

A carpet-roll combustion system in the slant wall jet impinging 
type, as developed, was introduced in contents. The direct injection 
(Dl) engine is used, because of highness in fuel consumption per- 
formance, to the majority of small trucks. However, it, as inferior in 
exhaust and noise to the indirect injection engine, has room to be 
improved. Particularly the combustion chamber, together with the 
injection device, is important in shape, for which all the manufac- 
turers differently study and make the engineering. A characteristic 
combustion chamber of carpet-roll system in the slant wall jet im- 
pinging type was developed by Mazda. That chamber, by making 
the fuel jet impinging three-dimensionally smooth against the slant 
wall, in order to solve the DI in defects, aims at accomplishing the 
furtherance in combustion and decreasing in soot. As a result, it 
could lower, even at a low fuel consumption, smoke, NOx and 
noise, by which the original carpet-roll theory is judged to be con- 
firmed in appropriateness and practical effectiveness. 5 refs., 10 
figs., 1 tab. 


14030 (SAEJ-8901, pp. 199-202) Study of the fuel injector 
controlling the droplet flight direction. (Part 2). Effect of fuel 
atomization on a startability. Nagano, Susumu (Toyota, Central 
Research and Development Laboratories, Inc., Aichi (Japan)); 
Kawazoe, Hiromitsu; Osawa, Katsuyuki. Society of Automotive En- 
gineers of Japan, Tokyo (Japan). 29 May 1989. (In Japanese). 
(CONF-8905238-: Society of Automotive Engineers of Japan 
meeting, Tokyo (Japan), 29 May 1989). In Preliminary collection 
891 of lectures/papers in symposium by Society of Automotive En- 
gineers of Japan. Order Number DE90710449. Available from 
NTIS (US Sales Only), PC A16/MF A01. 

An engine being equipped with a newly developed spray pattern 
control injector (SPCI) and past single point throttle body injector 





(TBI), both the injectors were comparatively investigated through 
an experimentation on the fuel quantity required for the starting-up 
The pre-mixed fuel engine is problematic in startability and remark- 
ably sc, particularly if operated with a TBI or methanol, for which 
solution the fuel atomization is judged to be an important element. 
A serially four-cylinder 1800cc engine was used for the experimen- 
tation. The particles being 50 to 60um in SMD (mean particle size), 
the newly developed SPIC is to further the injection atomization by 
air jet and control droplets in flight direction. The experimentation 
gave the results that, in order of methanol, M85 and gasoline, the 
startability is improved by the atomization and its tendency is re- 
markable particularly under low temperature, that, in the cold 
starting-up by methanol, the atomization even to less than 50um in 
SMD hardly contributes to the heightening in vaporization ratio in 
the compression TDC and that the heightening in suction air tem- 
perature is effective on the heightening in vaporization ratio of 
droplets, less than 50um in SMD, at the original stage. 4 refs., 8 
figs., 1 tab. 


14031 (SAEJ-8901, pp. 215-218) Effect of turbulent flow on 
spark-ignition engine combustion (ist report). Hamamoto, 
Yoshisuke (Okayama Univ. (Japan)); Tomita, Eiji; Sato, Tomonori; 
Kataoka, Yoshihiro. Society of Automotive Engineers of Japan, 
Tokyo (Japan). 29 May 1989. (in Japanese). (CONF-8905238-: 
Society of Automotive Engineers of Japan meeting, Tokyo (Japan), 
29 May 1989). In Preliminary collection 891 of lectures/papers in 
symposium by Society of Automotive Engineers of Japan. Order 
Number DE90710449. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

An experiment, changing a spark-ignition engine in gas flowing 
condition, was made. A single-cylinder four-cycle water-cooling en- 
gine was used for the experiment. By changing the suction valve of 
engine in fitted position, the experiment covered three cases being 
with two kinds of and without swirl. The number of rotations being 
1000 through 2500rpm, the volumetric efficiency being constantly 
0.5 and at throttle valve’s wholly opened condition and the other 
conditions being varied, the combustion and its cycle-by-cycle ba- 
sis variance were investigated. The experiment gave the results 
that, notwithstanding the change in number of rotations and swirl, 
the maximum combustion ratio, initial combustion period and main 
combustion period can be almost uniformiy arranged by the turbu- 
lent intensity, that, at 9 to 15 in air/fuel ratio and under condition in 
the vicinity of optimized ignition time, the intensity of swirl hardly 
influences the fluctuant condition in indicated mean effective pres- 
sure (Py) and however does it under condition of the excessive 
highness or lowness in air/fuel ratio and delay in ignition time and 
that the D,,; at each of all the cycles is more correlated with the 
main combustion period than the initial combustion period. 5 refs., 
13 figs. 


14032 (SAEJ-8901, pp. 203-206) Development of a new 
equipment for fuel delivery measurement with high accuracy. 
Takamura, Akio (Ono Sokki Co., Ltd., Tokyo (Japan)); Omori, 
Yukimitsu; Fukushima, Susumu; Nohira, Hidetaka; Takahashi, 
Takeshi; Tsuzuki, Nobuyuki. Society of Automotive Engineers of 
Japan, Tokyo (Japan). 29 May 1989. (CONF-8905238-—: Society of 
Automotive Engineers of Japan meeting, Tokyo (Japan), 29 May 
1989). In Preliminary collection 891 of lectures/papers in sympo- 
sium by Society of Automotive Engineers of Japan. Order Number 
DE90710449. Available from NTIS (US Sales Only), PC A16/MF 
A01. 

An equipment for the fuel delivery measurement of diesel en- 
gine, as developed, was reported in summary. The injection 
quantity of fuel injection pump is the most basic datum to deter- 
mine the engine characteristics. Its measurement is generally to 
collect fuel injected, at plural times, from the nozzle in a graduated 
measuring cylinder, and measure/estimate it, which measurement 
method however gives various problems. Then upon study, the pis- 
ton and differential transformer were replaced with bellows and 
non-contact electrostatic capacity type sensor, respectively. The 
test gave the results that, by the newly developed equipment, the 
consecutive measurement at each of the injections is possible with 
+ and - 0.3mm® in accuracy up to 4000rpm at the highest number 
of rotations, that, by changing the nozzle in back pressure, the in- 
jection pump can be tested in characteristics, that, by the 
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multi-cylinder simultaneous and consecutive measurement, the dif- 
ference in injection characteristics among the cylinders can be 
investigated and that, by simultaneously measuring the instanta- 
neous number of rotations and injection quantity, the pump can be 
investigated in transient characteristics. 1 refs., 10 figs., 1 tab. 


14033 (SAEJ-8901, pp. 211-214) Turbulence characteristics 
of diesel and entrainment air flow. Hashimoto, Toru 
(Gunma Univ. (Japan)); Obokata, Tomio; Waku, Tadashi; Taka- 
hashi, Hideo. Society of Automotive Engineers of Japan, Tokyo 
(Japan). 29 May 1989. (in Japanese). (CONF-8905238—: Society 
of Automotive Engineers of Japan meeting, Tokyo (Japan), 29 May 
1989). In Preliminary collection 891 of lectures/papers in sympo- 
sium by Society of Automotive Engineers of Japan. Order Number 
DE90710449. Available from NTIS (US Sales Only), PC A16/MF 
A01. 

By adopting a laser Doppler analyzer (LDA) to diesel spray from 
a hole nozzle and measuring change in current velocity, the turbu- 
lence characteristics were investigated. For the diesel engine, it is 
an urgent problem to fulfill, without losing its highness in efficiency, 
the severe environmental standards for the exhaust contents. A 
Bosch A type fuel injection pump, 8mm in plunger diameter, with 
an injection valve which is a one-hole nozzle, 0.31mm in inner di- 
ameter, set at 9.8MPa in valve opening pressure, was used in the 
experimentation plant. By measuring both spray from nozzle and 
ambient air in flow velocity by an LDA, the spatial and time change 
was obtained in turbulence characteristics of both of them, with its 
further comparison with that of steady spray. As a result, it was 
known that diesel spray and ambient air are considerably different 
in turbulence characteristics from steady spray and that ambient air 
is pushed back and entrained by diesel spray with a considerable 
quantity of entrainment. 5 refs., 1 fig. 


14034 (SAEJ-8901, pp. 207-210) Spray size — of de- 
teriorated diesel fuel injection nozzles by means of Fraunhofer 
diffraction method. Goto, Yuichi (Traffic Safety and Nuisance Re- 
search Inst., Tokyo (Japan)); Abe, Tsugio. Society of Automotive 
Engineers of Japan, Tokyo (Japan). 29 May 1989. (in Japanese). 
(CONF-8905238-: Society of Automotive Engineers of Japan 
meeting, Tokyo (Japan), 29 May 1989). In Preliminary collection 
891 of lectures/papers in symposium by Society of Automotive En- 
gineers of Japan. Order Number DE90710449. Available from 
NTIS (US Sales Only), PC A16/MF A01. 

By means of Fraunhofer diffraction method, an experiment was 
made on the influence of nozzle deterioration on the spray particu- 
late size distribution analysis. Because the fuel injection unit of 
diesel engine must be highly accurate and is, moreover, used un- 
der a very severe condition, it is important, in order to establish the 
technology of decreasing particulate matter in exhaust quantity, to 
understand the influence of deterioration on it. There are different 
measurement methods of particulate size distribution, among which 
the optical measurement methods were judged to be effective. The 
Fraunhofer diffraction method, one of those methods, was used. 
For the experiment, a six-cylinder use injection pump, of which a 
one-cylinder portion only was fitted with an injection pump for the 
injection into atmosphere, was used. A four-hole deterioration noz- 
zle was used as an injection nozzle. The experiment gave the 
results that, with the progress in deterioration, the mean particle 
size enlarges and the spraying aggravates, that, with the progress 
in deterioration under the equal injection pressure, the spray partic- 
ulate size distribution tends to widen in dispersion and that the 
Fraunhofer diffraction method is effective with the confirmed practi- 
cality. 6 ref., 12 figs., 2 tabs. 


14035 Extending the overhaul interval for gas turbine en- 
gines through the use of alternative coatings on first stage 
blades. Cocking, J.L. (Johns Hopkins Univ., Laurel, MD (USA)); 
Johnston, G.R.; Richards, P.G.; Margeridis, J. pp. 1346 of Interna- 
tional Symposium on Air Breathing Engines, 9th, Athens, Greece, 
Sept. 3-8, 1989, Proceedings. Volumes 1 & 2. Billig, F.S. American 
Institute of Aeronautics and Astronautics, Washington, DC (US) 
(1989). (CONF-890940-: 9. international symposium on air breath- 
ing engines (ISABE-9), Athens (Greece), 4-9 Sep 1989). 

The paper describes trials of alternative protective coatings 
which have been conducted on the first stage blades in a number 
of operational gas turbine engines. The engines were used in a 
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long-range maritime patrol aircraft, a fighter aircraft whose operat- 
ing profile includes low-level surface terrain following, and a 
helicopter whose operating profile includes hovering over the 
ocean. The performance of a range of coatings after about 1000 h 
of engine operation is described and compared. 14 refs. 


14036 Heat-driven acoustic cooling engine having no mov- 
ing parts. Wheatley, J.C.; Swift, G.W.; Hofler, T.J. To Dept. of 
Energy, Washington, DC. USA Patent 4,858,441. 22 Aug 1989. 
Filed date 21 Jan 1988. USA Patent Application 7-147,126. Int. Cl. 
F25B 9/00;FO3G 7/00. 12p. Available from Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

The authors present a heat-driven acoustic cooling engine hav- 
ing no moving parts which receives heat from a heat source. The 
acoustic cooling engine comprises an elongated resonant pressure 
vessel having first and second ends. A compressible fluid having a 
substantial thermal expansion coefficient and capable of supporting 
an acoustic standing wave is contained in the resonant pressure 
vessel. The heat source supplies heat to the first end of the vessel. 
A first heat exchanger in the vessel is spaced-apart from the first 
end and receives heat from the first end. A first thermodynamic el- 
ement is adjacent to the first heat exchanger and converts some of 
the heat transmitted by the first heat exchanger into acoustic 
power. A second thermodynamic element has a first end located 
spaced-apart from the first thermodynamic element and a second 
end farther away from the first thermodynamic element that is its 
first end. 
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14037 ic characteristics concerned In the design of a 
free-piston Stirling engine/magnetic coupling/compressor sys- 
tem. Chen, G. (Sunpower, inc., Athens, OH (US)). pp. 2950 of 
Proceedings of the 24th intersociety energy conversion engineering 
conference. Volume 5. IEEE Service Center, Piscataway, NJ 
(1989). (CONF-890815—: 24. intersociety energy conversion engi- 
neering conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899110. 

In a free-piston Stirling engine-driven heat pump, the engine 
power must be controlled to follow the compressor load. An axial 
magnetic coupling connecting the engine power piston and 
compressor piston acts like a nonlinear spring. The dynamic char- 
acteristics associated with the system design for this type of heat 
pump are considered in this paper. System concepts are described 
in terms of the engine power-load matching, system tuning, and 
identifying the load on the magnetic coupling. 


14038 Electromechanical means of implementing self-acting 
gas bearings within free piston Stirling cycle machinery. Brun- 
son, G. (Center for Electromechanics, The Univ. of Texas at Austin 
(US)). pp. 2950 of Proceedings of the 24th intersociety energy con- 
version engineering conference. Volume 5. IEEE Service Center, 
Piscataway, NJ (1989). (CONF-890815—: 24. intersociety energy 
conversion engineering conference, Arlington, VA (USA), 6-11 Aug 
1989). 

Technical Paper 899047. 

Much interest was generated several years ago regarding self- 
acting gas bearings for the reciprocating components of free piston 
Stirling cycle machinery. Such bearings were termed “spin” 
bearings due to the fact that clearance seals on the piston and dis- 
placer of many free-piston machines already resembled journal 
bearings, and needed only to be “spin” to create an aerodynamic 
lift. Implementation of these bearings proved to be difficult. There 
were characteristics about conventional FPSE’s linear alternators 
which inhibited spinning. Effective and reliable means for inducing 
rotation of the components had to be developed. This paper de- 
scribed two devices which successfully implemented gas bearings 
within Stirling cycle cryocoolers. The developments of a brushless 
DC motor and an induction motor are described, and data is shown 
from hardware testing. Also, the chief hindrances to implementation 
of the spin bearings are addressed, along with the advantages and 
disadvantages of each motor in dealing with these hindrances. 
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14039 Testing of the STM4-120 kinematic Stirling engine for 
solar thermal electric systems. Linker, K. (Sandia National Labs., 
Albuquerque, NM (USA)); Adkins, D.R.; Rawlinson, K.S. pp. 2950 
of Proceedings of the 24th intersociety energy conversion engi- 
neering conference. Volume 5. IEEE Service Center, Piscataway, 
NJ (1989). DOE Contract AC04-76DP00789. (CONF-890815—: 24. 
intersociety energy conversion engineering conference, Arlington, 
VA (USA), 6-11 Aug 1989). 

Technical Paper 899048. 

The Department of Energy's (DOE) Solar Thermal Program has 
identified the Stirling cycle heat engine as the conversion device 
for dish-electric systems with the most potential for meeting the 
program's goals for efficiency, reliability, and installed cost. In an 
effort to advance the technology toward commercialization, Sandia 
National Laboratories has recently acquired a Stirling Thermal 
Motors, Inc. (STM) kinematic Stirling engine, STM4-120, for evalu- 
ation. The engine is being bench tested at Sandia’s Engine Test 
Facility (ETF) and will be combined later with a solar receiver for 
on-sun evaluation. This paper presents the bench-test approach 
including: test system layout, instrumentation, controls, testing pa- 
rameters, and preliminary performance results for the STM4-120. 


14040 Experiments with a Malone engine. Swift, G.W. (Los 
Alamos National Lab., NM (USA)). pp. 2950 of Proceedings of the 
24th intersociety energy conversion engineering conference. 
Volume 5. IEEE Service Center, Piscataway, NJ (1989). (CONF- 
890815—: 24. intersociety energy conversion engineering 
conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899054. 

The authors built a complete four-cylinder experimental Malone 
(Stirling-cycle) engine; it uses liquid propylene (C3H¢) as its work- 
ing substance. This paper reports extensive measurements made 
with the propylene engine, and comparison of those measurements 
to a theoretical model. The predictions of the model are in good 
agreement with the engine’s observed performance. 


14041 Simple theory of a Malone engine. Swift, G.W. (Los 
Alamos National Lab., NM (USA)). pp. 2950 of Proceedings of the 
24th intersociety energy conversion engineering conference. 
Volume 5. IEEE Service Center, Piscataway, NJ (1989). (CONF- 
890815—: 24. intersociety energy conversion engineering 
conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899055. 

Liquids actually have a large thermal-expansion coefficient, com- 
parable to that of the ideal gas, over a large temperature range, 
0.7 Ton < T < Tom, where Ton is the critical temperature. Thus, 
liquids are acceptable as heat-engine working substances. Addi- 
tionally, the heat capacity per unit volume of liquids is orders of 
magnitude larger than that of gases. This leads to a great, qualita- 
tive difference between heat exchangers for liquids and those for 
gases: Liquid heat exchangers can be extremely compact and 
require very little pumping power. A third important point about liq- 
uids is that the temperature change accompanying adiabatic 
pressure change is very small, so that a Carnot cycle using a liquid 
cannot span a usefully large temperature difference. Hence, practi- 
cal liquid engines must use a regenerative or recuperative cycle, 
like the Stirling cycle. Such engines are called Malone engines, in 
honor of Johyn Malone’s liquid engines of the 1920s. The theoreti- 
cal model the authors present here for the Malone engine is 
realistic enough for comparison to experiment, yet still simple 
enough for intuitive grasp of the engine’s features. 


14042 Heat transfer with oscillating pressure and oscillating 
flow. Kornhauser, A.A. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg, VA (USA). Dept. of Mechanical Engineering); Smith, 
J.L. Jr. pp. 2950 of Proceedings of the 24th intersociety energy 
conversion engineering conference. Volume 5. IEEE Service Cen- 
ter, Piscataway, NJ (1989). (CONF-890815-: 24. intersociety 
energy conversion engineering conference, Arlington, VA (USA), 6- 
11 Aug 1989). 

Technical Paper 899204. 

Heat exchangers in Stirling engines and many other reciprocat- 
ing machines operate under conditions of both oscillating pressure 
and oscillating flow. Experiments and analyses have shown that 
heat transfer under these conditions can be out of phase with bulk 
gas-wall temperature difference. Steady pressure, steady flow heat 





transfer correlations are therefore inadequate. It is proposed that 
oscillating pressure/oscillating flow heat transfer be described using 
a complex Nusselt number modei in which heat flux consists of 
one part proportional to temperature difference plus a second part 
proportional to rate of change of temperature difference. Experi- 
ments were done on an apparatus consisting of a piston-cylinder 
space connected to an annular dead-end heat exchanger space. 
Instantaneous heat flux and center gas temperature were mea- 
sured at six locations along the heat exchanger. The results were 
used to test the model, with complex Nusselt number correlated 
against oscillating flow Peclet number. 


14043 = Stirling machines and atmospheric emissions. Ross, 
B.A. (Battelle Pacific Northwest Lab., Richland, WA (USA)). pp. 
2950 of Proceedings of the 24th intersociety energy conversion en- 
gineering conference. Volume 5. IEEE Service Center, Piscataway, 
NJ (1989). (CONF-890815—: 24. intersociety energy conversion en- 
gineering conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899549. 

The author discusses how the impact that widespread implemen- 
tation of Stirling machines can have on reduction of atmospheric 
emissions has the potential to be quite significant. For engines, the 
course of heat is separate from the thermodynamic cycle, so exter- 
nal combustion, if used, tends to create lower emissions. However, 
external combustion is not a panacea, so the route to low emis- 
sions may be through the use of solar energy and thermal energy 
storage for vehicles. Large coal-fired Stirling engines for power 
generation have been studied, but are expected to have emissions 
similar to Rankine-cycle systems. The conversion of solar energy 
to electricity through Stirling engine/parabolic dish systems, which 
does not create any atmospheric emissions, is currently the most 
efficient solar energy conversion method, and is being studied. 
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14044 (CONF-8910107-8) Sealing Lialloy/FeS, cells tor a 
bipolar battery. Kaun, T.D.; Gillie, K.R.; Duoba, M.J.; Smaga, J.A. 
Argonne National Lab., IL (USA). [1989]. 12p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract W-31109- 
ENG-38. From Electrochemical Society fall meeting; Hollywood, FL 
(USA); 15-20 Oct 1989. Order Number DE90004887. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Progress in cell design and materials development has led to the 
initial tests of sealed Li-alloy/metal sulfide cells for a bipolar battery 
configuration. Earlier efforts attempted to contain the molten elec- 
trolyte by a compressed peripheral gasket. Our innovative design 
approach is to build the cell around a hermetic peripheral seal. This 
seal consists of meial components bonded to an insulating ceramic 
ring (e.g., MgO). Prototypic seals maintained secure bonds and 
showed little apparent reactivity in compatibility tests conducted for 
more than 1000 h at 450°C in melts with high lithium or sulfur ac- 
tivity. Single sealed FeS bipolar cells were operated for 1000 h and 
100 cycles. Efforts are now being concentrated on the Li-alloy/FeS. 
bipolar cell with molybdenum positive electrode current collector. 
Seal compositions that have a good matching of thermal expansion 
coefficient with molybdenum were developed. Over a dozen seals 
consisting of steel/ceramic/molybdenum have been fabricated 
based on a 3-cm-dia, bipolar cell design. The bipolar battery is ex- 
pected to double specific power and increase specific energy by 
30% over the monopolar battery configuration for >500 W/kg and 
200 Whig in an electric-vehicle application. 4 refs., 3 figs., 3 tabs. 


14045 


(IEIE-8901, pp. 47-50) Latest trend for practical use 
of linear motorcar. Introduction. World trend for practical use. 
Shoda, Eisuke (The Univ. of Tokyo, Faculty of Engineering, Tokyo, 
(Japan)). Tokyo Univ. (Japan). Faculty of Engineering. 25 Aug 
1989. (In Japanese). In 1989 Joint convention record of institutes 


of electrical and information engineers, Japan (Part 1). Order 
Number DE90741791. Available from NTIS (US Sales Only), PC 
AO8/MF A01. 

Linear motorcars are classified into wheel supported type, semi- 
levitation type, and magnetic levitation type. The magnetic 
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levitation type is divided into electromagnetic attraction control sys- 
tem and induction repulsion system. In Japan, both magnetic 
levitation system and wheel system have been developed whose 
speed range targets are different. Running tests are being carried 
on for the JR’s superconductive levitated railway using a manned 
test car and a prototype for practical use with the target of devel- 
oping an ultra high speed levitated system having the maximum 
speed of over 500km. 100, 200 and 300 km/h concepts are pro- 
posed for the HSST. Linear metro is of the wheel type system, and 
employs the same type of track as that used for the conventional 
railway. 3 projects have been under way in West Germany, and 
STARIM project with 150km maximum speed has been carried on 
in France. In the U.K., a system was developed as a 600m shuttle 
system connecting the Birmingham Airport and the national railway 
station. Outlines of the UTDC system of Canada and projects for 
practical use in other countries are also given. 2 refs., 1 tab. 


(IEIE-8901, pp. 55-58) Latest trend for practical use 

of linear motorcar. Present state and future aspect of HSST. 

ishi, Akira. Institute of Electrical and Information Engineers 

(Japan). 25 Aug 1989. (in Japanese). In 1989 Joint convention 

record of institutes of electrical and information engineers, Japan 

(Part 1). Order Number DE90741791. Available from NTIS (US 
Sales Only), PC AO8/MF A01. 

History, features, problems, and the present state of HSST are 
reported. Technological development of HSST was initiated in 1974 
by JAL. In 1985, H.S.S.T. Co. was established, and the operation 
concerning HSST was transferred to this organization. HSST-05, 
produced basing on the experience obtained with HSST-04 made 
in 1987, has a very stable performance and system reliability, and 
has been subjected to test running. Comparision of HSST with TR 
of West Germany is shown. The biggest problem in general appli- 
cation of HSST is its cost. With the coming of mass production and 
design rationalization of the vehicle, the cost may become close to 
that of the conventional car. HSST Co. has announced 3 concpets 
for the vehicle, model-100 for urban use, -200 model for suburban 
use, and -300 model for between-the-city operation. -200 model 
has been taking the most definite form, and -100 model is at its 
basic design stage, while -30 model still has some economical 
problems. 3 figs., 1 tab 


14047 (IEIE-8901, pp. 59-62) Latest trend for practical use 
of linear motorcar. Status quo and future aspect of transrapid 
maglev. Otsuka, Kunio (Techno Consultants Co., Ltd., Tokyo, 
(Japan)). Techno Consultants Co. Ltd., Tokyo (Japan). 25 Aug 
1989. (in Japanese). In 1989 Joint convention record of institutes 
of electrical and information engineers, Japan (Part 1). Order 
Number DE90741791. Available from NTIS (US Sales Only), PC 
AO8/MF A01. 

Present stage and future aspect of the Transrapid Maglev of 
West Germany is reported. TROS5 was opened to the general public 
in 1979. The large scale test course is called TVE with the length 
of 31.5km and has a loop at each end, enabling continuous test 
running. In Japnuary, 1988, TRO6 set a new world record of 
412.6km/h as a manned vehicle. In December, 1988, TRO7 was 
brought in, and functional test, levitation test and low speed run- 
ning test were completed. High speed test is scheduled to start in 
June, 1989. Steel can be used for the building of the guideway. It 
is aimed that Transrapid Maglev be used in other countries as well. 
It can be used in Japan for a wide range og transportation systems 
including communtation and trunk line transportation. 5 figs., 1 tab. 


14048 (IEIE-8901, pp. 63-66) Latest trend for practical use 
of linear motorcar. Present state and future aspect of linear 
subway. Mizuma, Tsuyoshi (Ministry of Transport, Tokyo, (Japan)). 
Ministry of Transportation, Tokyo (Japan). 25 Aug 1989. (In Japan- 
ese). In 1989 Joint convention record of institutes of electrical and 
information engineers, Japan (Part 1). Order Number 
DE90741791. Available from NTIS (US Sales Only), PC A08/MF 
AO}. 

Wheel supported linear motorcar system (hereafter called linear 
subway) has merits of both the steel wheel system and linear mo- 
tor system. Features, history of development, results of tests, and 
the trend for practical use, etc. of the linear motor subway are re- 
ported. A linear motor subway car can perform both propulsion and 
braking, and it car can be operated on a steep slope. It has such 
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merits as providing lower floor, lower noise, etc. because no gear 
device is used in the car. As a result, it provides less car-cross- 
section, effective use of underground, easy eveasion of 
underground buried subjects, improvement in convenience due to 
more flexible route design, and less construction cost. Outlines are 
given on the characteristcs of propulsion and attraction against run- 
ning speed, relation between speed and linear motor efficiency, 
effect of the gap between the linear motor’s primary side and reac- 
tion plate on power consumption, and the future of linear subway 
and items to be improved. 9 figs., 2 tabs. 


14049 (NEDOJ-P-8823) Surveys concerning the effect to 
introduce electric vehicles. On the possibility of new technol 
egy and introducing measures. New Energy Development 
Organization, Tokyo (Japan). Mar 1989. 117p. (in Japanese). Order 
Number DE90742057. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

This paper reports the surveys as to the introduction of electric 
vehicles and developing problems. Technological development and 
efforts to popularization have been promoted to prevent air pollu- 
tion, to reduce the dependence on oil and to improve power load 
factor. But it is required to make much more improvements and de- 
vices on the technology and on the soft technique in order to 
popularize widely. The elongation of running distance due to super- 
conducting magnetic energy storage utilizing regenerative brake 
and lightening and the running distance elongation due to the in- 
ductive power from the buried inductive coupling system are 
studied to-overcome the limit of secondary battery. Solar cars uti- 
lizing solar energy are paid attention but inferior to the battery 
system. Problems to widen electric cars are inferior cost effective- 
ness, requirements to arrange supporting system such as charging, 
maintenance, relevant legisiations, and necessity for personal and 
social consensus. It is necessary to clarify the concept and posi- 
tioning, to carry out positively ad continuously the appeal and 
technical development on the basis of long term visions to popular- 
ize the electric vehicles. 47 refs., 20 figs., 9 tabs. 
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14050 (DGMK-340) Investigation of boarderline pumping 
temperatures in full-scale engines in relation to cooling rates. 
Holdack-Janssen, H. Hannover Univ. (Germany, F.R.). Inst. fuer 
Thermodynamik und Fluidmechanik, Hydraulik und Energetik; 
Deutsche Wissenschaftliche Geselischaft fuer Erdoel, Erdgas und 
Kohle e.V., Hamburg (Germany, F.R.). Oct 1984. 63p. (in Ger- 
man). Available from Deutsche Wissenschaftliche Gesellschaft fuer 
Erdoel, Erdgas und Kohle e.V., Hamburg (Germany, F.R.). Avail- 
able from Deutsche Wissenschaftliche Geselischaft fuer Erdoel, 
Erdgas und Kohle e.V., Hamburg (Germany, F.R.). 

Low temperature pumpability problems have been reported at 
temperatures significantly above the cold starting temperature un- 
der certain conditions in the field when inadequately dewaxed 
engine oils were used. Full scale engine tests with such ‘problem 
oils’ have confirmed that the oil can become so viscous under cer- 
tain conditions of cooling that it fails to flow to the oil pump during 
cold starting. This occurs when the oil sump temperature is kept 
constant for several hours at a 'soak temperature’ near the Cloud 
Point (DIN 51597) of the oil, thus allowing sufficient time for wax 
crystallization. If, on the other hand, the cooling rate is such that 
this critical temperature range is rapidly traversed, the oil remains 
fluid down to lower temperatures. Conventional inspection data and 
viscometric measurements were not able to predict these low tem- 
perature pumpability failures. (orig.) With 15 tabs., 32 figs, 6 refs. 


14051 (EMR/TE-86-8) Ambient temperature effects on 
Canadian gasoline demand. Gardiner, L. (Energy, Mines and Re- 
sources Canada, Ottawa, ON (Canada)). Department of Energy, 
Mines and Resources, Ottawa, ON (Canada). Transportation 
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Energy Div. [1989]. 63p. Available from PC Energy, Mines and Re- 
sources Canada, Communications Branch, 580 Booth St., Ottawa, 
ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The objective of this report is to estimate the effect on Canadian 
gasoline demand due to the increase in fuel consumption caused 
by cold ambient temperature conditions. It also defines the poten- 
tial for a reduction of gasoline demand in Canada through 
recommended improvement in automobile cold start and run 
operation, through engine management practices, and possible re- 
ductions in lubricant losses in transmissions and bearings. Based 
on assumptions and premises contained in the text, the total effect 
of cold weather fuel efficiency degradation is estimated to be 
1.32% of the Canadian passenger car gasoline demand, or 290 
million litres/year. It is recommended that consideration should be 
given to strategies or actions for vehicle manufacturers to improve 
ambient start degradation performance. This could take the form of 
a requirement for timed block heater operation on new vehicles. It 
is also concluded that manufacturers should be encouraged to op- 
timize the fuel consumption of their vehicle by engine calibrations 
for low winter temperature. 9 figs., 11 tabs. 


14052 (SAEJ-8901) Preliminary collection 891 of lectures/ 
papers in symposium by Society of Automotive Engineers of 
Japan. Society of Automotive Engineers of Japan, Tokyo (Japan). 
29 May 1989. 366p. (in Japanese). (CONF-8905238-: Society of 
Automotive Engineers of Japan meeting, Tokyo (Japan), 29 May 
1989). Order Number DE90710449. Available from NTIS (US Sales 
Only), PC A16/MF A01. 

This preliminary collection collected lectures given and papers 
presented in the symposium by the Society of Automotive Engi- 
neers of Japan to be held in May, 1989. Totally 86 papers, 
together with two basic lectures, were presented therein. The cate- 
gories comprise two basic lectures titled Future problems on CVT 
and automatic transmission and Advances of gasoline engine and 
measuring techniques, ten papers for the gasoline engine, covering 
the supercharger, air/fuel mixture, noise, bore deformation, etc., 
ten papers for the diesel engine, covering the exhaust gas, super- 
charger, methanol engine, etc., ten papers for the car body, 
covering the aerodynamical characteristics and movement of car 
body, movement analysis of motor bicycle, head lamp, painting, 
etc., ten papers for the car parts, ten papers for the fuel injection, 
ten papers for the engine parts, covering the piston, oil ring, cylin- 
der, connecting rod, plug, rotary, car heater, etc., three papers for 
the car production, covering the line control, welding, production 
method, etc., seven papers for the car steering and stability, eight 
papers for the vibration and noise attenuation and three papers for 
the others. 370 refs., 857 figs., 100 tabs. 


3307 Emission Control 
Refer also to citation(s) 14016, 14027, 14028, 14042, 14051, 14912 


14053 (PB—89-237291/XAB) Study of multi-day storage pat- 
terns for gasoline-ftueled vehicles in the South Coast Air 
Basin. Final report. Horie, Y. Valley Research Corp., Van Nuys, 
CA (USA). May 1989. 140p. Available from NTIS, PC AO7/MF A01. 

Prolonged vehicle non-usage lasting 24 hours or longer con- 
tributes to overloading the vapor-trapping canister and results in 
excess evaporative emissions. Critical factors in determining such 
evaporative emissions are the duration and frequency of multi-day 
vehicle storage. To quantify these critical factors for all gasoline- 
fueled vehicles in the South Coast Air Basin, the following three 
vehicle storage surveys were designed and implemented: house- 
hold survey for privately-owned vehicles; business-vehicle survey 
for commercially-owned vehicles; and facility survey for new pre- 
registered vehicles and used vehicles, which are temporarily 
dislocated from vehicles’ owners’ residences. The surveys have 
revealed that, of the basin wide population of 8.1 million privately- 
owned vehicles, there are about 2.1 million (25%) vehicles daily 
experiencing multi-day non-use. For the estimated population of 
374,000 commercially-owned vehicles in the basin, there are 
137,000 (37%) vehicles daily experiencing multi-day non-use. Of 
these privately- and commercially-owned vehicles, about 7% are at 





vehicle holding facilities such as auto-repair shops and parking 
lots. In addition to these vehicles in circulation, there are 154,000 
new, pre-registered vehicles in non-use at new car preparation lots 
and vehicle dealers. 


14054 (PB-90-114422/XAB) Chamber investigations of the 
fate of diesel emissions in the atm . Volume 1. Task 3, 
final report. Albrechcinski, T.M.; Wattle, B.J.; Michalovic, J.G. 
Arvir/Calspan Advanced Technology Center, Buffalo, NY (USA). 
Jul 1989. 348p. (CALSPAN—7292-1-VOL-1). Available from NTIS, 
PC A15/MF A02. 

See also Volume 2, PB-90-114430. 

The program quantified the effect of long-term atmospheric expo- 
sure of diesel emissions to various types and concentrations of 
atmospheric pollutants under UV-irradiated and non-irradiated con- 
ditions. Examined were the influence of the mode of exhaust 
injection on the chemical and physical characteristics of the diesel 
exhausvair mixture in the chamber, the effect of artifact formation, 
and the effect of solvent efficiency on the mutagenic activity and 
chemical composition of organic extracts for a single experiment 
condition. Experiments were designed to promote the formation of 
nitrated PAH derivates and more polar compounds. The final report 
consists of two volumes; Volume | is the final technical report 
which contains the detailed summary and discussion of work com- 
pleted during the program. 


14055 (PB-90-114430/XAB) Chamber investigations of the 
fate of diesel emissions in the atmosphere. Volume 2. Ames 
assay and GCMS final data reports and gas phase projections. 
Final report. Albrechcinski, T.M.; Wattle, B.J.; Michalovic, J.G. 
Arvir/Calspan Advanced Technology Center, Buffalo, NY (USA). 
Jul 1989. 235p. (CALSPAN—7292-1-VOL-2). Available from NTIS, 
PC A11/MF A01. 

See also Volume 1, PB—-90-114422. Portions of this document 
are not fully legible. 

The program quantified the effect of long-term atmospheric expo- 
sure on diesel emissions to various types and concentrations of 
atmospheric pollutants under UV-irradiated and non-irradiated con- 
ditions. Examined were the influence of the mode of exhaust 
injection on the chemical and physical characteristics of the diesel 
exhausvair mixture in the chamber, the effect of artifact formation, 
and the effect of solvent efficiency on the mutagenic activity and 
chemical composition of organic extracts for a single experiment 
condition. Experiments were designed to promote the formation of 
nitrated PAH derivates and more polar compounds. Volume II con- 
tains all documentation, including data reports of the mutagenicity 
and GCMS analyses, and the preliminary projected gas-phase con- 
centrations for the chamber experiments. 


14056 (PB—90-115676/XAB) Low-tension piston rings and 
roller cam follower for engine friction reduction - costs of re- 
tooling and fueleconomy benefits. Final report. Thur, G.M.; 
Paterson, D.J.; Reilly, D. Chi Associates, inc., Arlington, VA (USA). 
Aug 1988. 24p. Available from NTIS, PC A03/MF A01. 

Automobile manufacturers recognize that two major sources of 
friction losses in automobile engines are the cam-lifter interface 
and the piston-ring interface in each cylinder. In city driving, friction 
may consume 20 to 30% of the available fuel energy. Perhaps 
50% or more of the engine friction in city driving is from the piston 
rings and 25% is from the conventional valve train containing a flat 
face follower. Some recent gasoline-engine designs have incorpo- 
rated roller lifters and lower-tension rings resulting in energy 
reduction and improved fuel economy. A methodology for estimat- 
ing these improvements is presented by two case studies. For the 
range of conditions assumed in the study, the composite fuel- 
economy gains for both roller followers and low-tension rings 
ranged from about 3.25% to 5.16%. The low tension rings have no 
cost penalty, but they must be designed for adequate sealing, low 
blowby and good oil consumption. The roller followers and required 
cam improvements vary in cost depending on the valve-train de- 
sign. The cost to the customer will be about $25 to $35 for a 
four-cylinder and $45 to $50 for a six-cylinder engine. The details 
of the methodology and costing are discussed in the report. 


14057 (PB-90-120130/XAB) Resistively heated catalytic 
converter with air injection for oxidation of carbon monoxide 
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and hydrocarbons at reduced ambient temperatures. Technical 

. Piotrowski, G.K. Environmental Protection Agency, Ann Ar- 
bor, Mi (USA). Sep 1989. 35p. (EPA/AA/CTAB-89/06). Available 
from NTIS, PC AO3/MF A01. 

A resistively-heated metal-monolith catalytic converter, together 
with a belt-driven air pump, was evaluated on a gasoline-fueled ve- 
hicle. The system was evaluated on a gasoline-fueled light-duty 
vehicle over the Federal test procedure (FTP) cycle at 20 F ambi 
ent conditions. Description of the test program, vehicle description, 
test facilities and analytical methods, testing results, and future ef- 
forts are included. 


14058 (SAEJ-8901, pp. 79-82) NOx reduction by exhaust 
gas recirculation from heavy duty diesel engine. Narusawa, 
Kazuyuki (Traffic Safety and Nuisance Research Inst., Tokyo 
(Japan)); Odaka, Matsuo; Koike, Noriyuki; Tsukamoto, Yujiro. Soci- 
ety of Automotive Engineers of Japan, Tokyo (Japan). 29 May 
1989. (In Japanese). (CONF-8905238-: Society of Automotive 
Engineers of Japan meeting, Tokyo (Japan), 29 May 1989). in Pre- 
liminary collection 891 of lectures/papers in symposium by Society 
of Automotive Engineers of Japan. Order Number DE90710449. 
Available from NTIS (US Sales Only), PC A16/MF A01. 

The exhaust gas recirculation (EGR), as adopted to a heavy 
duty diesel car and tested, was explained in summary. Nowadays, 
the heavy duty diesel car is required to be lowered in exhaust 
NOx, for which requirement the EGR, as high in effect to lower the 
exhaust NOx, is judged to be an expected method and material- 
ized for the small car. The EGR piping system, drawn from the 
engine exhaust manifold, was to recirculate exhaust gas to the 
supply system, only by the difference in pressure between the 
supply and exhaust systems. The EGR vaives were electrically op- 
erated valves to respond, with high speed, to the control signal. 
The test engine was a large serially six-cylinder engine for automo- 
bile use. As a result of testing, it was effective, in order to lower 
the exhaust NOx during the running, to fix the operational range of 
EGR mainly in a medium load range. The EGR gave a higher ef- 
fect of lowering the exhaust quantity than that of doing the NOx 
concentration and restrained the carbon monoxide and hydrocar- 
bon from increasing. the exhaust smoke concentration 
increased during the full open acceleration, the lowering in fuel 
consumption performance, as regarded to be an obstacle to putting 
the EGR to practical use, hardly occurred. 4 refs., 12 figs., 1 tab. 
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Refer also to citation(s) 13590, 13667, 13810, 14012, 14016, 
14029, 14051, 14894 


14059 (EMR/TE-86-9) Reid vapour pressure of blends of 
commercial gasoline and alcohols. Schoenberg, M. von (Energy, 
Mines and Resources Canada, Ottawa, ON (Canada)). Department 
of Energy, Mines and Resources, Ottawa, ON (Canada). Trans- 
portation Energy Div. 26 Apr 1986. 14p. (MICROLOG-—89-05362). 
Available from PC Energy, Mines and Resources Canada, Commu- 
nications Branch, 580 Booth St., Ottawa, ON, CAN K1A 0E4; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

Blends of gasoline and low molecular weight alcohol are cur- 
rently marketed in a number of areas of Canada. These fuels do 
not always meet the requirement of Canadian standards on signifi- 
cant Reid Vapor Pressure (RVP) increase. This study describes a 
test program which was developed using finished gasoline in three 
typical blends with alcohol; one with ethanol only and two with 
methanol and cosolvents. Testing was divided into two phases, the 
first dealing with standard testing to determine conformity with es- 
tablished specifications, and the second an attempt to determine 
how the vapour pressure vs temperature behaviour of alcohol 
blends differs from that of straight gasoline. To assess the vapour 
pressure increase, ten samples of commercial gasoline were ob- 
tained in the Ottawa area. RVP was determined on the samples as 
received and in blends with alcohols. The most important part of 
the result of this investigation was the determination of the in- 
crease in vapour pressure expected upon addition of the specified 
quantities of alcohols to gasoline. Adding methanol or ethanol to a 
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gasoline significantly increases its vapour pressure. The feasibility 
of adding alcohols to finished gasoline is largely dependent on the 
tolerable increase in vapour pressure. 2 figs. 


14060 (OME-89-04909, pp. 6) Alternative transportation fu- 
els. Bright, R.M. (Ford Motor Co. of Canada Ltd., Oakville, ON 
(Canada)). Ontario Ministry of Energy, Toronto, ON (Canada). 
1989. (CONF-8904301-: Ontario's energy choices conference, 
Toronto (Canada), 3-4 Apr 1989; MICROLOG-89-04909). In On- 
tario’s energy choices conference proceedings. Available from PC 
Ontario Ministry of Energy, Communications Services Group, 62 
Wellesley St., West, Main Floor, Toronto, ON, CAN M7A 2B7; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

A review of the most probable transportation fuel alternatives to 
gasoline and diesel fuel is provided. Propane is currently the most 
successful alternative fuel in Canada. A propane refuelling infra- 
structure is in place and there are currently about 140,000 
dedicated propane vehicles on the road. Supply limitations mean 
that propane can serve only about 10% of the vehicle market. 
Many factors which apply to propane also apply to natural gas as a 
transportation fuel. The development of gaseous fuel injection sys- 
tems and home compressors would make natural gas an energy 
option. Methanol is the leading alcohol candidate for an alternative 
fuel because of production costs and potential supply. Vehicle man- 
ufacturers will probably begin to produce either dedicated a flexible 
fuel vehicles in the early 90s. Mixed alcohol gasoline vehicles can 
handle mixes ranging from 85% ot 100% gasoline. Innovations are 
now solving the poor cold start performance of mechanol fuels. It is 
unlikely that any of these fuels will capture the whole alternative 
fuel market. Rather market niches will develop for each. 


35 ARMS CONTROL 


3501 Policy, Negotiations, and Legislation 
Refer also to citation(s) 14064 


14061 (AD-A-212971/6/XAB) NATO’s anti-tactical ballistic- 
missile requirements and their relationship to the Strategic 
Detense initiative. Interim report. Rubenson, D.; Bonomo, J. 
Rand Corp., Santa Monica, CA (USA). Dec 1987. 62p. (RAND/R— 
3533-AF). Available from NTIS, PC A04/MF A01. 

The report attempts to structure the broad range of issues affect- 
ing the potential development of anti-tactical ballistic missile 
(ATBM) systems by evaluating the relationship among NATO's po- 
tential needs for ATBMs, the technologies under development in 
the Strategic Defense Initiative (SDI) program, and the political 
constraints in the Federal Republic of Germany (FRG), where 
ATBMs would be deployed. The authors conclude that planners at- 
tempting to improve NATO's air defenses and those attempting to 
advance SDi research goals are faced with distinctly different prob- 
lems. Since NATO's requirements have little connection to SDI, an 
ATBM system intended to advance SDI goals must be based al- 
most entirely on SDI objectives and could cause controversy in the 
FRG. Conversely, the limited systems of most interest to NATO 
stand outside the political debate. 


14062 (UCRL-102462) The relation between Euro-based 
nuclear weapons and conventional arms control. Herman, P.T. 
Lawrence Livermore National Lab., CA (USA). Nov 1989. 5p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-891268-1: Proceedings of the international 
conference on conventional arms control in Europe, Bellagio (Italy), 
11 Dec 1989 - 15 dec 1990). Order Number DES0005198. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The social and economic changes currently underway in the 
Soviet Union and other member nations of the Warsaw Treaty Or- 
ganization (WTO) surpass anything that has happened in that 
geopolitical region since 1945. These changes will influence all as- 
pects of the East-West relationship in ways that cannot be predicted 
today. There are hopes the result will be an East-West relationship 
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devoid of confrontation. There are fears that instabilities might de- 
velop that could lead to armed conflict. The challenge to all nations 
is to achieve a mutually agreeable future order among nations that 
is inherently stable. This will require vision and statesmanship on 
the part of our leaders; it will require understanding and self- 
discipline on the part of our citizens. Despite occasional periods of 
tension between member nations of the NATO and WTO, the East- 
West relationship has been marked by its avoidance of military 
conflict. Two elements of this relationship have been major contrib- 
utors to this enduring coexistence. The first has been the existence 
of two viable alliances: NATO and WTO. These organizations have 
largely co-opted the national security agendas of their respective 
member nations and have preempted the option of unilateral pur- 
suit of national objectives through armed conflict in Europe. 


3502 Proliferation 


14063 (Juel-Spez—495) Bilateral agreements in the field of 
nuclear trade and technology. Di Primio, J.C. Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Programmgruppe Technik 
und Gesellschaft. Mar 1989. 62p. (in German). Order Number 
DE90740279. Available from NTIS (US Sales Only), PC A04/MF 
A0O1. 

This report analyses the evolution of the Non-Proliferation Treaty 
and the non-proliferation regime since the nineteen sixties from the 
angle of an interdisciplinary approach. The medium- and long-term 
issues of non-proliferation are identified and discussed in connec- 
tion with the NPT revisional conference to be held in 1990, and the 
NPT extension conference in 1995. The major subjects under re- 
view include: the international safeguards system; NP aspects of 
new technologies; bilateral agreements on cooperation in nuclear 
energy; developments on the international nuclear market; arms 
control issues of relevance to the NPT; the non-proliteration inter- 
ests of the Federal Republic of Germany. Looking ahead to the 
conferences in 1990 and 1995, the report reveals some major as- 
pects and recommendations for consideration in decisions on the 
future line of non-proliferation policy pursued by the Federal Ger- 
man government. (orig/HP). 


3503 Verification 


14064 (ANL/ACTV-—89/4) Future treaties: A proposed 
framework for verifying the reduction of conventional forces in 
Europe. Houser, G.M. Argonne National Lab., IL (USA). Sep 1989. 
41p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-31109-ENG-38. Order Number DE90005737. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report was prepared at the request of the US Department of 
Energy's Office of Arms Control to determine the implications of 
future treaties for the activities of the Department. It provides back- 
ground on the negotiations on reduction of conventional forces in 
Europe (CFE) and, using the initial negotiating positions of the 
North Atlantic Treaty Organization (NATO) alliance, develops a 
framework for verifying a postulated treaty. This framework identi- 
fies the main elements of one approach to verification as a way to 
generate discussion of the problem as a whole. Stemming from 
this verification scheme is a discussion of the technologies needed 
to verify the postulated treaty provisions. Finally, a section is de- 
voted to possible implications that the reduction of CFE could have 
for the US Department of Energy (DOE) and, more specifically, for 
the Office of Arms Control (OAC). This report was developed sepa- 
rately from NATO and US government efforts and neither draws on 
their efforts nor represents the policy or views of NATO, the US 
government or DOE. This report does draw on the author's 30 
years of experience in the US Army, working with the NATO orga- 
nization and with the conventional forces of the United States, its 
allies, and the Warsaw Treaty Organization. 11 refs., 2 figs. 


14065 (UCID-21827) Analyzing trigger levels tor future test 
ban treaties. Miller, A.C. (Miller (Alan C.) (USA)). Lawrence Liver- 
more National Lab., CA (USA). Nov 1989. 65p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE90005676. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 





Future test ban treaties may include the idea of triggers: test 
yields above which the country conducting a test must give the 
other side prior notice. The treaty would then allow the other side to 
inspect the test site or install additional yield measurement devices 
(e.g., CORRTEX). Triggers should help both sides verify treaty 
compliance when they conduct tests near the treaty threshold, a 
yield above which both sides are prohibited from testing. By using 
more accurate measurement systems at yields near the threshold, 
the country verifying compliance can decrease its uncertainty about 
the test yield. We can model the effect of triggers at various levels 
similar to the levels of analysis considered in the compliance eval- 
uation report (“Decision Framework for Evaluating Compliance with 
the Threshold Test Ban Treaty” by B.R. Judd, L.W. Younker, W.uJ. 
Hannon, R.S. Strait, P.C. Meagher, and A. Sicherman, UCRL- 
53830, August 1988). At lower levels, the analysis is simple but 
does not include all the issues relevant to choosing a trigger level. 
Higher levels of the analysis incorporate these issues, at the cost 
of additional complexity and required data. This memorandum con- 
siders several models of trigger levels to show what we can learn 
by incorporating additional issues into the analysis. 60 figs. 


36 MATERIALS 


Refer also to citation(s) 14570 


3601 Metals and Alloys 


Refer also to citation(s) 12380, 12557, 12634, 12639, 12662, 
12932, 13051, 13118, 13391, 13398, 13408, 13420, 13435, 13446, 
14034, 14183, 14231, 14246, 14307, 14308, 14312, 14412, 14571, 
14573, 14575, 14577, 14595, 14629, 14644, 14713, 14783, 14800, 
14813, 14945, 15704, 15779 


14066 (ALS/TR-89-14) The temperature of the iron ther- 
mite reaction. (Die temperatur der eisentermit-reaktion). von 
Wartenberg, H. (Goettingen Univ. (Germany, F.R.). Inst. of Inor- 
ganic Chemistry); Wehner, G. 23p. Translated from Zeitschrift fuer 
Elektrochemie (F.R. Germany); 42: No. 6, 293-?(1936). : (May 
1989). Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. 

The mechanism of the iron thermite reaction has been investi- 
gated and the heat balance calculated which does not allow the 
theoretically possible temperature of about 3200°C to be reached. 
The spectra of a thermite stream and (for comparison’s sake) of a 
black body were photographed at different measured temperatures. 
Photometric analysis of the spectra show that the thermite stream 
radiates gray and has a black temperature between 2250 and 
2300°. The possibility of the existence of Fe3O, as well as FeO at 
very high temperatures is explained. Conversion to a true tempera- 
ture with the widely known absorptivity of Fe3O,4 is 2400 + 50°C. 


14067 (BNL-43657) Phonon dispersion and Kohn anome- 
lies in the alloy Cup g,Al) 45. Chou, H. (Brookhaven National 
Lab., Upton, NY (USA)); Shapiro, S.M.; Moss, S.C.; Mostoller, M. 
Brookhaven National Lab., Upton, NY (USA). [1989]. 6p. 
Sponsored by U.S. DOE Energy Research; National Science Foun- 
dation. DOE Contract AC02-76CH00016;AC05-840R21400. DMR 
8603662;DMR 8903339. (CONF-891119-66: Materials Research 
Society fall meeting, Boston, MA (USA), 27 Nov - 2 dec 1989). Or- 
der Number DE90005578. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

We have made detailed measurements of phonon frequencies 
along all high-symmetry directions on a large single crystal of 
Cup.4Alo.16 at room temperature. Phonon frequencies were ascer- 
tained to better than +0.03 MeV. inter-atomic force constants and 
vibrational density of states were calculated by performing a Born- 
von Karman analysis on the complete set of phonon dispersion 
curves. In contrast to the case of pure Cu, no evident Kohn anom- 
aly (neither in the phonon dispersion itself nor in the derivatives) 
was observed near the expected wave vector q=2ke. The absence 
of Kohn anomalies in the present system could be due either to a 
smeared out Fermi surface or to the possibility that the electron- 
electron interaction which screens the inter-ionic potential is not the 
dominant interaction in the system; i.e., the existence of Kohn 
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anomalies in these alloys may depend mainly on the details of the 
electron-phonon interaction. 21 refs., 5 figs. 


14068 (CEGB-RD-L-3399/R88) Reduced creep strength and 
ductility of Type 304 steel in sodium. Horton, C.A.P.; Senior, 
B.A. Central Electricity Research Labs., Leatherhead (UK). Feb 
1989. 24p. (FRDCC-MWG-P-(88)253;FRDCC-MWG-MPSG-P-— 
(88)612). Order Number DE90615872. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

Reductions in creep strength and ductility have been observed in 
Type 304 steel tested in flowing sodium. This effect is associated 
with a reduction in the extent of tertiary creep arising from more 
extensive surface grain boundary cracking in sodium. A mecha- 
nism involving the dissolution of chromium rich grain boundary 
carbides to allow the formation of a relatively brittle sodium 
chromite phase has been used to explain these results. (author). 


14069 (CEGB-RD-L-3404/R88) The quantification of speci- 
men size effects in the ductile-brittle transition for C-Mn steel. 
Knee, N.; Worthington, P.J.; Moskovic, R. Central Electricity Re- 
search Labs., Leatherhead (UK). Feb 1989. 14p. Order Number 
DE90615873. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

It is now generally accepted that the temperature range of the 
brittle to ductile transition, determined using fracture mechanics 
specimens, is dependent of the specimen size for ferritic steels. 
This size effect arises through increasing constraint at the crack tip 
as the specimen thickness increases together with an increasing 
volume of material sampled. The size effect can be quantified in 
terms of a shift in temperature for a given toughness level. This 
was determined in the present work from fracture toughness/ 
temperature curves obtained by performing fracture toughness 
tests on eight 100 mm thick compact tension specimens and 40 25 
mm thick compact tension specimens over the ductile-brittle transi- 
tion range of a C-Mn steel. The emphasis is on the development of 
a practical methodology to quantify the size effect from a limited 
but still appreciable number of tests. (author). 


14070 (CONF-891117—13) Crystal and magnetic structure 
of Ero(Co,Fe,_,);7 compounds. Kumar, R. (Oak Ridge National 
Lab., TN (USA)); Yelon, W.B. Oak Ridge National Lab., TN (USA). 
[1989]. 15p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. From 34. conference on magnetism and 
magnetic materials; Boston, MA (USA); 28 Nov - 1 dec 1989. Or- 
der Number DE90004928. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Room temperature neutron diffraction spectra on compositions x 
= 0.0, 0.20, 0.40, 0.55, 0.80, and 1.0 have been obtained and ana- 
lyzed for crystal and magnetic structures. The crystal structures 
deviate from the ideal Th2Ni,7 structure, as has been observed in 
the other hexagonal 2-17 materials. Our structure analysis from the 
nuclear intensities at 350 K leads to a precise stoichiometry of 
Er;.91Fe@i8.25 in EroFe,7. Because of the high Te of the Co-rich 
compounds, the Er atoms align at relatively high temperature and 
the axial Er anisotropy dominates at room temperature. Only at x = 
0.4 composition is a spin reorientation from planar to axial ob- 
served below room temperature. The f site, which is analogous to 
the ¢ site in rhombohedral Th2Zn;7 and the jo site in Re2Fe,4B, 
does not support a moment as large as on the c site and jp site in 
the respective phases. The moment reduction is probably related 
to atomic defects on the dumbbell f site. 7 refs., 2 figs., 3 tabs. 


14071 (CONF-891119-64) Hardness-damage correlations 
in Ta implanted single crystal Ni,Al. Was, G.S. (Michigan Univ., 
Ann Arbor, Mi (USA). Dept. of Nuclear Engineering); Manti, S.; 
Oliver, W. Oak Ridge National Lab., TN (USA). [1989]. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From Materials Research Society fall meeting; Boston, 
MA (USA); 27 Nov - 2 dec 1989. Order Number DE90005270. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
implantation of Ta into single crystal NizAl was conducted to de- 
termine whether this would be an effective means of producing 
surface hardening in monolithic alloys. Ta was implanted at 400 
keV to doses of 0.7, 3.6 and 25.2 x 10'S cm-? along the <100> 
axis of a <100> crystal of NigAl at room temperature. Composition 
vs depth profiles were determined by RBS and lattice location of 
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Ta was determined by channeling angular yield scans about the 
<100> axis. The hardness of the surface was measured by ultra- 
low load indentation. Results show that implantation softens the 
surface and that the Ta is randomly distributed between Ni and Al 
sites. Annealing at 1000°C/0.25 h increases the surface hardness 
substantially. The results indicate that the as-implanted surface is 
softened by disordering and subsequent diffusion of Ta and Al sites 
causes hardening of the surface. 3 figs. 


14072 (CONF-891119-65) The effect of microstructure in 
the morphology and kinetics of amorphization induced by ion 
irradiation. Pedraza, D.F.; Maziasz, P.J. Oak Ridge National Lab., 
TN (USA). 1989. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO5-840R21400. From Materials Research Soci- 
ety fall meeting; Boston, MA (USA); 27 Nov - 2 dec 1989. Order 
Number DE90005263. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

NiTi was irradiated with Ni ions to study the rate of amorphiza- 
tion as a function of temperature and to determine the temperature 
cutoff for the crystalline-to-amorphous transition. A series of irradia- 
tions was conducted at different temperatures from ambient to 
350°C. Prior to irradiation, the specimens contained martensitic 
plates and austenitic (B2) regions. However, during irradiation at 
temperatures of 80°C and higher, all the specimens were entirely 
austenitic. As expected, amorphization was vielayed as the irradia- 
tion temperature was increased. The fraction of material that 
became amorphous after irradiation at 250°C to a dose of 0.7 dpa 
was estimated to be 5 to 10%. Specimens irradiated at higher tem- 
peratures remained crystalline, even after doses as high as 4 dpa. 
Irrespective of the irradiation temperature, we found a non-uniform 
distribution of amorphous regions that exhibited a morphology 
closely resembling the shape of the martensitic plates that existed 
in the material prior to heating it to the irradiation temperature. 
These observations are discussed in terms of the influence of 
structural defects on the kinetics of amorphization. 21 refs., 6 figs. 


14073 (CONF-891119-71) SANS [small angle neutron scat- 
tering] measurement of deuterium-dislocation correlation in 
palladium. Heuser, B.J. (Michigan Univ., Ann Arbor, MI (USA)); 
Summerfield, G.C.; King, J.S.; Epperson, J.E. Argonne National 
Lab., IL (USA). Nov 1989. 7p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-31109-ENG-38. From Materials Research 
Society fall meeting; Boston, MA (USA); 27 Nov - 2 dec 1989. Or- 
der Number DE90005644. Available from NTIS, PC A02/MF A01; 
OSTI; INIS; GPO Dep. 

Small angle neutron scattering (SANS) measurements have been 
made on deformed polycrystal palladium samples with and without 
deuterium dissolved in the solution phase (a) at room temperature. 
Concentrations were held constant during SANS experiments by 
an equilibrium gas pressure cell. The difference scattering cross 
section for the same sample with and without deuterium loading 
has a 1/Q behavior (Q=47/, sin6/2) at intermediate values of Q. At 
very low values of Q the dependence is much stronger than 1/Q. 
The 1/Q behavior is attributed to deuterium trapping close to long 
dislocation cores forming rod-like scattering structures. 


14074 (CONF-8910117—1) Environmental embrittlement: A 
major cause for low ductility of ordered intermetallics. Liu, 
C.T.; McKamey, C.G. Oak Ridge National Lab., TN (USA). 7 Dec 
1989. 19p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. From Conference on high temperature 
aluminides and intermetallics; Indianapolis, IN (USA); 1-5 Oct 
1989. Order Number DE90006161. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This paper provides a brief review of recent research on the 
effect of test environment on ductility and fracture in ordered inter- 
metallics. A number of intermetallics including FeAl, Fe3Al, CogTi 
and Ni,Al alloys show distinctly room- temperature lower ductilities 
when tested in air than in vacuum or controlled environments. The 
environmental embrittlement involves the reaction of water vapor in 
the air with reactive elements (such as aluminum) in the inter- 
metallics and the resulting generation of atomic hydrogen that 
drives into the metals and promotes brittle fracture along grain 
boundaries or cleavage planes. It has been demonstrated that, in 
some alloy systems, the embrittlement can be alleviated or totally 
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eliminated by alloying additions. The test environment can also af- 
fect the ductility of ordered intermetallics at elevated temperatures, 
but the embrittling mechanism and agent are quite different. The 
study of environmental effects has led to better understanding of 
brittle fracture and low ductilities, thereby providing a new direction 
for alloy design of ductile ordered intermetallics for structural use. 
72 refs., 13 figs., 2 tabs. 


14075 (DOE/ER/13894—2) A micromechanical viscoplastic 
stress-strain model with grain boundary sliding: Progress re- 
port, April 15, 1989—-April 14, 1990. Jordan, E.H. (Connecticut 
Univ., Storrs, CT (USA). Dept. of Mechanical Engineering). Con- 
necticut Univ., Storrs, CT (USA). Dept. of Mechanical Engineering. 
[1990]. 4p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-88ER13894. Order Number DE90006013. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A project has been initiated on 4/15/88 titled “A Micromechanics 
Viscoplastic Stress-Strain Model with Grain Boundary Sliding” (DF- 
FG02-88ER13894). Progress made during the second year (4/15/ 
89-10/15/89) is presented in this report. The goal of the project is 
the construction and verification of a visco-plastic stress-strain be- 
havior model of a polycrystalline metal where the polycrystalline 
behavior is derived from single crystal behavior in a manner that 
accounts for the interaction of differently oriented grains and the 
single crystal model is derived from postulated slip behavior on in- 
dividual slip systems. Included in the model will be representation 
of grain boundary slip. A vital aspect of the project will be the di- 
rect verification of the model by doing tests on single crystals to 
determine actual stress strain-time behavior and use that data to 
determine the constants describing the single crystal behavior. The 
knowledge of the single crystal behavior will then be used to pre- 
dict the polycrystalline behavior. This prediction will be critically 
tested using additional data on the polycrystalline behavior of the 
same metal. 


14076 (DOE/PC/88861—T17, pp. 113-117) Thermal methods 
tor healing defects in protective oxide films on alloys. Swisher, 
J.H.; Don, J. Southern Illinois Univ., Carbondale, IL (USA). Coal 
Extraction and Utilization Research Center. 1988. In High-sulfur 
coal research at the SIUC (Southem Illinois University at Carbon- 
dale) Coal Technology Laboratory. Quarterly progress report, 
January 1, 1988—March 31, 1988. Order Number DE90000053. 
Available from NTIS, PC AO6/MF A01. 

Virtually all alloys used in high-temperature service rely on pro- 
tective oxide films to help them resist degradation from oxidation 
and other types of hot gas corrosion. Such alloys find wide applica- 
tion in coal combustion and coal gasification systems. The 
objective of this project is to show how defects in protective oxide 
films on such alloys can be healed by lateral mass transport in the 
oxide films. During the first quarter of work on the project, progress 
was made on three tasks. Staff for the project was recruited. A 
post-doctoral fellow will begin work in April, and an M.S. student 
was assigned to the project in January. The furnace to be used for 
the project was repaired and specimen material procured (pure 
iron, pure nickel, and some chromium-bearing steels). Progress 
was made on two experimental techniques requiring development. 
A laboratory wire saw and a diamond scriber were found to be bet- 
ter than machine shop equipment for making defects in oxide films. 
A series of tests was performed on establishing a pronounced tem- 
perature gradient in the specimens with different configurations. To 
date, a gradient of 44°c per cm has been achieved. 


14077 (EPRI-GS-6422-Vol.1, pp. 31.1-31.19) Investigation of 
alloys for advanced steam cycle superheaters and reheaters. 
Swindeman, R.W. (Oak Ridge National Lab., TN (USA)); Maziasz, 
P.J.; Judkins, R.R. Electric Power Research Inst., Palo Alto, CA 
(USA). 1989. (CONF-881133—Vol.1: 2. international conference on 
improved coal-fired power plants, Palo Alto, CA (USA), 2-4 Nov 
1988). In Second international conference on improved coal-fired 
power plants. Conference proceedings, Volume 1. Order Number 
DE90001059. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

Screening tests were performed on three groups of developmen- 
tal alloys and compared to the alloy design and performance 
criteria identified as needed for alloys suitable as superheater/ 
reheater tubing in advanced heat recovery systems. The three alloy 





groups included modifications of type 316 stainless steel, Fe-20Cr- 
30Ni alloys, and Ni-Cr-Fe aluminides. The screening tests were 
performed by the Oak Ridge National Laboratory, several university 
researchers, and industrial researchers and included fabricability, 
mechanical properties, weldability, and oxidation behavior. If mildly 
hot or cold worked, the modified type 316 stainless steels pos- 
sessed excellent strength and ductility for times to 30,000 h, but 
possessed marginal weldability and oxidation resistance. The 20Cr- 
30Ni-Fe alloys also exhibited good strength and ductility, but 
showed marginal weldability. The aluminides were difficult to pro- 
duce by methods typical of those used to produce superheater 
tubing, and were marginal with respect to meeting several of the 
alloy design criteria. One stainless steel and one modified alloy 
800H were produced as 50-mm-diam. tubing for further evaluation. 


14078 (EPRI-GS-6610) Superciean steel development: Sta- 
tus report. Richman, R.H. (Daedalus Associates, inc., Mountain 
View, CA (USA)); McNaughton, W.P. Electric Power Research 
Inst., Palo Alto, CA (USA); Daedalus Associates, Inc., Mountain 
View, CA (USA). c Dec 1989. 167p. Sponsored by Electric Power 
Research Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

The Electric Power Research Institute has actively encouraged 
and sponsored a number of research projects to develop a super- 
clean 3.5NiCrMoV steel for low pressure turbine rotors. Such steel 
is highly resistant to temper embrittlement and will thus facilitate in- 
creased efficiency in electricity generation through the use of 
higher operating temperatures and improvements in design. The 
objective of this interim report was to integrate the results that 
have been generated to date worldwide in the pursuit of super- 
clean steel. The report contains detailed findings that enable the 
interested utility to evaluate how the results affect utility decision 
making. A companion document has been written to summarize 
the findings from this technical report. The results indicate that 
steels with impurity contents typical of the superciean specification 
can be manufactured for production rotors with properties that 
equal or exceed those for conventional 3.5NiCrMoV rotors in every 
detail. Of particular interest are the results that the superciean 
steels appear to be virtually resistant to temper embrittlement to a 
temperature of 500 °C. 109 refs., 51 figs., 9 tabs. 


14079 (EPRI-GS-6612) Superclean steel development: A 
guide for utility use: Final report. Richman, R.H. (Daedalus As- 
sociates, Inc., Mountain View, CA (USA)); McNaughton, W.P. 
Electric Power Research Inst., Palo Alto, CA (USA); Daedalus As- 
sociates, Inc., Mountain View, CA (USA). c Dec 1989. 74p. 
Sponsored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

The Electric Power Research Institute has actively encouraged 
and sponsored a number of research projects to develop super- 
clean 3. SNiCrMoV steel for low pressure turbine rotors. Such steel 
is highly resistant to temper embrittlement and will thus facilitate in- 
creased efficiency in electricity generation through the use of 
higher operating temperatures and improvements in design. Steels 
with impurity contents typical of the superclean specification can be 
manufactured for production rotors with properties that equal or ex- 
ceed those for conventional 3.5NiCrMoV rotors in every detail. Of 
particular interest are the results that the superclean steels appear 
to be virtually resistant to temper embrittlement to a temperature of 
500°C. The objective of this users guide is to assist US utilities 
with decisions about when to adopt superciean steel for new or re- 
placement rotor forgings by providing an overview of superciean 
steel developments and a summary of the properties to be ex- 
pected of production rotor forgings. 57 refs., 26 figs. 


14080 (FSC-8901, pp. 20-24) High-technology on plant en- 
gineering of Nagoya works. Kurahashi, Motofumi (Nippon Steel 
Corp., Tokyo (Japan)). Fuel Society of Japan, Tokyo (Japan). 15 
Oct 1987. (In Japanese). (CONF-871001—Summ.: 83. Coke 
cial Council’s meeting, Nagoya (Japan), 15 Oct 1987). In Gist of 
the 83rd Coke Special Council's presentations (1987). Order Num- 
ber DE90710541. Availabie from NTIS (US Sales Only), PC 
A04/MF A01. 

Nippon Steel Corporation's Nagoya Iron works made efforts in 
five fields of mechatronics (robots, FA), new materials (fine ceram- 
ics, amorphous), tribology (high performance lubricating agent), 
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installation diagnosis technology (abnormality foreseeing and anal- 
ysis), and measurement and control (sensing, modern control 
theory) and had remarkable effects in labor saving, improvement of 
processes, prevention of break-downs, and reduction of mainte- 
nance costs. An oil well tube coupling installing robot, a working 
robot for transportation and construction of ovens, and an 
automatic painting machine were developed in the field of mecha- 
tronics. In the field of new materials, a ceramic film blower, 
continuous measuring technology of temperature for iron and steel 
solution, a coke oven edge flue burner, and an amorphous mag- 
netic filter were developed. In the field of tribology, high 
performance urea grease, and energy conserving gear oil were de- 
veloped. Furthermore, revolving machine diagnosis technology and 
lubrication abnormality diagnosis technology were developed, and 
inspection and measurement technologies were advanced by sens- 
ing technology. 11 refs., 10 figs., 4 tabs. 


14081 (GAI-89-05129) Crack arrest requirements for Arctic 
structures: Final report. Graville, B.A. (Graville Associates Inc., 
Georgetown, ON (Canada)). Graville Associates, Inc., Georgetown, 
ON (Canada). Mar 1989. 44p. Contract EMR 23440-8-9190/01-SQ. 
(MICROLOG-89-05129). Available from PC Canada Centre for 
Mineral and Energy Technology, Technical Information Division, 
562 Booth St., Room 20C, Ottawa, ON, CAN K1A 0G1; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

Crack arrest performance of madern Arctic-grade steels have 
been reviewed in the context of the currently proposed toughness 
requirements for offshore structures contained in Canadian Stan- 
dards Association (CSA) Preliminary Standard S473. The results 
confirm that the drop weight test is better than the Charpy test for 
specifying steel based on crack arrest behavior. The nil-ductility 
transition temperature (NDTT) correlates quite well with results of 
compact crack arrest tests and dynamic crack initiation tests, but 
there is considerable variation in the relation between crack arrest 
toughness measured by double tension temperature gradient tests 
and the NDTT. The results show that for the majority of data re- 
viewed the current CSA S473 requirements are conservative. Low 
values of crack arrest toughness could not be associated with any 
particular aspect of the steel, but high values may be promoted by 
splitting behavior that can be pronounced in thermo-mechanically 
controlled processed steels. An alternate criterion for moderate 
crack arrest based on a constant plane strain crack tolerance is 
proposed for redundant members. Because of the wide scatter in 
crack arrest properties, it is recommended that crack arrest data 
be obtained on a case-by-case basis for steels used in fracture 
critical members. 25 refs., 11 figs., 9 tabs. 


14082 (INIS-mf-12055) Corrosion of iron and steel in hot 
salt brines. Final report. Heusler, K.E.; Huemer, R.; Kusian, B. 
Technische Univ. Clausthal, Clausthal-Zeilerfeld (Germany, F.R.). 
Abt. Korrosion und Korrosionsschutz; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 1989. 28p. (in 
German). Contract BMFT 02U5655. Order Number DE90744507. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Unalloyed steel is considered as a container material for the final 
disposal of radioactive wastes. Therefore the corrosion behaviour 
of iron was investigated in quaternary chloride brine and in aque- 
ous solutions of different chioride concentrations and pH-values at 
temperatures between 150deg C and 300deg C. A magnetite film 
is formed which grows according to the parabolic rate law. The 
parabolic rate constant is independent of the pH value, increases 
with the chloride concentration and with the electrode potential, 
and attains a maximum at about 250deg C. After some time the 
corrosion rate drops to a steady state value, if the chloride concen- 
tration is not too high and the electrode potential not too positive. 
The steady state corrosion rate grows with the temperature accord- 
ing to an activation enthalpy of 41 kJ/mol and remains less than 10 
muna up to 300deg C. Above some critical electrode potential be- 
coming more negative with increasing concentration of chloride, a 
local corrosion is observed producing flat pits covered by thick ox- 
ide layers. Then the corrosion rate at the site of disposal would be 
determined by the rate of access of electrolyte. - An apparatus was 
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built for electrochemical measurements in chloride brine at pres- 
sures up to 4 kbar and temperatures up to 250deg C. Preliminary 
measurements of the reversible cell voltage between a magnetite 
electrode saturated with iron and a hydrogen electrode yielded an 
equilibrium partial pressure of hydrogen at iron in excess of 800 
bar. (orig.) With 18 refs., 18 figs. 


14083 (JAERI-M—89-108) An attempt of improving high- 
temperature fatigue properties of N-Cr-W superalloys in HTGR 
helium. Tusji, Hirokazu (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Nakajima, 
Hajime. Japan Atomic Energy Research Inst., Tokyo (Japan). Aug 
1989. 19p. (in Japanese). Order Number DE90741482. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

A series of strain controlled low-cycle fatigue tests were 
conducted in simulated HTGR helium on two heats of Ni-Cr-W su- 
peralloy, i.e., SSS-113M and its modified version containing Mn 
and Si, Materials were tested in the conventional single solid solu- 
tion treated condition as well as in the double heat treated one, 
which aimed alphaz-W phase to precipitate along the grain bound- 
aries. In those tests a possibility of improving the high-temperature 
fatigue resistance of Ni-Cr-W superalloys in simulated HTGR he- 
lium was studied. The obtained results are as follows: (1) The 
double heat treatment was effective in improving the intergranular 
fracture resistance in some degree. But the degree of the benefi- 
cial effect was inadquate for the modified version containing Mn 
and Si. (2) The addition of Mn and Si showed no advantage in the 
high-temperature fatigue strength in HTGR helium. Based on the 
above-mentioned results it was concluded that another type of al- 
loy modification than the addition of Mn and Si is required in order 
to improve corrosion and fatigue resistance of Ni-Cr-W superalloys 
in HTGR helium simultaneously. (author). 


14084 (LA-UR-89-4083) Migration of carbon in tempered 
martensitic steel during excimer laser melting. Hirvonen, J.P.; 
Jervis, T.R.; Zocco, T.G. Los Alamos National Lab., NM (USA). 
[1989]. 6p. Sponsored by U.S. Department of Defense; U.S. DOE 
Management & Administration. DOE Contract W-7405-ENG-36. 
Contract DEW-88-24. (CONF-891119-54: Materials Research So- 
ciety fall meeting, Boston, MA (USA), 27 Nov - 2 dec 1989). Order 
Number DE90004838. Available from NTIS, PC AO02/MF A01 - 
OSTI; GPO Dep. 

The migration of ion implanted 'SC in tempered martensitic steel 
(nominal composition 1.05 wt. % C, 0.2 wt. % Si, and 0.3 wt. % 
Mn) during excimer laser melting was examined utilizing the reso- 
nance of the 'C(p,7)'*N reaction at Ep = 1747.6 keV. Depth 
concentration profiles after five and ten laser pulses of 1 J/cm? re- 
vealed deviation from random walk diffusion in a homogeneous 
media. This was modelled by using the solubility controlled flow of 
carbon in iron-carbon mekt. A diffusion length of 2,/Dr 34 + 2 nm 
during a period + of the melted phase was deduced. Significant 
amorphous to crystalline transformation occurred during the rapid 
self quenching following laser melting. 18 refs., 3 figs. 


14085 (N-90-10248) Emittance, catalysis, and dynamic ox! 
dation of Ti-14Al-21Nb. Wiedemann, K.E.; Clark, R.K.; Sankaran, 
S.N. National Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center. 1989. ip. (NASA-TP- 
2955;L—16606;NAS—1 .60:2955;CONF-880126-: | TMS-AIME/ASM 
symposium on high temperature mechanical properties of ordered 
intermetallics, Phoenix, AZ (USA), 25-29 Jan 1988). Available from 
PREVIEW. 

Emittance, catalytic efficiency, and dynamic oxidation resistance 
were determined for Ti-14Al-21Nb exposed to simulated hypersonic 
flight conditions at a surface temperature of 982 C for up to 8 hr. 
The emittance was low before testing (about 0.3), but high after 
testing (0.85 to 0.89). Catalytic efficiencies were high which means 
that during exposure to hypersonic conditions Ti-14Al-21Nb will ex- 
perience a large amount of heating due to recombination of 
gaseous atoms at the surface. Oxides formed on the surface 
spalled readily, beginning with the first exposure cycle. Oxygen dif- 
fusion into the base metal was observed. The solubility limit of 
oxygen in the base metal was estimated to be 12.5 at.%, and the 
diffusion coefficient for oxygen in the base metal was 0.0234 (sq 
cm/sec) exp (-45090 (cal/mole. deg K)/RT) between 704 C and 
982 C. The oxide was composed of several layers of different color 
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but similar composition: TiO2, Al2O3, TIN, and Ti3O5 were identi- 
fied by x-ray diffraction. 


14086 (PtUB-24, pp. 141-169) Influence of impurities on 
the ignition of Zircaloy. Praetorius, R. (Technische Hochschule 
Darmstadt (Germany, F.R.). Inst. fuer Kernchemie); Muenzel, H.; 
Braun, W. Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreislauf/Stillegung von Nuklearaniagen (PtUB/SN). Apr 
1989. (in German). Contract BMFT 02 U 5776. (CONF-8901173-: 
Status report 1988 of Projekttraeger Universitaetsforschung 
zum Nuklearen Brennstoffkreisiauf/Stillegung von Nuklearanlagen 
(PtUB/SN) of Kernforschungszentrum Karlsruhe GmbH, Karlsruhe 
(Germany, F.R.), 26-27 Jan 1989). In Lectures of the 1988 status 
report of the sponsor of the project ‘University Research into the 
Nuclear Fuel Cycle’. Available from Kernforschungszentrum 
Karisruhe GmbH (Germany, F.R.). Available from Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). 

An explosion apparatus with a volume of 20 litres was used for 
the determination of safety-relevant characteristic values of an ex- 
plosive mixture of refined Zircaloy (explosion pressure, pressure 
increase rate, ignition energy i.a.) especially in the presence of dry 
or wet impurities. Discussed are the results of the tests with regard 
to the influence of different impurities as well as to the fire behav- 
iour in the presence of cement. (RB). 


14087 (PtUB-24, pp. 177-201) Corrosion and passivity of 
Ti5Ta in nitric acid solutions. Siemensmeyer, B. (Duesseldorf 
Univ. (Germany, F.R.). Inst. fuer Physikalische Chemie und Elek- 
trochemie); Arsov, L.D.; Hochfeld, A.; Patzelt, T.; Schultze, J.W. 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekttraeger Universitaetsforschung zum Nuklearen Brennstof- 
fkreislauf/Stillegung von Nuklearaniagen (PtUB/SN). Apr 1989. (in 
German). Contract BMFT 02 U 5927. (CONF-8901173—: Status re- 
port 1988 of Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreislauf/Stillegung von Nuklearanlagen (PtUB/SN) of 


Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (Germany, 
F.R.), 26-27 Jan 1989). In Lectures of the 1988 status report of the 
sponsor of the project ‘University Research into the Nuclear Fuel 


Cycle’. Available from Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). 

A titanium alloy containing 5% of tantalum as alloy constituent 
was examined as regards its corrosion characteristics in PUREX 
media which are then compared to those of pure titanium. With the 
help of several different electrochemical and surface-analytical 
methods the following issues were dealt with: 1. influence of pre- 
treatment on the formation of oxides, 2. formation and stability of a 
passive layer, 3. influence of the HNO; concentration and the tem- 
perature, 4. long-term stability of the passive layer, 5. radiation 
effect. The results showed a better suitability of TiSTa for applica- 
tion in nitric acid than pure titanium. (RB). 


14088 (PtUB-24, pp. 203-215) Radiation effects on the 
corrosion of noble steel in nitric acid. Muenzel, H. (Technische 
Hochschule Darmstadt (Germany, F.R.). Inst. fuer Kernchemie); 
Javaheri, H.R.;  Roesel, R.; Schnarr, K.; Braun, W. 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekttraeger Universitaetsforschung zum Nuklearen Brennstof- 
fkreislauf/Stillegung von Nuklearaniagen (PtUB/SN). Apr 1989. (in 
German). Contract BMFT 02 U 5675. (CONF-8901173-—: Status re- 
port 1988 of Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreislauf/Stillegung von Nuklearaniagen (PtUB/SN) of 
Kernforschungszentrum Karlsruhe GmbH, Karisruhe (Germany, 
F.R.), 26-27 Jan 1989). In Lectures of the 1988 status report of the 
sponsor of the project ‘University Research into the Nuclear Fuel 
Cycle’. Available from Kernforschungszentrum Karisruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). 

The influence of Ce**, |O,;~- and F- on the corrosion of high- 
grade steel 1.4301 in nitric acid was tested. In this connection, first 
of all, the corrosion rates were determined in dependence of the 
concentration of the reactants and of the temperature. Then, the 
corrosion losses within the radiation field were determined for 
some selected experimental conditions. In all tests made, there 





was no direct influence of beta or gamma radiation on the corro- 
sion. In the case of the system ES/HNO;/Ce**, a reduction of the 
corrosion loss, however, did occur indirectly because Ce** is re- 
duced by radiation-chemical reactions, and thus it is no longer 
effective for the corrosion of high-grade steel. In the case of the 
systems containing |O,;~ and F-, indirect effects did not occur, ei- 
ther. The experiments with alpha radiation, too, did not result in 
any considerable influencing of the corrosion of high-grade steel in 
nitric acid. (orig./RB). 


14089 (PtUB—24, pp. 217-244) Corrosion studies on con- 
tainer and electrode materials. Marx, G. (Freie Univ. Berlin 
(Germany, F.R.). Inst. fuer Anorganische und Analytische Chemie); 
Wegen, D.; Helmke, L.; Schoenemann, W.; Schuler, M. 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekttraeger Universitaetsforschung zum Nuklearen Brennstof- 
fkreislauf/Stillegung von Nuklearanlagen (PtUB/SN). Apr 1989. (In 
German). Contract BMFT 02 U 5857. (CONF-8901173—: Status re- 
port 1988 of Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreisiauf/Stillegung von Nuklearanlagen (PtUB/SN) of 
Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (Germany, 
F.R.), 26-27 Jan 1989). In Lectures of the 1988 status report of the 
sponsor of the project ‘University Research into the Nuclear Fuel 
Cycle’. Available from Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). 

The corrosion behaviour of niobium at rest potential or under 
galvanostatic load was examined for its dependence on the 
concentration of nitric acid and on the temperature. For the charac- 
terization of the oxidic surface layer, photocurrent spectra of the 
pure metals titanium, niobium and tantalum were recorded; on this 
occasion the influence of the beta- and alpha-radiation was also 
examined. The corrosion rates of the valve alloys hafnium with 2% 
of palladium (Hf2Pd) and titanium-palladium alloy (TiGr7) were 
measured for anodic and cathodic load and compared to the rates 
of pure metals. Corresponding examinations were carried out for 
high-alloy chromium-nickel steels with and without influence of Pu. 
(RB). 


14090 (PtUB-24, pp. 245-260) Steel corrosion in hot brine. 
Heusler, K.E. (Technische Univ. Clausthal, Clausthal-Zellerfeld 
(Germany, F.R.). Abt. Korrosion und Korrosionsschutz); Huemer, 
R.; Kusian, B. Kerntorschungszentrum Karisruhe G.m.b.H. (Ger- 
many, F.R.). Projekttraeger Universitaetsforschung zum Nukiearen 
Brennstoffkreislaut/Stillegung von Nuklearaniagen (PtUB/SN). Apr 
1989. (In German). Contract BMFT 02 U 5655. (CONF-8901173-: 
Status report 1988 of Projekttraeger Universitaetsforschung 
zum Nuklearen Brennstoffkreislauf/Stillegung von Nukiearaniagen 
(PtUB/SN) of Kernforschungszentrum Karlsruhe GmbH, Karlsruhe 
(Germany, F.R.), 26-27 Jan 1989). In Lectures of the 1988 status 
report of the sponsor of the project ’University Research into the 
Nuclear Fue/ Cycle’. Available from Kernforschungszentrum 
Karlsruhe GmbH (Germany, F.R.). Available from Kern- 
forschungszentrum Karlsruhe GmbH (Germany, F.R.). 

In the framework of the research project, the electrochemical ex- 
aminations of the corrosion rate and the kinetics of the formation of 
oxides on iron in dependence on temperatures of up to 300°C, on 
the corrosion potential and the solvent composition were continued 
under pressures of less than 100 bar generated by a medium- 
pressure apparatus. A high-pressure apparatus for electrochemical 
measurements of the equilibrium potential of the iron electrode and 
the corresponding equilibrium partial pressure of the hydrogen at 
system pressures of up to 4 kbar and at high temperatures, and a 
corresponding medium-pressure apparatus for the determination of 
the solubility of iron oxides were completed and first measurements 
with this apparatus were taken. (orig./RB). 


14091 (RFP—4186) Vacuum-induction melting, refining, and 
casting of uranium and its alloys. Jackson, R.J. Rockwell Inter- 
national Corp., Golden, CO (USA). Rocky Flats Plant. 11 Oct 1989. 
42p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP03533. Order Number DE90005522. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The vacuum-induction melting (VIM), refining, and casting of ura- 
nium and its alloys are discussed. Emphasis is placed on historical 
development, VIM equipment, crucible and mold design, furnace 
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atmospheres, melting parameters, impurity pickup, ingot quality, 
and economics. The VIM procedures used to produce high-purity, 


high-quality sound ingots at the US Department of Energy Rocky 
Flats Plant are discussed in detail. 


14092 (SAND-89-3050C) Strengthening of aluminum by 
oxygen implantation: Experimental results and mechanical 
modeling. Bourcier, R.J. (Sandia National Labs., Albuquerque, NM 
(USA)); Folistaedt, D.M.; Myers, S.M.; Polonis, D.H. Sandia Na- 
tional Labs., Albuquerque, NM (USA). 1989. 6p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-8910336-2: 1989 Materials Research Society fall meeting, 
Boston, MA (USA), Oct 1989). Order Number DE90005960. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The microstructure and mechanical properties of high purity alu- 
minum implanted with 20 at. % oxygen to a depth of roughly 500 
nm and subjected to various thermal histories have been 
examined. Transmission electron microscopy and Rutherford- 
backscattering spectrometry were used to characterize the depth 
and nature of the implanted zone. As implanted, the material 
appears to contain a homogeneous distribution of disordered pre- 
cipitates with sizes of 1.5-3.5 nm. Annealing at 450 or 550°C/1 hr 
induces ordering of the precipitates but only causes slight coarsen- 
ing. Ultra-low load identation hardness testing was used to probe 
the mechanical response of the surface-modified material. The 
data from the hardness tests were interpreted through the use of a 
finite-element model; the results indicate the flow stresses of an 
implanted and annealed layer are as high as 1600 MPa. The as- 
implanted material is much harder, approaching 3300 MPa. The 
degree of strengthening expected for the as-implanted and post- 
annealed material on the basis of the observed microstructure was 
estimated using several micromechanical models, and the results 
conform to the findings from indentation testing. 9 refs., 5 figs. 


14093 (SAND-—89-7095) Improved amorphous metal materi- 
als for magnetic pulse com . Smith, C.H. (Allied-Signal, 
Inc., Morristown, NJ (USA)). Sandia National Labs., Albuquerque, 
NM (USA); Allied-Signal, Inc., Morristown, NJ (USA). Aug 1989. 
62p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC04-76DP00789. Order Number DE90005723. Available from 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

This program was undertaken by Allied-Signal Inc., under con- 
tract from Sandia National Laboratories to examine methods to 
improve the performance of ferromagnetic amorphous metal alloys 
for magnetic pulse compression applications. The alloy studied was 
METGLAS® alloy 2605CO, an alloy with maximum saturation in- 
duction used in magnetic pulse compression projects. In order to 
reduce losses under rapid pulse magnetization, the limits of casting 
thinner ribbons, both in air and in vacuum, were explored as well as 
methods of reducing thickness after casting. The magnetic proper- 
ties of these ribbons were characterized as a function of thickness. 
The voltage hold off and the effects of conformal insulative coat- 
ings on magnetic properties were studied in an attempt to develop 
an annealable insulation capable of withstanding 100 volt pulses. 
Finally, recommendations were made based on this work for scal- 
ing up to larger quantities of thin ribbon. 17 refs., 17 figs., 9 tabs. 


14094 (UCRL-21266) Fusing silicon wafers with low- 
melting-temperature glass. Field, L.A; Miller, R.S. Lawrence 
Livermore National Lab., CA (USA). Oct 1989. 7p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE90005544. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

This paper describes research on a low-temperature technique 
for fusing two silicon wafers together. The work has focussed on 
integrating the bonding process with MOS IC processing. A seal 
that is apparently hermetic is achieved at 450°C between wafers 
which have gone through the individual processing steps needed 
to fabricate MOS capacitors and electrical leads through the sealed 
package. In order to use this process to bond at low temperature, 
the bonding surfaces must be smooth, clean, and phosphorus-free. 
8 refs., 5 tabs. 


14095 (UCRL-100527) Summary of a decade of raligun de- 
velopment for high-pressure research. Hawke, R.S. (Lawrence 
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Livermore National Lab., CA (USA)); Asay, J.R. Lawrence Liver- 
more National Lab., CA (USA). 28 Jun 1989. 8p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405- 
ENG-48;AC04-76DP00789. (CONF-890710-25: 5. international 
conference on megagauss magnetic field generation and related 
topics, Novosibirsk (USSR), 3-7 Jul 1989). Order Number 
DE90005247. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

For several decades the kinetic energy of fast-moving projectiles 
and plates (flat and cylindrical) has been used to compress and 
heat matter and to compress magnetic fields. During this period 
the achievement of higher velocities has extended the accessible 
range of research to faster shockwaves, higher shockwave and 
isentropic pressures, higher material densities, more intense mag- 
netic fields, etc. At present the fastest laboratory-size projectile 
accelerator is the two-stage light-gas gun (2SLGG), which acceler- 
ates projectiles to speeds between 8 and 9 kms. Interest in 
electromagnetic launchers (EML) in general, and in railguns (RG) 
in particular, has been motivated partly by the desire to reach even 
higher velocities. In this paper we briefly report on the status of 
railgun development, describe problems in attaining hyperveloci- 
ties, and report on the STARFIRE project, jointly undertaken by 
Sandia National Laboratories Albuquerque (SNLA) and Lawrence 
Livermore National Laboratory (LLNL). 17 refs., 4 figs., 1 tab. 


14096 (UCRL-—101325) Structural stability of heat treated 
W/8,C multilayers. Jankowski, A.F. Lawrence Livermore National 
Lab., CA (USA). Nov 1989. 6p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-891119-63: 
Materials Research Society fall meeting, Boston, MA (USA), 27 
Nov - 2 dec 1989). Order Number DE90005322. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The utilization of W/B,C multilayer structures as Bragg diffractors 
rests in their reflective efficiency and dependability, both of which 
rely on the stability of the layered structure. The layers within the 
vapor deposited multilayers, often amorphous, are typically 
metastable, hence susceptible to thermally induced structural 
change. In fact, crystallization and compound formation are known 
to occur in annealed multilayer systems. In this study, multilayers 
of W/C W/B,C were vacuum heat treated, then structurally exam- 
ined. A comparison between the pre- and post- heat treated 
Structures of the two multilayer systems, accomplished using 
diffraction and electron microscopy, indicate structural stability in 
the W/B,C multilayers as opposed to structural degradation noted 
the W/C system. 21 refs., 4 figs., 1 tab. 


14097 (UCRL-101556) The electronic structure of £5 grain 
boundaries in Cu. Sowa, E.C. (Lawrence Livermore National Lab., 
CA (USA)); Gonis, A.; Zhang, X.G. Lawrence Livermore National 
Lab., CA (USA). Dec 1989. 6p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-48. (CONF-891119-75: 
Materials Research Society fall meeting, Boston, MA (USA), 27 
Nov - 2 dec 1989). Order Number DE90005999. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

We present first-principles calculations of the densities of states 
(DOS's) of unrelaxed and relaxed twist and tilt grain boundaries 
(GB’s) in Cu. The relaxed configurations were obtained through the 
use of the Embedded Atom Method (EAM), while the DOS’s were 
calculated using the real-space multiple-scattering theory (RSMST) 
approach recently introduced in the literature. The DOS’s of GB's 
are compared against those of bulk materials as well as against 
one another. Although the RSMST calculations are still not self- 
consistent, these comparisons allow us to verify certain expected 
trends in the DOS's, and to verify the usefulness and reliability of 
our method. 8 refs., 4 figs. 


14098 (UCRL-—102521) Numerical model of bond strength 
measurements. Nutt, G.L. Lawrence Livermore National Lab., CA 
(USA). Dec 1989. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-48. (CONF-891119-74: Materials Re- 
search Society fall meeting, Boston, MA (USA), 27 Nov - 2 dec 
1989). Order Number DE90006000. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

We have reported bond strength measurements of metal/ceramic 
interfaces using shock waves to separate the bond by spallation. 
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The technique relies on the interpretation of the free surface veloc- 
ity of the metal film as it is spalied from the substrate. We answer 
several questions relating to the details of the interaction of the 
shock with the interface. Specifically, we examine the role of sound 
speeds in the measurements. We also calculate the plastic strain 
in the bond region and verify the theory relating to the jumpoff ve- 
locity of the scab to the bond strength. 3 refs., 8 figs., 1 tab. 


14099 Temary superconductors. Giorgi, A.L. (Los Alamos Na- 
tional Lab., NM (USA). Materials Science and Technology Div.). pp. 
572 of Ternary and multinary compounds. Deb, S.K.; Zunger, A. 
Materials Research Society, Pittsburgh, PA (1987). (CONF- 
8609160-: 7. international conference on ternary and multinary 
compounds, Snowmass, CO (USA), 10-12 Sep 1986). 

Ternary superconductors constitute a class of superconducting 
compounds with exceptional properties such as high transition tem- 
peratures (~ 15.2 K), extremely high critical fields (H.. >60 Tesla), 
and the coexistence of superconductivity and long-range magnetic 
order. This has generated great interest in the scientific community 
and resulted in a large number of experimental and theoretical in- 
vestigations in which many new ternary compounds have been 
discovered. A review of some of the properties of these ternary 
compounds is presented with particular emphasis on the ternary 
molybdenum chalcogenides and the ternary rare earth transition 
metal tetraborides. The effect of partial substitution of a second 
metal atom to form pseudoternary compounds is examined as well 
as some of the proposed correlations between the superconducting 
transition temperature and the structural and electronic properties 
of the ternary superconductors. 


14100 A study of the effect of voids on hydrogen diffusion 
through electroslag refined steel. Wang, M. (Ohio State Univ., 
Columbus, OH (USA). Dept. of Metallurgical Engineering); Shew- 
mon, P.G. pp. 434 of Hydrogen embrittlement: Prevention and 
control. Raymond, L ASTM, Philadelphia, PA (1988). (CONF- 
850503-: 2. ASTM national symposium on test methods for 
hydrogen embrittlement: prevention and control, Los Angeles, CA 
(USA), 24-26 May 1985). 

The authors discuss how disk-shaped thin specimens made of 
electrosiag refined (ESR) carbon steel were treated with hydrogen 
at 758 kPa (450 psi) at 600°C for 120, 240, or 432 h to produce 
microvoids (from methane bubbles) with a diameter of about 0.1 
um and a volume fraction up to 0.2%. Using the two-step replica 
technique, the size and density of voids were measured. The hy- 
drogen diffusion coefficients of these specimens were determined 
by an electrochemical permeation method. Different charging cur- 
rent densities were used. The microvoids serve as traps for 
hydrogen as indicated by the hydrogen diffusion coefficient de- 
creasing as the current density and the void density increased. 


14101 The hydrogen embrittlement susceptibility of ferrous 
alloys: The influence of strain on hydrogen entry and trans- 
port. . Scully, J.R. (Sandia National Labs., Albuquerque, NM 
(USA)); Moran, P.J. pp. 434 of Hydrogen embrittlement: Preven- 
tion and control. Raymond, L ASTM, Philadelphia, PA (1988). 
(CONF-850509-: 2. ASTM national symposium on test methods 
for hydrogen embrittlement: prevention and control, Los Angeles, 
CA (USA), 24-26 May 1985). 

In the present investigation a series of slow-strain-rate 
measurements, electrochemical measurements to_ investigate 
adsorption-absorption kinetics and eventually a combination of 
these, are being performed and are described. A discussion of 
electrochemical techniques being utilized for adsorption-absorption 
studies is included. It is anticipated that once this program is com- 
pleted, the influence of plastic deformation on the hydrogen 
absorption and apparent hydrogen diffusion rate for a high-strength 
steel will be assessed. 


14102 Application of Onsager’s reciprocity relations to alloy 
solidification. Kaplan, T. (Oak Ridge National Lab., Oak Ridge, 
TN (US)); Gray, L.J.; Aziz, M.J. pp. 703 of Fundamentals of beam- 
solid interactions and transient thermal processing. Aziz, M.J.; 
Rehn, L.E.; Stritzker, B. Materials Research Society, Pittsburgh, PA 
(1988). DOE Contract ACO5-840R21400. (CONF-8711126—:. Sym- 
posium on fundamentals of beam-solid interactions and transient 
thermal processing, Boston, MA (USA), 30 Nov - 3 dec 1987). 





A requirement of any theory for the kinetics of interface motion 
during a phase transformation is that the force law which relates 
fluxes to termodynamic forces satisfies Onsager's reciprocity rela- 
tions. In this paper the authors show how to apply Onsager’s 
relations to a phase transformation mediated by a moving interface 
in a two-component system. They use the result to evaluate two 
proposed models for interface motion during alloy solidification. 


14103. Thermal wave characterization of semiconductors 
and superconductors. Rosencwaig, A. (Therma-Wave, Inc., Fre- 
mont, CA (USA)); Opsal, J.; Smith, W.L.; Willenborg, D.L. pp. 1147 
of Review of progress in quantitative nondestructive evaluation. 
Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760—: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

A method of thermal wave characterization of defects, precipi- 
tates, dislocations, dislocation clusters, and stacking faults in 
semiconductor and superconductor materials is presented. Laser 
radiation is used to generate thermal waves. The laser induced 
modulations in the local temperature of the sample induces a cor- 
responding modulation in the local refractive index. This variation in 
refractive index in turn is detected through the modulation in the 
reflectance of a laser probe beam from the surface of the material. 
Images with 1 micrometer spatial resolution are given for silicon 
and for yttrium-barium-copper oxide superconductors. 


14104 Effect of hydrogen in plastic zones of sing 
notch HSLA samples. Harvey, |.R. (Univ. of Utah, Salt Lake City 
(USA)); Byrne, J.G. pp. 1147 of Review of progress in quantitative 
nondestructive evaluation. Volume 8B. Thompson, D.O.; Chimenti, 
D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 
Hydrogen embrittlement has caused many service failures in line 
pipe steel. The particular focus of this work was an exploration with 
positron annihilation of plastic zones at crack tips and how these 
are or are not affected by hydrogen. It had been established some 
time ago that hydrogen can temporarily screen defects such as va- 
cancies and disivcations from detection by positrons. Another 
motive for the work was to verify a report that claimed to have 
mapped with positron annihilation an increase in the size of a plas- 
tic zone in a steel due to the cathodic charging of hydrogen. 
Several aspects of this report were quite difficult to understand, es- 
pecially how a sample containing a crack could be wedged open 
and then sectioned (with wedge in place) into 2-mm thick slices, 
which then were hydrogen charged and positron surveyed with as- 
tounding resolving power in view of the limitations of typical 
positron source sizes. In the current work, hardness and positron 
Doppler shift data were taken to examine the relations between hy- 
drogen and tensile-induced plastic zones ahead of a notch. 


14105 Electron channeling studies of discontinuous crack 
events and strain distributions in bec metals. Gerberich, W.W. 
(Univ. of Minnesota, Minneapolis (USA)); Wright, A.G.; Peterson, 
K.A. TMS (The Metallurgical Society) Paper Selection (USA), 56: 
10 (Fal 1984). (CONF-840909-: TMS-AIME fall meeting, Detroit, 
MI (USA), 16-20 Sep 1984). 

Electron channeling studies of polycrystalline Ti-30Mo and single 
crystal Fe-3%Si have demonstrated that detailed mechanisms of 
hydrogen embrittlement and dynamic fracture may be elucidated. 
First it is shown that three dimensional strain gradients may be ob- 
tained by a serial etching technique. Such approaches may be 
used to quantify effective stress intensity concepts as well as de- 
formation discontinuities. The key to relating qualitative channeling 
line width measurements to dislocation density and/or strain is a 
good calibration. To improve existing calibrations, the authors are 
attempting to use convergent beam and back-scattered electron 
channeling in the STEM on directly-imaged dislocation densities in 
thin films. The quality of these Kossel patterns which form in elasti- 
cally scattered electrons which are then Bragg scattered are 
discussed. 


14106 Review of alkali metal and refractory alloy compati- 
bility for Rankine cycle applications. DiStefano, J.R. (Oak Ridge 
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National Lab., TN (USA)). Journal of Materials Engineering (USA), 
11(3): 215-226 (1989). 

The principal corrosion mechanisms in refractory metal-alkali 
systems are dissolution, mass transfer, and impurity reactions. In 
general, niobium, tantalum, molybdenum, and tungsten have low 
solubilities in the alkali metals, even to very high temperatures, and 
static corrosion studies have verified that the systems are basically 
compatible. Loop studies with niobium and tantalum based alloys 
do not indicate any serious problems due to temperature gradient 
mass transfer. Above 1000 K, dissimilar metal mass transfer is 
noted between the refractory metals and iron or nickel based al- 
loys. The most serious corrosion problems encountered are related 
to impurity reactions associated with oxygen. 


14107 Acoustic emission from intergranular subcritical 
crack growth. Jones, R.H. (Pacific Northwest Lab., Richiand, WA 
(USA)); Friesel, M.A.; Gerberich, W.W. Metallurgical Transactions, 
[Section] A: Physical Metallurgy and Materials Science (USA), 
20A: 637-648 (Apr 1989). DOE Contract ACO6-76RL01830. 

The authors discuss acoustic emission (AE) measured during 
subcritical crack growth of Fe, Ni, 304 SS, a tool steel, and an Fe- 
Si single crystal. Tests were conducted using compact tension type 
samples in a variety of environments. lon with two levels of S and 
P grain boundary concentrations was tested in Ca(NO3)2 at +750 
mV; Ni and P segregation was tested in 1N H2SO, at +900 mV; 
two heats of 304 SS were tested in Na2S2O3 at open circuit poten- 
tials; Fe and Ni with S-enriched grain boundaries were tested in 1N 
H2SO, at cathodic potentials; and RDS tool steel and an [001] ori- 
ented Fe-Si single crystal were tested in gaseous hydrogen at a 
pressure of 1 atm. The number of AE events/mm? of crack exten- 
sion increased with an increase in transgranular fracture for all of 
these test conditions with the exception of the FE-Si single crystal. 
In this case, crack extension was 100 pct transgranular, but the 
number of events/mm* was negligible. it was concluded that the 
short, discontinuous crack jumps were not detectable with the AE 
monitoring equipment. 


14108 A small-angle neutron scattering study of the kinet- 
les of tion in a Ni-12.5 at. pet Si 
alloy. Polat, S. (Illinois Univ., Urbana, IL (USA). Dept. of Materials 
Science and Engineering (USA)); Chen, H.; Epperson, J.E. Metal- 
lurgical Transactions, [Section] A: Physical Metallurgy and 
Materials Science (USA), 20A: 699-710 (Apr 1989). DOE Contract 
AC02-80ER10744. 

The authors discuss kinetic behavior of precipitation in a super- 
saturated Ni-12.5 at. pet Si alloy single crystal studied by the 
small-angle neutron scattering (SANS) technique to si 
earlier transmission electron microscopy (TEM) and wide-angle X- 
ray diffraction (XRD) work. The SANS measurements performed at 
room temperature on quenched specimens subjected to isothermal 
anneals at 400, 450, 505, and 550°C for various amounts of time 
have revealed the presence of an interference peak in the scatter- 
ing function. The particle size, determined according to the Guinier 
approximation, is found to grow in accordance with the diffusion 
controlled model put forth by Lifshitz and Slyozov, and indepen- 
dently by Wagner. The activation energy for solute diffusion is 
determined using the rate constants governing the growth of parti- 
cle size and the variation of the mean interparticle distance. Results 
are in agreement with the values given in the literature. Transition 
from an earlier growth stage has been observed, and enhanced 
diffusion is noted at temperatures below 505°C; both observations 
are consistent with the previous X-ray results. Discrepancies in the 
size parameters determined by different techniques are discussed. 


14109 The effect of m addition on properties of 
iron aluminides. McKamey, C.C. (Oak Ridge National Lab., TN 
(USA)); Horton, J.A. Metallurgical Transactions, [Section] A: Physi- 
cal Metallurgy and Materials Science (USA), 20A: 751-758 (Apr 
1989). DOE Contract AC05-840R21400. 

The authors describe the effect of the addition of up to 10 pct 
molybdenum on several metallurgical properties of Fe-28Al (at. pct) 
to which 1 pct TiB2 was added for grain refinement. It was deter- 
mined that the addition of molybdenum results in a decrease in 
grain size, an increase in the recrystallization temperature, and an 
increase in the DO; to B2 ordering transformation temperature. 
The solubility limit of molybdenum in the matrix of the base alloy 
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was found to be about 6 pct. At this concentration, another 1 pct is 
dissolved in the TiB2 precipitates. Tensile strengths were increased 
slightly by adding up to 2 pct Mo, but ductility decreased, even 
though grain sizes were reduced. The fracture mode in tension did 
not change with addition of molybdenum up to 2 pct. 


14110 Stability of CsCltype intermetallic compounds under 
ball milling. Hellstern, E. (W. M. Keck Laboratory of Engineering 
Materials, California Institute of Technology, Pasadena, California 
91125 (US)); Fecht, H.J.; Fu, Z.; Johnson, W.L. Journal of Materi- 
als Research (USA), 4(6): 1292-1295 (Nov 1989). 

We investigated the stability of the CsCl-type compounds AlRu, 
SiRu, NiTi, and CuEr under heavy deformation by high-energy ball 
milling. As a result, nanocrystalline intermetallic compounds have 
been synthesized with a microstructure which show a mixture of 
highly strained crystallites (5-12 nm) with random orientation. Ther- 
mal analysis of the samples indicates stored deformation energies 
of 5-10 kJ/mole stored by incorporation of lattice defects, chemical 
disorder and grain boundaries, and an increase of the heat capac- 
ity of up to 13%. Chemical disordering of the crystal is monitored 
by means of the long-range order parameter. The observed de- 
crease in chemical order can be explained by the high grain 
boundary density of nanocrystalline metals. 


14111 Effect of simultaneous B* and N*, implantation on 
microhardness, fatigue life, and microstructure in Fe-13Cr-15Ni 
base alloys. Lee, E.H. (Oak Ridge National Laboratory, Metals 
and Ceramics Division, P. O. Box 2008, Oak Ridge, Tennessee 
37831 (US)); Mansur, L.K. Journal of Materials Research (USA), 
4(6): 1371-1378 (Nov 1989). DOE Contract AC05-840R21400. 

Microhardness and cantilever beam fatigue measurements were 
conducted on Fe-13Cr-15Ni base austenitic alloys that were 
implanted with boron and nitrogen ions either singly or simultane- 
ously. The microstructure of the modified surface layer and 
dislocation slip modes after fatigue tests were investigated by opti- 
cal and transmission electron microscopy. Both hardness and 
fatigue life were improved by ion implantation, but the greatest im- 
provement was achieved when boron and nitrogen were implanted 
simultaneously. The degree of fatigue life improvement also varied 
with minor changes in the base alloying compositions: nitrogen 
was detrimental or ineffective on the presence of titanium, and 
boron was much more effective in the presence of molybdenum. 
Comparison of slip band morphology between the compression 
and tension cycles indicated that implantation improved the re- 
versibility of surface slip and delayed crack initiation. 


14112 Rapid e-beam heating for studying metastable 
transitions in Mn. Knapp, J.A. (Sandia National Laboratories, Al- 
buquerque, New Mexico 87185-5800 (US)); Follstaedt, D.M. 
Journal of Materials Research (USA), 4(6): 1393-1397 (Nov 
1989). DOE Contract AC04-76DP00789. 

We have used rapid e-beam heating and quenching to study 
metastable transitions between allotropic phases in Mn and to de- 
termine relative rates of transformation between the allotropes. The 
equilibrium a-—-6 transition at 720 °C is bypassed and the 
metastable a-—-+ transition is observed to occur at a temperature 
(880+30 °C) near that predicted thermodynamically (864 °C). 


14113 beam melted icosahedral Al-Mn surface layers: Mi- 
crostruciures and in defects. Folistaedt, D.M. (Sandia 
National Laboratories, Albuquerque, New Mexico 87185-5800 
(US)); Knapp, J.A. Journal of Materials Research (USA), 4(6): 
1398-1416 (Nov 1989). DOE Contract AC04-76DP00789. 

The microstructure of icosahedral Al(Mn) in melt-quenched sur- 
face alloys has been characterized with TEM. Single-phase alloys 
with 20 at. % Mn show angular misorientations (up to ~7°) across 
internal boundaries radiating from the nucleation centers of grains. 
Lowering the Mn content results in fec Al at grain boundaries and 
between branches of the icosahedral grains; the presence of 
Al-rich liquid around growing grains apparently eliminates the mis- 
orientations seen with 20 at. % Mn. The grains have a dense 
distribution of dislocation-like defects, but have sufficient orienta- 
tional order to exhibit well-defined diffraction contours. Weak 
reflections in diffraction patterns from small areas (0.7 ym) of 
grains exhibit deviations from exact icosahedral symmetry positions 
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which were analyzed to evaluate a phase strain tensor and charac- 
terize misordering defects in the quasicrystalline structure. A 
negative matrix element (m~—0.05) for a tensor axis along a two- 
fold icosahedral axis accounts for most of the distortions in these 
patterns and those from other melt-quenched icosahedral Al(Mn) 
and Al(Mn,Si) alloys; this dominant element lowers the symmetry 
to Do. This axis is nearly perpendicular to the growth direction, 
which suggests that the misordering is due to rapid growth during 
the quench; however, the D> distortion may also result from an 
elastic instability predicted for icosahedral phases. Distortions in 
Al(Cr,Ru) can be fit with a similar tensor but with m>0. Thus the 
phason character identified here may apply to other aluminum- 
transition metal icosahedral phases as well. 


14114 Mechanical properties of nickel beryllides. Nieh, T.G. 
(Lockheed Missiles and Space Co., Inc., Research and Develop- 
ment Division, 0/93-10, B/204, 3251 Hanover Street, Palo Alto, 
California 94304 (US)); Wadsworth, J.;; Liu, C.T.;. Journal of Mate- 
rials Research (USA), 4(6): 1347-1353 (Nov 1989). DOE Contract 
AC05-840R21400. 

The elastic properties of nickel beryllide have been evaluated 
from room temperature to 1000 °C. The room temperature modu- 
lus is measured to be 186 GPa, which is relatively low by 
comparison with other B2 aluminides such as NiAl and CoAl. Hard- 
ness measurements were carried out on specimens that had 
compositions over the range from 49 to 54 at. % Be, using both a 
Vickers microhardness tester and a nanoindentor. It was found that 
the hardness of NiBe exhibits a minimum at the equiatomic compo- 
sition. This behavior is similar to that of aluminides of the same 
crystal structure, e.g., NiAl and CoAl. The effect of interstitial oxy- 
gen on the hardness of NiBe has also been studied and the results 
show that the presence of oxygen in NiBe can cause a significant 
increase in hardness. It is demostrated that the hardness increase 
for the off-stoichiometric compositions is primarily caused by inter- 
stitial oxygen and can only be attributed partially to anti-site defects 
generated in off-stoichiometric compositions. Nickel beryllides 
appear to have some intrinsic room temperature ductility, as evi- 
denced by the absence of cracking near hardness indentations. 


14115 Influencing the shape of creep cavities in nickel alu- 
minides by stress changes. Martinez, L. (institute of Physics, 
University of Mexico, P. O. Box 20-364, 01000 Mexico, D.F. (MX)); 
Schneibel, J.H. Journal of Materials Research (USA), 4(6): 1379- 
1384 (Nov 1989). DOE Contract AC05-840R21400. 

A nickel aluminide of composition Ni-23.5 Al-0.5Hf-0.2B (at. %) is 
found to develop intergranular cavities with a quasi-equilibrium 
shape when it is creep deformed at high temperatures and low 
stresses. When the temperature is lowered and the stress signifi- 
cantly increased (by a factor of 10), crack-like noses form at the 
tips of the original quasi-equilibrium cavities. Although this observa- 
tion is in general agreement with previously published computer 
simulations, certain complications are found as well. The experi- 
mental and theoretical relationships between growth rates and sizes 
of the crack-like noses are inconsistent, and growth-rates vary from 
nose to nose. Possible reasons for these effects are discussed. 


14116 Structurally-induced elastic anomalies in a superiat- 
tice of (001) twist grain boundaries. Wolf, D. (Materials Science 
Division, Argonne National Laboratory, Argonne, Iilinois 60439 
(US)); Lutsko, J.F. Journal of Materials Research (USA), 4(6): 
1427-1443 (Nov 1989). DOE Contract W-31-109-ENG-38. 

It is suggested that the “supermodulus effect” observed for 
composition-modulated strained-layer superlattices may arise from 
the presence of the structurally disordered solid interfaces and not 
necessarily from electronic structure effects. The latter are 
excluded by investigating the elastic properties of a so-called grain- 
boundary superlattice in which chemically identical materials are 
joined to form a three-dimensional superiattice. Both an embedded- 
atom-method and Lennard-Jones potential are employed in our 
zero-temperature atomistic calculations of the elastic constants and 
moduli of such a superlattice. They yield qualitatively similar results 
which, for large modulation wave lengths, can be represented by a 
mean-field model in which the interfacial regions are characterized 
by a set of effective elastic constants which are different from 
those of the bulk regions. The appearance of a maximum in the bi- 
axial modulus and a minimum in the shear modulus is shown to 
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arise from the interaction between interfaces. It is also shown that 


such extreme anomalies appear only in the moduli but not in the 
elastic constants of the grain-boundary superlattice. 


14117 Solid-state am lon, interdiffusion and ion- 
beam mixing in Au/Zr and Ni/Zr. Ding, F. (Materials Science 
Division, Argonne National Laboratory, Argonne, Illinois 60439 
(CN)); Okamoto, P.R.; Rehn, L.E. Journal of Materials Research 
(USA), 4(6): 1444-1449 (Nov 1989). 

Inert-gas markers, Rutherford backscattering and x-ray diffraction 
were used to investigate solid-state interdiffusion in NiV/Zr and Au/Zr 
bilayer films as a function of temperature; microstructural studies 
during annealing were performed in situ, in a high-voltage electron 
microscope. Au, in contrast to Ni, is not an anomalously fast dif- 
fuser in crystalline Zr. Nevertheless, an amorphous product phase 
was found in both alloy systems for reaction temperatures <550 K; 
heterogeneous nucleation of the amorphous phase was observed 
in AwZr. The interdiffusion data reveal two distinct Arrhenius 
regimes, 330-~470 K and ~480 to 550 K, with quite different ap- 
parent activation enthalpies. These thermal interdiffusion results 
are compared with temperature dependent studies of ion-beam 
mixing in similar bilayer specimens. This comparison indicates that 
the enhanced efficiencies observed for ion-beam mixing above 
~480 K result from the as-prepared metastable microstructure, and 
are not due to radiation-enhanced diffusion. 


14118 Mechanical alloying of Fe and V : Intermix- 
ing and amorphous formation. Fultz, B. (California 
Institute of Technology, 138-78, Pasadena, California 91125 (US)); 
Le Caer, G.; Matteazzi, P. Journal of Materials Research (USA), 
4(6): 1450-1455 (Nov 1989). 

Moessbauer spectrometry and x-ray diffractometry were used to 
characterize the microstructural changes that occurred during the 
mechanical alloying of Fe and V powders. After 3 hrs of essentially 
no interatomic intermixing, an Fe-V alloy began to form. At first the 
chemical composition of this alloy was highly inhomogeneous, hav- 
ing large variations over distance scales of less than 100 A. After 
about 24 hrs of ball milling, the alloy homogenized and then be- 
came at least partly amorphous. 


14119 Interfacial reactions in the Nb/GaAs system. Schuiz, 
K.J. (IBM Application Business Systems, Rochester, Minnesota 
55901 (USA)); Chang, Y.A.;. Journal of Materials Research (USA), 
4(6): 1462-1472 (Nov 1989). 

Solid-state reactions between niobium and gallium arsenide in 
both thin film and bulk forms were studied in the temperature 
range 400 to 1000 °C using transmission electron microscopy 
(TEM), metallography, scanning electron microscopy (SEM), and 
electron probe microarialysis (EPMA). Initially Nb,As, and NbsGa3 
formed at the interface and grew very slowly. Following an incuba- 
tion period, NbAs and NbGag nucleated and grew at rates several 
orders of magnitude faster than the initial phases. The resulting 
metastable diffusion path, Nb/NbGa3/NbAs/GaAs, was observed 
even after relatively long-term annealing and is believed to be 
kinetically stabilized. Formation of the other Nb-Ga binary com- 
pounds as predicted by the phase diagram was inhibited by 
nucleation and kinetic barriers. The observed reaction sequence is 
discussed considering the thermodynamics, kinetics, and possible 
growth mechanisms involved in the reaction. 


14120 Microstructures and phase relationships in the Ti,Al 
+ Nb system. Kestner-Weykamp, H.T. (Washington Univ., Seattle, 
WA (USA). Dept. of Materials Science and Engineering); Ward, 
C.H.; Broderick, T.F.; Kaufman, M.J. Scripta Metallurgica (USA), 
23(10): 1697-1702 (Oct 1989). 

Alloys based on the az-TigAl compound (hexagonal) DO;9 are 
currently experiencing limited use as advanced aerospace materi- 
als. To date, the alloys with the most desirable properties contain 
additions of 6 stabilizers, such as Nb, Mo and V, which promote 
the formation of a two-phase mixture of a2+8 or a2+B2 (where B2 
refers to the ordered CsCl structure). Unfortunately, the phase rela- 
tionships in these systems have not been established in sufficient 
detail to allow their more widespread application. Recently, there 
has been a series of investigations aimed at alleviating this defi- 
ciency in the ternary Ti-Al-Nb system. These studies have clearly 
indicated the existence of the ordered B2 phase, which, in the 


pee lage can be retained at room temperature by rapid 
cooling from the liquid or solid state. The authors describe 
(TINb)3Al alloys (from 0 to 30 at. pct. Nb) were studies after con- 
ventional and nonequilibrium (i.e., rapid solidification) processing 
with an emphasis on providing further insight into the transforma- 
tion sequences and phase equilibria in these alloys. 


14121 on dispersion in simple metals. Tsuei, 
K. (Department of , University of Pennsylvania, Philadel- 
phia, Pennsylvania 19104 (USA)); Plummer, E.W.; Feibeiman, P.J. 
Physical Review Letters (USA), 63(20): 2256-2259 (13 Nov 1989). 
DOE Contract AC04-76DP00789. 

Angle-resolved reflection inelastic electron scattering has been 

used to measure the dispersion of the surface plasmon for thick 
films of Na and K. The measured dispersion is negative at small 
momentum parallel to the surface as predicted by quantum- 
mechanical calculations of the dynamic response of the electrons 
at the surface of an interacting electron gas. A simple physical 
picture is presented to explain the origin of the negative surface- 
plasmon dispersion in simple metals. 
14122 Kondo coherence in UBe,3: Magnetoresistance at 
high pressure. Aronson, M.C. (Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545 (USA)); Thomoson, J.D.; Smith, 
J.L.; Fisk, Z.; McElfresh, M.W. Physical Review Letters (USA), 
63(20): 2311-2314 (13 Nov 1989). 

We have used resistance measurements at pressures to 95 kbar 
and magnetic fields to 8 T to probe the establishment of Kondo co- 
herence in the heavy-fermion Kondo lattice UBe;3. With increasing 
pressure, the negative magnetoresistance characteristic of 
noninteracting Kondo impurities evolves into the positive magne- 
toresistance expected for a coherent Kondo lattice. We show that 
coherence is established by the suppression of inelastic scattering, 
over a temperature range which expands as pressure decreases 
the superconducting transition temperature T- and increases the 
Kondo temperature 7,. 


14123 Model for the c{2x2) structure induced by K on 
Au(110). Ho, K.M. (Ames Laboratory, U.S. Department of Energy 
— Department of Physics, lowa State University, Ames, lowa 
50011 (USA)); Chan, C.T.; Bohnen, K.P. Physical Review [Section] 
B: Condensed Matter (USA), 40(14): 9978-9981 (15 Nov 1989). 
DOE Contract W-7405-ENG-82. 

We propose a new model for the c(2x2) structure observed in 
the adsorption of K on the Au(110) surface. The equilibrium geom- 
etry and structural properties are predicted from first-principles 
total-energy calculations. The results indicate that our model has a 
lower energy than a previously proposed model. 


14124 Effect of temperature on the dynamics of energetic 
displacement cascades: A molecular dynamics study. Hsieh, 
H. (Department of Materials Science and Engineering, University of 
Illinois at Urbana-Champaign, Urbana, Illinois 61801 (USA)); Diaz 
de la Rubia, T.; Averback, R.S.; Benedek, R. Physical Review 
[Section] B: Condensed Matter (USA), 40(14): 9986-9988 (15 Nov 
1989). DOE Contract AC02-76ER01198. 

Molecular dynamics simulations of 3-keV displacement cascades 
in Cu at temperatures of 0, 300, 500, and 700 K have been per- 
formed using the Gibson |! potential. Most atomic displacements 
occur in the quasimolten core region that develops at t~0.5 ps and 
persists for several ps. The size and lifetime of the molten regions 
increase with ambient temperature, which results in a fourfold in- 
crease in atomic mixing between 0 to 700 K and a decrease in 
defect production. The instantaneous diffusion coefficients in the 
cascade melt are in close agreement with those in the equilibrium 
liquid. 


14125 Electronic structure of grain boundaries. Sowa, E.C. 
(Chemistry and Materials Science, L-356, Lawrence Livermore Na- 
tional Laboratory, Livermore, California 94550 (USA)); Gonis, A.; 
Zhang, X.; Foiles, S.M. Physical Review [Section] B: Condensed 
Matter (USA), 40(14): 9993-9996 (15 Nov 1989). DOE Contract 
W-7405-ENG-48. 

We report the first application of the recently developed real- 
space multiple-scattering theory to the calculation of the local 
density of states (DOS) at metallic grain boundaries. Our method 
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treats properly the semi-infiite nature of the material on either side 
of the boundary. We exhibit and compare local DOS's at selected 
sites for both unrelaxed and relaxed £5(100) 36.9° twist and 
£5(310) tilt grain boundaries in Cu, where the atomic coordinates 
of the relaxed configurations were obtained with the Embedded 
Atom Method. 


14126  Time-of-flight scattering and recoiling spectrometry. 
Ill. The structure of hydrogen on the W(211) surface. Shi, M. 
(Department of Chemistry, University of Houston, Houston, Texas 
77204-5641 (USA)); Grizzi, O.; Bu, H.; Rabalais, J.W.; Rye, R.R.; 
Nordiander, P. Physical Review [Section] B: Condensed Matter 
(USA), 40(15): 10163-10180 (15 Nov 1989). 

The technique of time-of-flight scattering and recoiling spectrom- 
etry (TOF-SARS) with detection of both neutrals and ions is 
applied to structural analysis of hydrogen adsorbed at saturation 
coverage on a W(211) surface in the temperature range 100 °C to 
200 °C. Scattering and recoiling spectra, induced by pulsed Ne* 
and Ar* primary-ion beams, are monitored as a function of polar 
beam incident angle a, surface azimuthal angle 6, scattering angle 
6, recoiling angle ¢, and ejection angle 6. Plots of hydrogen recoil 
intensities in (a,5) space provide recoiling structural contour maps 
and recoiling structural plots which are representative of the recoil 
symmetry of hydrogen on the W(211) surface. Measurements of 
recoil (both direct and surface recoils) intensities as a function of a 
and 6 along different azimuths 6 provide experimental values of 
the critical incident angle a, .., for shadowing and the critical ejec- 
tion angle Bc (or a¢p)) for blocking by neighboring atoms. 


14127. Therm ic behavior of the heavy-fermion com- 
pounds Ce3X (X=Al,in,Sn). Chen, Y. (Institute of Physics, 
Academia Sinica, Nankang, Taipei, Taiwan (TW)); Lawrence, J.M.; 
Thompson, J.D.; Willis, J.O. Physical Review [Section] B: Con- 
densed Matter (USA), 40(16): 10766-10777 (1 Dec 1989). 

We have measured the resistivity p(7) and susceptibility x(7) of 
CesAl, Cegin, and Ce3Sn in the temperature range 1-350 K, the 
specific heat C(7) for 1-25 K and the pressure dependence of the 
resistivity p(P,T) for O0<P<16 kbar and 1<7<300 K. These are 
heavy-fermion systems that show no superconductivity above 0.4 
K. In the ground state the linear coefficients of the specific heat + 
are 0.70 and 0.26 J/mol Ce K? for Cegin and Ce3Sn, respectively. 
The magnetic specific heat of Cegin shows two separated maxima: 
one at 4.3 K due to the heavy fermions and a second Schottky 
peak at 23 K arising from a I7-Ig crystal-field splitting of order 
Tor=65 K. For CegSn the crystal-field splitting is comparable. From 
x(0) we obtain values of the Wilson ratio of 11.5 and 7.0 for Cegin 
and Ce3Sn. We argue that these large values represent the pres- 
ence of ferromagnetic correlations in the ground state. 
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Refer also to citation(s) 12295, 12296, 13051, 13706, 14079, 
14095, 14097, 14105, 14192, 14205, 14213, 14214, 14254, 14268, 
14566, 14567, 14568, 14574, 14612, 15608, 15609, 15681, 15783 


14128 (AD-A-213004/5/XAB) Local pairing and antiferro- 
magnetism in high-T(c) superconductors. Technical report. 
Lee, H.R.; George, T.F. State Univ. of New York, Buffalo, NY 
(USA). Dept. of Chemistry. Sep 1989. 17p. (UBUFFALO/DC— 
89/TR-112). Available from NTIS, PC AO3/MF A01. 

The CuO, planes in high-temperature superconductors are 
studied by a two-dimensional Hubbard Hamiltonian with a new pro- 
posed vacuum (d9p6). The superexchange between Cu sites and 
the hopping parameters of the carriers estimated in this new vac- 
uum has good agreement with the experimental observation as 
well as numerical calculations with a finite cluster. Single carriers 
(electrons for n-type or holes for p-type) are localized due to the 
rigidity of the antiferromagnetic background. Local pairing in the 
CuOz plane enables the paired states to move around without dis- 
turbing the antiferromagnetic background. The binding energy is 
estimated from the pair hopping energy, which causes the paired 
state to be lower in energy than the single-carrier state. 


14129 (CONF-890426-33) Novel approach for high resolu- 
tion TEM [transmission electron microscopy] studies of 
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ceramic-ceramic interfaces. Datye, A.K. (New Mexico Univ., Al- 
buquerque, NM (USA)); Paine, R.T.; Narula, C.K.; Allard, L.F. Oak 
Ridge National Lab., TN (USA). [1989]. 7p. Sponsored by U.S. 
DOE Conservation & Renewable Energy; Los Alamos National 
Laboratory; National Science Foundation; Sandia National Labora- 
tories. DOE Contract AC05-840R21400. Grant CDR-8803152. 
From Spring meeting of the Materials Research Society; San 
Diego, CA (USA); 24-28 Apr 1989. Order Number DE90005272. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Ceramic coatings on oxides can be studied by high resolution 
transmission electron microscopy (HRTEM), with minimal sample 
preparation, if the substrate consists of nonporous particles of sim- 
ple geometric shape. Interfaces suitable for ‘end-on’ examination 
by HRTEM can be readily obtained without any necessity for 
ion-beam thinning. All the interface orientations that are thermody- 
namically stable are available for examination from a_ single 
sample. This technique is of general applicability and can be used 
for studies of metal-ceramic and ceramic-ceramic interfaces. We 
have examined the nature of boron nitride interfaces with oxides 
such as MgO, TiO. and Al,O3 and find that BN appears to wet the 
oxide surface and form tough, adherent coatings. The hexagonal 
crystalline BN grows with the (0001) planes always being locally 
parallel to the oxide surface in every instance. 14 refs., 3 figs. 


14130 (CONF-890939-3) Anisotropy and dimensionality in 
untwinned crystals of YBa2Cu,0,_;. Crabtree, G.W. (Argonne 
National Lab., IL (USA)); Welp, U.; Kwok, W.K.; Grimsdicth, M.; 
Vandervoort, K.G.; Fang, M.M.; Liu, J.Z. Argonne National Lab., IL 
(USA). 1989. 21p. Sponsored by U.S. DOE Energy Research; Na- 
tional Science Foundation. DOE Contract W-31109-ENG-38. 
STC—8809854. From international conference on high T- thin films 
and single crystals; Ustron (Poland); 30 Sep - 4 oct 1989. Order 
Number DE90004890. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

A review of de magnetization measurements of the supercon- 
ducting transition in twinned and untwinned single crystals of 
YBa2Cu307_; is presented. The upper critical fields derived from 
the onset of diamagnetism are a factor of 3-4 times larger than 
those determined from the zero resistance temperature. The mag- 
netic upper critical fields are linear in temperature with an 
anisotropy in slope of ~5 between the c direction and the ab 
plane. The angular dependence of the upper critical field implies 
three dimensional behavior. A crossover to layered behavior is esti- 
mated to occur at ~74 K. In untwinned crystals produced by 
uniaxial strain technique, there is no detectable anisotropy in the 
upper critical field in the ab plane, implying that the one dimen- 
sional Cu-O chains do not play a significant role in determining the 
superconducting properties. 15 refs., 7 figs. 


14131 (CONF-891119-68) Adhesion of sliver films to lon- 
bombarded alumina. Erck, R.A.; Fenske, G.R. Argonne National 
Lab., IL (USA). Dec 1989. 12p. Sponsored by U.S. DOE Conserva- 
tion & Renewable Energy. DOE Contract W-31109-ENG-38. From 
Materials Research Society fall meeting; Boston, MA (USA); 27 
Nov - 2 dec 1989. Order Number DE90005642. Available from 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Silver films were deposited on alumina substrates using ion bom- 
bardment. Adhesion strength was measured as a function of 
deposition conditions, sputter-cleaning time, and bombarding ion 
species, using a pull-type adhesion tester. Argon- and argor/ 
oxygen-ion sputtering produced large increases in adhesion 
strength, with the greatest increases occurring for oxygen-ion bom- 
bardment. Adhesion strength increased monotonically as a function 
of ion sputtering time. At a given deposition rate, further enhance- 
ment of adhesion is seen with concurrent ion bombardment. 16 
refs., 3 figs., 1 tab. 


14132 (CONF-891119-70) Hyper- and hypobaric process- 
ing of Tl-Ba-Ca-Cu-O superconductors. Goretta, K.C.; Routbort, 
J.L.; Shi, Donglu; Chen, J.G.; Hash, M.C. Argonne National Lab., 
IL (USA). Nov 1989. 4p. Sponsored by U.S. DOE Conservation & 
Renewable Energy; U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From Materials Research Society fall meeting; 
Boston, MA (USA); 27 Nov - 2 dec 1989. Order Number 
DE90005637. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 





Tl-based superconductors of initial composition Tl:Ca:Ba:Cu 
equal to 2:2:2:3 and 1:3:1:3 were heated in oxygen at pressures of 
10* to 6 x 105 Pa. The 2:2:2:3 composition formed primarily the 2- 
layer superconductor with zero resistance from 77 to 104 K. The 
1:3:1:3 composition formed nearly phase pure 3-layer supercon- 
ductor with a maximum zero resistance temperature of 120 K. 
Application of hyperbaric pressure influenced phase purities and 
transition temperatures slightly; phase purities decreased signifi- 
cantly with application of hypobaric pressures. 10 refs., 1 fig. 


14133 (CONF-891206—-10) Chemistry of the doping mecha- 
nism in Ba;_,K,BiO3 and LazCu0,,; oxide superconductors. 
Hinks, D.G. (Argonne National Lab., IL (USA)); Jorgensen, J.D.; 
Richards, D.R.; Dabrowski, B.; Pei, Shiyou; Zheng, Ying. Argonne 
National Lab., IL (USA). [1989]. 10p. Sponsored by U.S. DOE 
Energy Research; National Science Foundation. DOE Contract W- 
31109-ENG-38. From International chemical congress of Pacific 
Basin Society symposium on polymer rheology and processing 
(PACIFICHEM '89); Honolulu, HI (USA); 17-22 Dec 1989. Order 
Number DE90005640. Available from NTIS, PC AO2/MF AO1 - 
OSTI; GPO Dep. 

The chemistry involved in doping oxide materials to form metal- 
lic, superconducting compounds can be far from simple. Recent 
work on two materials, Ba;_,K,BiO3 and LapCuO,4,;5, show the 
range of complex chemistry involved. 12 refs., 10 figs., 1 tab. 


14134 (CONF-900107—1) Erosion of ceramic composites 
by various erodents. Routbort, J.L.; Chu, C.-Y.; Roberts, J.M.; 
Singh, J.P.; Wu, W.; Goretta, K.C. Argonne National Lab., IL 
(USA). Dec 1989. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From 4. Berkeley international 
conference on erosion-corrosion-wear of materials at elevated tem- 
peratures; Berkeley, CA (USA); 31 Jan - 2 feb 1990. Order 
Number DE90005650. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Solid-particle erosion has been measured in several ceramic ma- 
trix whisker-reinforced composites: AlzO3+SiC(w), SigN,+SigNg(w) 
and 3 mol % Y2Os3-stabilized zirconia+Al2O3(w). The steady-state 
erosion rate was investigated for normal incidence with an impact 
velocity of 100 m/s using four types of erodents with varying hard- 
ness. Steady-state erosion rate depends on the type of erodent, 
with the rate being fastest for the hardest particles. Whisker rein- 
forcement of the ceramic matrix increases the fracture toughness, 
but does not, in all cases, increase the erosion resistance. Mi- 
crostructural details also play an important role in determination of 
erosion resistance. 14 refs., 6 figs., 1 tab. 


14135 (CONF-8910248-3) Fracture strength analysis of si- 
icon nitride and silicon carbide ceramics from an international 
cooperative research program. Tennery, V.J.; Ferber, M.K. Oak 
Ridge National Lab., TN (USA). [1989]. 9p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC05- 
840R21400. From Annual automotive technology development 
contractors coordination meeting; Dearborn, MI (USA); 23-26 Oct 
1989. Order Number DE90C05319. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Statistical analyses of the flexure strength of one silicon carbide 
and two silicon nitride ceramics obtained in an international re- 
search program between the United States. The Federal Republic 
of Germany, and Sweden are reported. The work represents the 
results from 2597 specimens measured in 21 laboratories. This |In- 
ternational Energy Agency (IEA) project was motivated by a desire 
to develop international standards for determining the mechanical 
properties of structural ceramic materials. The strength of all speci- 
men sets (N = 60 to 80) were measured in the same type of 
fixtures and at the same stressing rate. The strength was best 
described by a Weibull probability distribution; and the two parame- 
ters, a and $8, which describe this distribution were best 
determined using Maximum Likelihood (ML) estimators. The maxi- 
mum variation observed for the parameter a was 39, 48, and 69% 
for the ESK silicon carbide, ASEA silicon nitride, and GTE/WESGO 
silicon nitride, respectively. The variation in the values for 6 were 
much smaller, ranging from 15 to 18%. 9 refs., 10 figs., 2 tabs. 


14136 (DOE/ER/01198-T40) Chemical processing of 
PbTiO, by co-precipitation and sol-gel methods: The role of 
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powder and gel characteristics on llization behavior. 
Schwartz, R.W. lilinois Univ., Urbana, IL (USA). c 1989. 269p. 
Sponsored by U.S. DOE Energy Research; National Science Foun- 
dation. DOE Contract AC02-76ER01198. Contract CDR 85-22666. 
Available from University of Illinois at Urbana-C! ign, Gradu- 
ate College of Ceramic Engineering, Urbana, Illinois 61801. 

This thesis reports on the preparation of PbTiO, materials by 
two chemical methods: (i) aqueous co-precipitation and (ii) organo- 
metallic sol-gel processing. The effects of chemical processing 
conditions on material properties were determined. Particular atten- 
tion was paid to the evolution of structure on heat treatment, and 
crystallization. Materials prepared by the two chemical methods 
were amorphous in the as-prepared state, but transformed to the 
stable perovskite structure on heat treatment. Crystallization kinet- 
ics for the chemically prepared materials were compared with 
another type of amorphous PbTiO; which was prepared by rapid 
solidification. This comparison led to the identification of material 
parameters which aided in crystallization. Methods used to study 
the evolution of properties and crystallization behavior for the pre- 
pared materials, included: (i) Thermal Gravimetric Analysis; (ii) 
Helium Pycnometry; (iii) Fourier Transform infrared Spectroscopy 
(FTIR); (iv) Non-lsothermal Differential Scanning Calorimetry 
(DSC); (v) X-Ray Diffraction; and (vi) Electron Microscopy. 


14137 (DOE/ER/01198-T41) Evolution of structure and 
electrical properties during crystallization of radidly solidified 
Bi,TizO,2. Drozdyk, L. Illinois Univ., Urbana, IL (USA). Dept. of 
Ceramic Engineering. Jun 1989. 236p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76ER01198. Order Number 
DES0005221. Available from NTIS, PC A12/MF A01 - OSTI; GPO 


Amorphous Bi,TisQO;2 was prepared by rapid solidification from 
the melt. Crystallization and microstructure development during 
heat treatment were investigated. Dielectric and ferroelectric prop- 
erties were related to microstructure. The method of materials 
preparation led to interesting and desirable properties for amor- 
phous and crystallized fine-grain electrical ceramics. C’ i 
behavior during heat treatment was investigated by DSC, XRD, 
and TEM. Direct transformation to the expected crystalline phase 
occurred without any major intermediary steps. Transformation ki- 
netics were determined by a variety of techniques, and the kinetic 
parameters were dependent on the method used. Fully crystallized 
material had structure and electrical properties which were depen- 
dent on the heat treatment conditions. For materials heat treated at 
600°C and above, the microstructures were dense, and with a uni- 
form fine-grain size of < 1 um. The structures had residual strain. 
For decreasing heat treatment temperature, a decrease in grain 
size was observed, with an increase in strain, and a decrease in 
occurrence of domains. In addition to the observations for micros- 
train and domains, features of the dielectric anomaly at the Curie 
temperature implied increasing internal stress for materials heat 
treated at lower temperature. Ferroelectric hysteresis was observed 
for fully crystallized material. However, saturation was not possible 
for materials which were heat treated at 600°C and below. Coer- 
cive fields for fine-grain material were higher than for single crystal 
material, and materials with smaller grain sizes had higher coercive 
fields. 


14138 Relationships between interface structure and super- 
plastic deformation. Raj, R. (Cornell Univ., Ithaca, NY (USA)). pp. 
14 of Interface science and engineering 87. Les Editions de 
Physique, Les Ulis Cedex, France (1988). (CONF-870793-—: Inter- 
face science and engineering '87: international conference on the 
structure and properties of internal interfaces, Lake Placid, NY 
(USA), 13-16 Jul 1987). 

Superplastic flow in polycrystals is achieved through atom by 
atom transport of matter from interfaces stressed in compression to 
those in tension. The rate of superplastic flow is therefore 
controlled by the rate of emission and absorption of atoms at inter- 
faces and by the rate of grain boundary diffusion. The structure of 
the interface can influence both these processes. In recent years 
the understanding of the relationship between structure and super- 
plastic behavior has evolved through a multifaceted approach that 
includes phenomenology, micromechanical modeling, critical exper- 
iments, and studies of interface structure in a variety of materials. 
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On this basis, three types of structure dependent superplastic flow 
are explored in this paper. In Type |, boundary structure is such 
that the exchange of atoms at the interface is much faster than 
grain boundary diffusion. In this type boundaries generally have a 
high = structure. In Type Il, boundaries contain a small amount of 
fluid which leads to enhanced diffusion at the interface provided 
that the crystal phase is at least somewhat soluble in the liquid. In 
Type Ill the interfaces are predominantly low angle boundaries. In- 
terestingly, the last type produces the fastest rates of superplastic 
deformation, therefore, is technologically most significant, but also 
is the least understood. The author speculates that grain boundary 
dislocations shuttle between interfaces to produce Type Ill super- 
plasticity. 
14139 (IEIE-8903, pp. 21-24) Review on micro-wave high 
temperature superconductivity. Application of high tempere- 
ture superconductor to electronics. Okabe, Yoichi (The Univ. of 
Tokyo, Faculty of Engineering, Tokyo, (Japan)). Tokyo Univ. 
(Japan). Faculty of Engineering. 25 Aug 1989. (in Japanese). In 
1989 Joint convention record of institutes of electrical and informa- 
tion engineers, Japan (Part 4). Order Number DE90741820. 
Available from NTIS (US Sales Only), PC A08/MF A01. 
Concerning applications of high temperature superconductor to 
electronics field, present situation was explained. As for the appli- 
cation of macro-effects, reduction of resistance of circuit, utilization 
of shield effect, were introduced. As for the applications of micro- 
effects, Josephson device was taken as the most important one, 
and applications of it to switch, high frequency circuit, magnetic 
sensor, and others were explained, in addition, evaluation of high 
temperature superconductors available to the applications were 
conducted. As the earliest commercialization, magnetic sensor with 
high sensitivity was explained. As for digital application, speed and 
power consumption were discussed as the most important prob- 
lems. Regarding the application to high frequency circuit, properties 
of Josephson device together with that of SIS device were consid- 
ered and characteristics of them were explained. Concerning the 
application to 3 terminals device by using high gap voltage of high 
temperature superconductor, present situation was introduced. 1 
ref., 2 figs. 


14140 (IEIE-8903, pp. 25-28) Review on micro-wave high 
temperature superconductivity. Technology for measuring sur- 
face impedance. Kobayashi, Yoshio (Saitama Univ., Faculty of 
Engineering, Saitama, (Japan)). Saitama Univ., Urawa (Japan). 
Faculty of Engineering. 25 Aug 1989. (In Japanese). In 1989 Joint 
convention record of institutes of electrical and information engi- 
neers, Japan (Part 4). Order Number DE90741820. Available from 
NTIS (US Sales Only), PC AO8/MF A01. 

Concerning measuring method of surface impedance which was 
necessary for the evaluation of high temperature superconductor 
and its application, measuring of surface resistance in the zones of 
micro- and mili- waves length were reviewed. Measuring methods 
used in these days were introduced, and miscellaneous resonance 
methods were compared. Theory and calculation equation for each 
method were explained with showing, for comparison of those 
methods, observed result for the wide temperature range. Depen- 
dency of surface impedance on frequency of wave was shown as 
graph, and correlation among them were discussed. 20 refs., 11 
figs., 1 tab. 


14141 (IEIE-8903, pp. 29-32) Review on micro-wave high 
temperature superconductivity. Surface impedance of high 
temperature superconductor to micro-wave. Kobayashi, Mineo 
(National Lab. for High Energy Physics, Tsukuba, (Japan)). Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 25 
Aug 1989. (in Japanese). In 1989 Joint convention record of insti- 
tutes of electrical and information engineers, Japan (Part 4). Order 
Number DE90741820. Available from NTIS (US Sales Only), PC 
AO8/MF A01. 

Consideration on the cause of high surface resistance for high 
temperature superconductor was conducted. As for model for high 
frequency resistance, two fluids model was applied to normal 
conductive electron which was effective to resistance and super- 
conductive electron which was not effective to resistance. By 
applying equation of motion, it was shown that resistance was orig- 
inated by accelerated normal conductive electron in the electric 
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field created internally by the inertia of superconductive electron. 
To the equation, property of high temperature superconductor was 
applied and obtained the result that absorption of micro-wave was 
increased at the vicinity of the critical temperature. An e quation for 
surface resistance was introduced by applying Maxwell's equation 
to surface impedance. Furthermore, effect of magnetic field on sur- 
face resistance was considered. Data on single crystal were 
studied and those were recognized that sharp transition to super- 
conductor occurred at the critical temperature, reaching to certain 
residual resistance, and that magnetic resistance was not ob- 
served. 9 figs., 1 tab. 


14142 (IEIE-8903, pp. 37-40) Review on micro-wave high 
temperature superconductivity. High frequency properties of 
oxide superconductor. Konaka, Yasuo (Nippon Telegraph Tele- 
phone Corp., Tokyo, (Japan)); Sato, Makoto. Nippon Telegraph and 
Telepinone Corp., Tokyo (Japan). 25 Aug 1989. (in Japanese). In 
1989 Joint convention record of institutes of electrical and informa- 
tion engineers, Japan (Part 4). Order Number DE90741820. 
Available from NTIS (US Sales Only), PC AO8/MF A01. 

Measurement of surface resistance at the range of high fre- 
quency was explained which was important for the evaluation of 
superconductive properties, such as penetration of magnetic field 
into superconductor and absorption of light. Regarding the mea- 
surement of oxide superconductor, low surface resistance, large 
variation among samples, ambigous limit of frequency dependency, 
were indicated. Measured results by resonance method was shown 
with the consideration that the higher sitering temperature gave the 
lower surface resistance caused by closer binding of particle, that 
penatration depth of magnetic field was obtainable by using shrink- 
age of cavity volume at the vicinity of critical temperature. 
Dependency of surface resistance at the internal cavity of super- 
conductor on temperature was observed. Hysteresis was not 
recognized by measuring magnetic resistance. By considering on 
the measured result of magnetic resistance at the periodically 
changing magnetic field, penetration of magnetic field into crystal, 
enclosing of it in the weak linking part, were recognized. 5 refs., 10 
figs. 


14143 (IEIE-8903, pp. 41-44) Review on micro-wave high 
temperature superconductivity. Nb-high temperature super- 
conductor point-contacting Josephson junction. Imai, Katsuzo 
(Research Inst. of Electrical Communication, Tohoku Univ. Miyagi, 
(Japan)); Mikoshiba, Norio. Tohoku Univ., Sendai (Japan). Re- 
search Inst. of Electrical Communication. 25 Aug 1989. (in 
Japanese). In 1989 Joint convention record of institutes of electri- 
cal and information engineers, Japan (Part 4). Order Number 
DE90741820. Available from NTIS (US Sales Only), PC A08/MF 
A01. 

Application of high temperature superconductor to electromag- 
netic wave detector was reviewed with the experimental results 
and problems of Josephson effect as the fundamental physics to 
the application. Those were indicated that Josephson junction was 
classified into two types, insulator-inserted tunnel junction and 
micro-bridge by constriction, that practically applicable was micro- 
bridge type. Problems involved in the development of applicable 
tunnel type were explained. Superconductive 3 terminals device by 
using large energy gap brought by the constriction was introduced. 
Concerning theoretical study of high frequency properties, tunnel 
junction was taken as the base and obtained the conclusion that 
only high temperature superconductor was applicable to ultra-high 
frequency zone. For obtaining speed and frequency limits, depen- 
dency of Shapiro step on frequency was studied and 
consistency with experimental result was confirmed. As for the 
future problems, realization of grain boundary junction with high re- 
sistance, improvement of mechanical stability, were raised. 9 refs., 
8 figs. 


14144 (INIS-mf-12054) Densification of boron carbide at 
relatively low temperatures by hot pressing and hot isostatic 
pressing. Final report 1985-1987. Telle, R. Hilti Entwicklungsge- 
selischaft mbH, Muenchen (Germany, F.R.); Max-Planck-institut 
fuer Metallforschung, Stuttgart (Germany, F.R.). Pulvermetallurgis- 
ches Lab.; Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.). 1988. 110p. Contract BMFT 03K0304 0. 





Order Number DE90744506. Available from NTIS (US Sales Only), 
PC AO6/MF A01. 

The poor sinterability of B,C limits its widespread application be- 
cause both high temperatures and high pressures are required for 
a complete densification. Moreover, B,C suffers from a low 
strength and fracture toughness, possesses, however, a high po- 
tential because of its extreme hardness. Reaction hot pressing of 
B,4C-WC-TiC-Si-Co mixtures resulting in B4C-TiB2-W2Bs compos- 
ites of high density exhibit remarkable mechanical properties. The 
influence of hot isostatic pressing (HIP) on the microstructure and 
the mechanical properties is investigated in cooperation with partic- 
ipants of the COST 503 activities and related to the strengthening 
and toughening mechanisms. Difficulties during densification by 
HIP arise from the evaporation of adsorbed volatiles as well as 
from the strong swelling of the powder compact due to the sintering 
reaction. Several HIP cycle designs were tested in order to prevent 
the bloating of the capsule and to control internal stresses due to 
the misfit of the thermal expansion of the entire phases. In compar- 
ison to single phase B,C ceramics, bending strength was improved 
to 1030 MPa, K;, to 5.2 MPa/m, while hardness was comparable 
with HV1=38 GPa. Wear test were performed and related to the 
toughening mechanisms. (orig.) With 56 refs., 9 tabs., 64 figs. 


14145 (INIS-mf-12056) DKG annual meeting 1988. Pro- 
ceedings. Deutsche Keramische Geselischaft e.V., Bad Honnef 
(Germany, F.R.). 1988. 168p. (in German). (CONF-8810471—: An- 
nual meeting of the Deutsche Keramische Geselischaft e.V. (DKG), 
international ceramitec symposium, 4. international technical exhibi- 
tion ceramitec and special lecture session: Grain boundaries and, 
Muenchen (Germany, F.R.), 1820 Oct 1 Order Number 
DE90744456. Available from NTIS (US Sales Only), PC AO&/MF 
A01. 

This volume contains the short versions of 26 lectures in Ger- 
man, 9 lectures in English in the context of the Special Session 
and 26 postal communications. The German lectures are subdi- 
vided into the groups process technique, silicate ceramics, high 
performance materials and methods of investigation. 18 contribu- 
tions were recorded separately for the ENERGY’ database. (MM). 


14146 (INIS-mf-12056, pp. 36-38) Sinter optimisation and 
behaviour of part-stabilized ZrO2. Dorfschmidt, K. (Karisruhe 
Univ. (T.H.) (Germany, F.R.). inst. fuer Keramik im Maschinenbau); 
Liu, T.; Thuemmler, F. Deutsche Keramische Geselischaft e.V., 
Bad Honnef (Germany, F.R.). 1988. (In German). (CONF-8810471— 
: Annual meeting of the Deutsche Keramische Geselischaft e.V. 
(DKG), international ceramitec symposium, 4. international techni- 
cal exhibition ceramitec and special lecture session: Grain 
boundaries and, Muenchen (Germany, F.R.), 18-20 Oct 1 In DKG 
annual meeting 1988. Proceedings. Order Number DE90744456. 
Available from NTIS (US Sales Only), PC AO8/MF A01. 

Systematic dilatometer investigations were carried out on a 3% 
Mol Y2O03 part-stabilized very fine Zr O2 powder (TZ-3Y). 'Conven- 
tional’ sinter cycles which consist of a constant heating, keeping 
hot and cooling phase, were carried out at an isothermal tempera- 
ture between 1160 and 1510deg C. The speed of heating was 2, 
5, 10 and 20deg C/min. It was found that the dependence of the 
density achieved varied differently with the rate of heating, 
depending on the temperature level. Apart from these temperature- 
controlled sintering curves, cycles controlled by rate of shrinkage 
were also carried out. (orig./MM). 


14147 (INIS-mf-12056, pp. 39-41) Investigations of the sin- 
tering of aluminium nitride. Kulig, M. (Erlangen-Nuernberg Univ., 
Erlangen (Germany, F.R.). Lehrstuhl fuer Werkstoffwissenschaften 
3); Hofmann, T.; Ansorge, F.; Ruessel, C. Deutsche Keramische 
Gesellschaft e.V., Bad Honnef (Germany, F.R.). 1988. (in Ger- 
man). (CONF-8810471-: Annual meeting of the Deutsche 
Keramische Gesellschaft e.V. (DKG), international ceramitec sym- 
posium, 4. international technical exhibition ceramitec and special 
lecture session: Grain boundaries and, Muenchen (Germany, 
F.R.), 18-20 Oct 1 In DKG annual meeting 1988. Proceedings. Or- 
der Number DE90744456. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

A substrate with high thermal conductivity is required due to the 
increasing power density of integrated circuits. The theoretical 
value for the thermal conductivity of aluminium nitrade at 320 W/ 
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mk is nearly ten times greater than that of the traditional material 
aluminium oxide. This value is however, not nearly reached in 
practice. As point defects, above all, lead to a drastic reduction of 
thermal conductivity, the manufacturing conditions should be cho- 
sen so that the sintering accessories required for compression 
together with the impurities (main impurity: oxygen) form separate 
phases, which are present at the grain boundaries or better still in 
the filler. The sintering experiments were carried out under nitrogen 
in a graphite tube furnace at temperatures of 1600-2000deg C. AIN 
ceramics were examined with X-ray diffractometer, scanning elec- 
tron microsocpe, energy dispersive X-ray analysis and wavelength 
dispersive X-ray analysis. (orig/MM). 


14148 (INIS-mf—12056, pp. 46-48) The influence of tempera- 
ture and sliding speed on sliding friction and wear of Si,N, at 
up to 1000deg C. Skopp, A. (Bundesanstalt fuer Materialforschung 
und -pruefung, Berlin (Germany, F.R.)); Woydt, M.; Habig, K.H. 
Deutsche Keramische Geselischaft e.V., Bad Honnef (Germany, 
F.R.). 1988. (In German). (CONF-8810471-: Annual meeting of 
the Deutsche Keramische Gesellschaft e.V. (DKG), international 
ceramitec symposium, 4. international technical exhibition ce- 
ramitec and special lecture session: Grain boundaries and, 
Muenchen (Germany, F.R.), 18-20 Oct 1 In DKG annual meeting 
1988. Proceedings. Order Number DE90744456. Available from 
NTIS (US Sales Only), PC AO08/MF A01. 

This is a report on the results of friction and wear examination 
on three silicon nitride materials of different composition and manu- 
facture (SSN, HIP-SN and HIP-RBSN 411). The investigations 
were carried out with solid friction using a pin-disk tribometer at 
temperatures between 22deg C and 1000deg C and sliding speeds 
between 0.03 and 5 msec. Scanning electron microscope pho- 
tographs of the wear surfaces and X-ray deflection analysis of the 
wear particles were used to mark the wear mechanism. (orig.). 


14149 (INIS-mf—12056, pp. 49-50) R curve behaviour of 
2ZrOz2 part-stabilized with MgO. Readey, M.J. (Case Western Re- 
serve Univ., Cleveland, OH (USA). Dept. of Materials Science and 
Engineering); Heuer, A.H.; Reichl, A.M.; Steinbrech, R.W. 
Deutsche Keramische Geselischaft e.V., Bad Honnef (Germany, 
F.R.). 1988. (In German). (CONF-8810471-: Annual meeting of 
the Deutsche Keramische Geselischaft e.V. (DKG), international 
ceramitec symposium, 4. international technical exhibition ce- 
ramitec and special lecture session: Grain boundaries and, 
Muenchen (Germany, F.R.), 18-20 Oct 1 In DKG annual meeting 
1988. Proceedings. Order Number DE90744456. Available from 
NTIS (US Sales Only), PC AO8/MF A01. 

Published in summary form only. ZIRCONIUM OXIDES/crack 
propagation; ZIRCONIUM OXiDESAracture properties; ZIRCO- 
NIUM OXIDES/fracture mechanics; DOPED MATERIALS; HEAT 
TREATMENTS; TEMPERATURE DEPENDENCE 


14150 (INIS-mf—12056, pp. 57-59) Investigations of inherent 
stresses and their occurrence in ceramic components of 
simple geometry. Buresch, |. (Max-Planck-institut fuer Metall- 
forschung, Stuttgart (Germany, F.R.). Pulvermetallurgisches Lab.); 
Schubert, H.; Koenig, G. Deutsche Keramische Geselischaft e.V., 
Bad Honnef (Germany, F.R.). 1988. (In German). (CONF-8810471— 
: Annual meeting of the Deutsche Keramische Geselischaft e.V. 
(DKG), international ceramitec symposium, 4. international techni- 
cal exhibition ceramitec and special lecture session: Grain 
boundaries and, Muenchen (Germany, F.R.), 18-20 Oct 1 In DKG 
annual meeting 1988. Proceedings. Order Number DE90744456. 
Available from NTIS (US Sales Only), PC AO&/MF A01. 

In the context of this work, the manufacturing causes are simu- 
lated in model experiments. The main reports are on the effect of 
density and temperature gradients on the stress distribution in sin- 
tered AlpO2 components. (orig./MM). 


14151 (INIS-mf—-12056, pp. 60-61) Characterising ceramic 
materials with the aid of micro-pressure technique at high tem- 
peratures. Kolienberg, W. Deutsche Keramische Geselischaft e.V., 
Bad Honnef (Germany, F.R.). 1988. (In German). (CONF-8810471— 
: Annual meeting of the Deutsche Keramische Gesellschaft e.V. 
(DKG), international ceramitec symposium, 4. international techni- 
cal exhibition ceramitec and special lecture session: Grain 
boundaries and, Muenchen (Germany, F.R.), 18-20 Oct 1 In DKG 
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annual meeting 1988. Proceedings. Order Number DE90744456. 
Available from NTIS (US Sales Only), PC A08/MF A01. 

This contribution gives a short survey of the possibilities of 
micro-pressure technique at temperatures up to 900deg C. For ex- 
ample, the temperature dependence of the hardness of various 
single crystals (AlpO3, SiC, mullite) was examined. If one loads the 
samples for a long time, creep phenomena can be observed. 
There are also considerations to determine the Kic with the aid of 
cracks occurring under micro-pressure. (MM). 


14152 (INIS-mf-12056, pp. 79-80) Fabrication of powders 
for ZnO-varistors by sokgelkmethod. Hohenberger, G. 
(Erlangen-Nuernberg Univ., Erlangen (Germany, F.R.). Lehrstuhl 
fuer Werkstoffwissenschaften 3); Tomandl, G. Deutsche Keramis- 
che Geselischaft e.V., Bad Honnef (Germany, F.R.). 1988. 
(CONF-8810471-: Annual meeting of the Deutsche Keramische 
Geselischaft e.V. (DKG), international ceramitec symposium, 4. 
international technical exhibition ceramitec and special lecture ses- 
sion: Grain boundaries and, Muenchen (Germany, F.R.), 18-20 Oct 
1 In DKG annual meeting 1988. Proceedings. Order Number 
DE90744456. Available from NTIS (US Sales Only), PC A08/MF 
A01. 

Published in summary form only. SEMICONDUCTOR RESIS- 
TORS/doped materials; ZINC OXIDES/doped materials; DOPED 
MATERIALS/powders; DOPED MATERIALS/abrication; POW- 
DERS; FABRICATION; SOL-GEL PROCESS 


14153 (INIS-mf-12056, pp. 16-19) Binding oxide ceramics 
fibers via the sol-gel process. Sporn, D. (Fraunhofer-institut fuer 
Silicatforschung (ISC), Wuerzburg (Germany, F.R.)); Schmidt, H.; 
Ostertag, R.; Handrick, K.; Muehiratzer, A. Deutsche Keramische 
Geselischaft e.V., Bad Honnef (Germany, F.R.). 1988. (in Ger- 
man). (CONF-8810471-: Annual meeting of the Deutsche 
Keramische Geselischaft e.V. (DKG), international ceramitec sym- 
posium, 4. international technical exhibition ceramitec and special 
lecture session: Grain boundaries and, Muenchen (Germany, 
F.R.), 18-20 Oct 1 In DKG annual meeting 1988. Proceedings. Or- 
der Number DE90744456. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

It was possible to show that a ceramic AlpO3 phase for forming 
Al2Oz fibers could be introduced into open-pore structures and so- 
lidified there via the Sol-gel route. The structure and properties of 
fiber mats permit their use as surface filters and for thermal insula- 
tion. (orig.). 


14154 (INIS-mf—12056, pp. 69-73) Thermal analysis in the 
field of high temperature superconductors. Kaisersberger, E. 
(Netzsch-Geraetebau GmbH, Selb (Germany, F.R.)); Emmerich, 
W.D.; Janoschek, J.; Wassmer, E. Deutsche Keramische 
Geselischaft e.V., Bad Honnef (Germany, F.R.). 1988. (in Ger- 
man). (CONF-8810471-: Annual meeting of the Deutsche 
Keramische Gesellschaft e.V. (DKG), international ceramitec sym- 
posium, 4. international technical exhibition ceramitec and special 
lecture session: Grain boundaries and, Muenchen (Germany, 
F.R.), 18-20 Oct 1 In DKG annual meeting 1988. Proceedings. Or- 
der Number DE90744456. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

The thermo-analytical methods of dilatometry, thermogravimetry 
and mass spectroscopy were used for the examination of the 
preparation and oxygen stochiometry of superconductors. A con- 
siderable increase of the compression of powder pressed saples of 
the original carbonate/oxide mixture for YBazCu307 during the sin- 
tering process was achieved in the dilatometer by speed-controlied 
sintering (rate controlled sintering). The oxygen content of super- 
conductors of the type EuBazCu,07 was examined by 
thermo-gravimetry and mass spectrometry during preparation, tem- 
pering, reduction and oxidation. (MM). 


14155 (INIS-mf—12056, pp. 129-131) In situ tensile tests on 
individual ceramic fibers in the scanning electron microscope. 
Kroenert, W. (Technische Hochschule Aachen (Germany, F.R.). 
Inst. fuer Gesteinshuettenkunde); Raith, A. Deutsche Keramische 
Geselischaft e.V., Bad Honnef (Germany, F.R.). 1988. (in Ger- 
man). (CONF-8810471-: Annual meeting of the Deutsche 
Keramische Gesellschaft e.V. (DKG), international ceramitec sym- 
posium, 4. international technical exhibition ceramitec and special 
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lecture session: Grain boundaries and, Muenchen (Germany, 
F.R.), 18-20 Oct 1 In DKG annual meeting 1988. Proceedings. Or- 
der Number DE90744456. Available from NTIS (US Sales Only), 
PC A08/MF A01. 

As the fibers have a diameter of only a few micrometers, exami- 
nation of the structure during mechanical and thermal loading of 
the fiber is only sensible with very high magnifications. Examination 
in the scanning electron microscope (REM) is suitable for this. A 
special module was developed for universal fiber tests, which can 
be mounted on the REM sample table. (orig.). 


14156 (INIS-mf-12056, pp. 132-134) Measurement of the 
potential distribution along ceramics with current flowing 
through them, by means of electron beam deflection. Raith, A. 
(Technische Hochschule Aachen (Germany, F.R.). Inst. fuer 
Gesteinshuettenkunde); Reijnen, P.; Waser, R. Deutsche Keramis- 
che Gesellschaft e.V., Bad Honnef (Germany, F.R.). 1988. (In 
German). (CONF-8810471-: Annual meeting of the Deutsche 
Keramische Geselischaft e.V. (DKG), international ceramitec sym- 
posium, 4. international technical exhibition ceramitec and special 
lecture session: Grain boundaries and, Muenchen (Germany, 
F.R.), 18-20 Oct 1 In DKG annual meeting 1988. Proceedings. Or- 
der Number DE90744456. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

A method is introduced for measuring the potential curve by 
which it is possible to measure the potential distribution along a 
sample without contact, continuously and quantitatively. The sam- 
ple is inserted in a holder in a measurement module and has 
electrodes in contact with it on both sides. A 0.1 mm thick wire 
runs parallel to the longitudinal side of the sample at a distance of 
about 0.4 mm and is at earth potential. If a voltage is applied to 
the ceramic sample, an electrical field falling along the sample is 
built up between the sample and the wire. The measurement 
module is mounted on a sample table of a scanning electron mi- 
croscope. A beam of electrons from the Z direction ‘sees’ the 
longitudinal side of the sample and the wire. If the electron beam 
passes through the gap between the edge of the sample and the 
wire, it suffers an electrostatic deflection (in the negative y direc- 
tion) proportional to the field existing there. As the distance 
between the sample and the earthed wire is small compared to the 
length of the sample, the local electrical field in the gap is deter- 
mined by the local potential at the edge of the sample, to a good 
approximation. In order to be able to quantify the deflection of the 
electron beam, this displacement of the grid is recorded photo- 
graphically, is read with the aid of a digitising board in a computer, 
and is converted into the required potential distribution. The 
method of measurement described was used to examine the 
degradation of the insulation resistance of Ba Ti O3, ceramics un- 
der DC voltage load at high temperatures. (orig/MM). 


14157 (INIS-mf-12056, pp. 148-150) Effects of MgO and/or 
SiO, on the sintering behaviour of oxide ceramics with an 
Al,03 content of more than 99 per cent. Lammert, T.; Karasch, 
O.; Kriegesmann, J. Deutsche Keramische Gesellschaft e.V., Bad 
Honnef (Germany, F.R.). 1988. (in German). (CONF-8810471-: 
Annual meeting of the Deutsche Keramische Gesellschaft e.V. 
(DKG), international ceramitec symposium, 4. international techni- 
cal exhibition ceramitec and special lecture session: Grain 
boundaries and, Muenchen (Germany, F.R.), 18-20 Oct 1 In DKG 
annual meeting 1988. Proceedings. Order Number DE90744456. 
Available from NTIS (US Sales Only), PC AO8/MF A01. 

Published in summary form only. ALUMINIUM OXIDES/doped 
materials; DOPED MATERIALS/sintering; SINTERING; CERAM- 
ICS; ADDITIVES; MAGNESIUM OXIDES; SILICON OXIDES; 
DENSITY; QUANTITY RATIO 


14158 (Juel-2288) Contribution to the joining technique of 
SiC-ceramic using metallic interlayers. Gottselig, B.; Gyarmati, 
E.; Naoumidis, A.; Nickel, H. Kernforschungsaniage Juelich GmbH 
(Germany, F.R.). Inst. fuer Reaktorwerkstoffe; Technische 
Hochschule Aachen (Germany, F.R.). Jul 1989. 186p. (in German). 
Order Number DE90744695. Available from NTIS (US Sales Only), 
PC AO9/MF A01. 

Dissertation submitted by B. Gottselig. 

For ceramics to be feasible for technical uses suitable joining 
techniques must be developed that allow reliable ceramic-ceramic 





and ceramic-metal connections. As yet such procedures exist, 
based only on empirical studies omitting the reaction behaviour of 
the joining materials and the specific properties of the reaction 
products. For this reason the reaction behaviour of silicon carbide 
with selected metals and subsequently the compatibility of these 
reaction layers with the ceramic substrate were investigated. The 
results gained were then applied to silicon carbide joints using in- 
termediate metallic layers. With the reaction phase TigSiC2, found 
to be the most suitable in basic experiments, joining strengths 
could be obtained relative tc the mean strength and Weibull modu- 
lus comparable to those of the ceramic starting material. (orig.). 


14159 (LA-UR-89-4205) The use of BaF, buffer layers for 
the sputter-deposition of TiCaBaCuO thin-film superconduc- 
tors. Hubbard, K.M.; Arendt, P.N.; Brown, D.R.; Cooke, D.W.; 
Elliott, N.E.; Farr, J.D.; Nastasi, M.; Ott, K.C.; Peterson, E.J.; 
Reeves, G.A. Los Alamos National Lab., NM (USA). [1989]. 5p. 
Sponsored by U.S. DOE Management & Administration. DOE Con- 
tract W-7405-ENG-36. (CONF-891119-50: Materials Research 
Society fall meeting, Boston, MA (USA), 27 Nov - 2 dec 1989). Or- 
der Number DE90004859. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Thin films of the Tl-based superconductors often have relatively 
poor properties because of film/substrate interdiffusion which oc- 
curs during the anneal. We have therefore investigated the use of 
BaF, as a diffusion barrier. TICaBaCuO thin films were deposited 
by de magnetron sputtering onto MgO <100> substrates, both with 
and without an evaporation-deposited BaF. buffer layer, and post- 
annealed in a Tl over-pressure. Electrical properties of the films 
were determined by four-point probe analysis, and compositions 
were measured by ion-backscattering spectroscopy. Structural 
analysis was performed by x-ray diffraction and scanning electron 
microscopy. The BaF. buffer layers were found to significantly im- 
prove the properties of the TICaBaCu0 thin films. 8 refs., 3 figs. 


14160 (N-90-10737) Study of deposition of YBa2Cu,P7_, 
on cubic zirconia. Warner, J.D.; Meola, J.E.; Jenkins, K.A. Na- 


tional Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center. 1989. 7p. (NASA-TM— 
102350;E-5059;NAS—1 .15:102350;CONF-890971—: Conference on 
superconductivity and applications, Buffalo, NY (USA), 19-21 Sep 
1989). Available from NTIS, PC AO2/MF A01. 

Films of YBazCu307_, were grown on (100) cubic zirconia with 
8 percent yttria by laser ablation from sintered targets of 
YBajCu3,07_,. The temperature of the zirconia substrate during 
growth was varied between 700 and 780 C. The atmosphere dur- 
ing growth was 170 mtorr of O2. The films were subsequently 
slowly cooled in-situ in 1 atm of O2. The best films were c-axis 
aligned and had a transition temperature of 87.7 K. The supercon- 
ducting transition temperature and the X-ray diffraction analysis is 
reported as a function of the substrate temperature and of the an- 
gle between the laser beam and the target’s normal. 


14161 (N-90-11144) Hydrogen-silicon carbide interactions. 
Eckel, AJ.; Jacobson, N.S.; Misra, A.K.; Humphrey, D.L. Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center. Sep 1989. 12p. 
(NASA-TM—102382;E-5120;NAS—1 .15:102382;CONF-8909204-—: 4. 
international conference on hydrogen effects on material behavior, 
Jackson Hole, WY (USA), 12-16 Sep 1989). Available from NTIS, 
PC AO3/MF A01. 

A study of the thermochemistry and kinetics of hydrogen environ- 
mental attack of silicon carbide was conducted for temperatures in 
the range from 1100 C to 1400 C. Thermodynamic maps based on 
the parameters of pressure and oxygen/moisture content were con- 
structed. With increasing moisture levels, four distinct regions of 
attack were identified. Each region is defined by the thermodynami- 
cally stable solid phases. The theoretically stable solid phases of 
Region 1 are silicon carbide and silicon. Experimental evidence is 
provided to support this thermodynamic prediction. Silicon carbide 
is the single stable solid phase in Region 2. Active attack of the sil- 
icon carbide in this region occurs by the formation of gases of SiO, 
CO, CH4, SiH4, and SiH. Analysis of the kinetics of reaction for 
Region 2 at 1300 C show the attack of the silicon carbide to be 
controlled by gas phase diffusion of H2O to the sample. Silicon 
carbide and silica are the stable phases common to Regions 3 and 
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4. These two regions are characterized by the passive oxidation of 
silicon carbide and formation of a protective silica layer. 


14162 (ORNL/FMP-87/4, pp. 105-146) Material and system 
characterization of refractory linings for slagging gasifiers. 
Tamer, F. (Massachusetts Institute of Tech Cambridge 
(USA)); Buyukozturk, O. Oak Ridge National Lab., TN (USA). Aug 
1987. (CONF-8705103—: Fossil energy materials program confer- 
ence, Oak Ridge, TN (USA), 19-21 May 1987). in Fossil Energy 
Materials Program conference proceedings. Order Number 
DE88002250. Available from NTIS, PC A99/MF A01. 

Thermomechanical tests conducted for sintered high-alumina, 
and sintered and hot-pressed high-chromia refractories are re- 
ported. The tests characterize the stress-strain behavior of the 
materials under short-term uniaxial loadings. Experiment parame- 
ters include pre-selected constant temperature levels T in the range 
of 70 to 2400°F with monotonically increasing mechanical loads (or 
cyclic mechanical loads between two fixed load levels), increasing 
temperatures from 70 to 2400°F with pre-selected constant load 
levels, slag-impregnation, and partial oxygen pressures (Poo) of 
10-8 atm representative of slagging gasifiers environment. Two dif- 
ferent behavioral regions are identified: a low temperature 
mechanism for temperatures below 1/2 Tm (Tm is the melting tem- 
perature of the material) where a linear elastic behavior with a 
brittle failure is observed, and a high temperature mechanism for 
temperatures above 1/2 Tm where large non-linear inelastic defor- 
mation prior to failure is observed. Materials strength in the low 
temperature range decreases proportionally to T?, while strength 
decreases proportionally to T in the high range. Peak strains show 
higher rates of increase, and the initial modulus of elasticity show 
higher rates of decrease, temperatures above approximately 1/2 
Tm- Po, values of approximately 10—® have little effect on the ther- 
momechanical behavior of high-alumina sintered refractory, but 
affect high-chromia sintered refractory at high temperature levels. 
Slag impregnated specimens show increased strength and stiffness 
up to 1/2 Tm compared to as-manufactured specimens with an 
increased rate of stiffness degradation. Strength ratios of hot- 
pressed materials to the sintered materials at temperatures below 
1/2 Tm are a constant for the same loading conditions. 


14163 (PB-89-870281/XAB) Det 


ber 1989. National Technical 
Springfield, VA (USA). Oct 1989. 56p. Available from NTISPC 
NO1/MF NO1. 

See also PB-89-872261. 

This bibliography contains citations concerning detonation depo- 
sition of high-performance coatings for wear resistance and 
corrosion protection. The coating characteristics include compatibil- 
ity with substrates and good chemical, structural, and thermal 
stability. Coating materials include chromium carbides, tungsten 
carbides, titanium carbides, boron, nickel, aluminum, cobalt, and 
alloyed stainless steels. Applications include coatings for jet engine 
parts, rolls for steel mills, yarn guides in textiles, and other indus- 
trial uses in severe environments. (Contains 120 citations fully 
indexed and including a title list.) 


14164 (PB—89-873145/XAB) Ceramic engine components. 
January 1970-September 1989 (Citations from the US Patent 
data base). Report for January 1970-September 1989. National 
Technical Information Service, Springfield, YA (USA). Oct 1989. 
152p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-88-868195. 

This bibliography contains citations of selected patents concern- 
ing ceramic materials that are resistant to heat, wear, and 
corrosion processes, and their utilization in internal combustion en- 
gines. Fabrication techniques of ignition system components, 
combustion-chamber parts, exhaust valves, turbine rotors, stators, 
and blades, and heat exchangers are discussed. Ceramic/metal 

ites suitable for engine components are also considered. 
(This updated bibliography contains 323 citations, 64 of which are 
new entries to the previous edition.) 
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14165 (PB-90-121005/XAB) Fluctuation contribution to 
specific heat and electrical conductivity of YBa2Cu,0(7-5) 
crystal. Laegreid, T.; Tuset, P.; Nes, O.M.; Fossheim, K. Pontificia 
Univ. Catolica de Chile, Santiago (Chile). 12 Apr 1989. 20p. Avail- 
able from NTIS, PC EE03/MF E03. 

Also pub. as Selskapet for Industriell og Teknisk Forskning, 
Trondheim (Norway) rept. No. STF19-A89007. 

The complex ac-permeability, mu=mu + i(mu), was measured as 
a function of temperature with a hase lock-in technique in 
single-phase ceramic YBa2CugO(7-delta) high-T(c) superconductor. 
The measurements were performed at several magnetic excitation 
fieis in the range 0.04G to 60G, and at measuring frequencies 
from 90 to 3000Hz in the temperature interval 60 to 100K. The per- 
meability, mu= 1 + chi, in the ceramic material showed a 
remarkably strong dependence on the excitation field, while no fre- 
quency dependence was observed. The temperature dependence 
of mu displays a characteristic two-step structure, corresponding to 
two characteristic regimes of screening. A discussion and interpre- 
tation of these results is given. 


14166 (PtUB-24, pp. 315-322) Optimization of boron 
carbide hydrolysis with CeO with a view to technical applica- 
tions. Roth, C. (Muenchen Univ. (Germany, F.R.). Inst. fuer 
Anorganische Chemie); Lehnert, T. Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekttraeger Universitaets- 
forschung zum Nuklearen Brennstoffkreislaut/Stillegung von 
Nuklearaniagen (PtUB/SN). Apr 1989. (in German). Con- 
tract BMFT 02 U 5625. (CONF-8901173-: Status report 
1988 of Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreislaut/Stillegung von Nuklearaniagen (PtUB/SN) of 
Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (Germany, 
F.R.), 26-27 Jan 1989). In Lectures of the 1988 status report of the 
sponsor of the project ‘University Research into the Nuclear Fuel 
Cycle’. Available from Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). 

In connection with the recycling of B4C absorbing material, a 
process was developed oxidizing boron carbide with oxygen; the 
boron trioxide produced in this process is removed as HBO» over 
the gas phase. Cerium dioxide is used as separating/diluting agent 
betweeen the single boron carbide grains. It acted as sponge for 
the liquid boron trioxide thus blocking the antioxidizing effect of the 
boron trioxide on the surface of the substrate. To achieve optimum 
conversion rates important process parameters such as the partial 
oxygen pressure, the CeO2:B,4C mixing ratio for the oxidation in air 
and under conditions of pyrohydrolysis were varied. (orig/RB). 


14167 (SAND-—89-2569C) Microstructural variations in alu- 
minum oxide coatings ed using a dual beam ion 
system. Panitz, J.K.G.; Hills, C.R.; Tallant, D.R. Sandia National 
Labs., Albuquerque, NM (USA). [1989]. 2ip. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-891093-23: 36. American Vacuum Society national vac- 
uum symposium, Boston, MA (USA), 23-27 Oct 1989). Order 
Number DE90006040. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

We have sputter-deposited aluminum oxide coatings using a dual 
ion beam system with a mixture of argon plus 10% oxygen as the 
working gas. Ambient substrate temperatures and substrate tem- 
peratures of 360°C were maintained. The coatings were deposited 
at deposition rates between 7 and 10 nm/min, with and without 
concurrent ion bombardment from the second ion gun. Substantial 
variations in the microstructure and the amount of entrained gas in 
the coatings were observed. The coatings contain a mixture of 
varying amounts of +-AlzO3 and amorphous aluminum oxide. Rela- 
tively large, 0.5 yum islands of +-Al2O3 crystallites surrounded by 
an amorphous matrix were observed in coatings deposited onto 
heated substrates with ion bombardment from the second ion gun 
during deposition. Coatings bombarded with a second ion beam 
during deposition contain more argon as determined by energy dis- 
persive x-ray analysis. The Raman spectra exhibited by the 
coatings suggest a variation in chemical reactivity and/or porosity 
which depends on the deposition conditions. 18 refs., 6 figs. 
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14168 (SAND-90-0059C) Effects of O2 lon bombardment of 
Y-Ba-Cu-oxide during thin film growth. Metzger, G. (New Mex- 
ico Univ., Albuquerque, NM (USA). Center for High Technology 
Materials); Fleddermann, C.B. Sandia National Labs., Albuquerque, 
NM (USA). [1989]. 11ip. Sponsored by U.S. DOE Defense 
Programs; National Science Foundation. DOE Contract AC04- 
76DP00789. Contract MSME-8718132. (CONF-8910336-1: 1989 
Materials Research Society fall meeting, Boston, MA (USA), Oct 
1989). Order Number DE90005315. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Oxygen ion beam bombardment has been studied as a means 
for incorporating oxygen into thin films of Y-Ba-Cu-oxide either by 
enhancing the transport of oxygen to substrates during ion-beam 
sputtering, or by direct incorporation of oxygen by ion-assisted de- 
position. Optical emission spectroscopy was used to study the 
ion-beam bombardment of bulk superconducting targets as the 
oxygen content of the ion beam was varied between 0% (pure ar- 
gon) and 100% oxygen. This showed that oxygen did not directly 
combine with metallic elements in the target to increase the oxy- 
gen content of the stream of particles moving toward the substrate. 
The oxygen content of the sputter beam did, however, change the 
relative emission intensity from the various target components. Ad- 
dition of a second ion beam directing an oxygen beam toward the 
substrate as the film is grown, caused large variations in the stoi- 
chiometry of the deposited films. At low ion currents, no increase in 
the oxygen content of the films was detected, while at relatively 
high currents, the oxygen incorporation increased. However, the 
sputtering of the metallic components of the film increased, leading 
to very low growth rates. 8 refs., 5 figs. 


14169 (UCRL-21258) Analysis of solvent evaporation ef- 
fects In spin coating of colloidal oxide suspensions: Final 
report. Rehg, T.J. (California Univ., Davis, CA (USA). Dept. of 
Chemical Engineering); Higgins, B.G. Lawrence Livermore National 
Lab., CA (USA); California Univ., Davis, CA (USA). Dept. of Chem- 
ical Engineering. Sep 1989. 8p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90005554. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Although spin coating can be used to produce thin, uniform coat- 
ings on substrates, it is well known that in some applications the 
resulting films exhibit radial striations (spokes). These striations, 
which have been observed in both photoresist systems and sol-gel 
systems, have been attributed to a variety of causes including vi- 
bration, uneven evaporation of solvents, etc. However, none of the 
postulated mechanisms satisfactorily explains the presence of stria- 
tions in the systems where they have been observed. As part of 
the present project, a study was undertaken to determine possible 
instability mechanisms that could give rise to observed striations. It 
is well known in the chemical engineering literature that convection 
cells can arise in an initially stagnant pool of liquid due to evapora- 
tion. Convection celis may be buoyancy driven (Benard convection) 
or surface tension driven (Marangoni convection) or a combination 
of both. In this study we have focused our attention on the stability 
of spin coating to Marangoni convection. In the following report we 
present experimental results which support the notion that 
Marangoni convection can give rise to the striations observed in 
spin coating. Possibilities for eliminating striations as well as future 
work are described. 4 refs., 1 fig., 1 tab. 


14170 (UCRL-102452) Long laser-pulse method of produc 
ing Y-Ba-Cu-O superconducting films. Balooch, M. (Lawrence 
Livermore National Lab., CA (USA)); Siekhaus, W.J.; Olander, 
D.R.; Russo, R.E. Lawrence Livermore National Lab., CA (USA). 
21 Nov 1989. 5p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-48. (CONF-891119-62: Materials Research 
Society fall meeting, Boston, MA (USA), 27 Nov - 2 dec 1989). Or- 
der Number DE90005202. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

The quality of superconducting thin films evaporated from 
YBazCugO7 targets has been improved using a long-pulse (ms) 
Nd-glass laser with 50 J—pulse energy. The film produced on 
SrTiO3, held at 690 C, and post-annealed at 880 C for about three 
hours began the transition to superconductivity at 85 K and had 
zero resistance at 79 K. The observed variation in film thickness 
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corresponded to diffuse emission from the target, and no significant 
variation in composition as a function of angle of emission up to 
40° with respect to surface normal was seen. 


14171 Microstructure and the Urbach edge in glow dis- 
charge deposited a-SiC:H. Mahan, A.H. (Solar Energy Research 
Inst., Golden, CO (USA)); Mascarenhas, A.; Crandall, R.S.; 
Williamson, D.L. pp. 718 of Amorphous silicon technology. Madan, 
A.; Thompson, M.J.; Taylor, P.C.; LeComber, P.G.; Hamakawa, Y. 
Materials Research Society, Pittsburgh, PA (1988). DOE Contract 
AC02-83CH10093. (CONF-8804227—: Amorphous silicon technol- 
ogy, Reno, NV (USA), 5-8 Apr 1988). 

Photothermal deflection spectroscopy, infrared, and Raman 
measurements are presented for a series of a-SiC:H samples con- 
taining different amounts of microstructure. The Urbach edge is 
seen to widen systematically as the film microstructure increases, 
but the width of the Raman transverse optical mode remains un- 
changed. The authors argue that the increase in Urbach edge 
width with increasing C content is due entirely to the increase in 
microstructure. In addition, from the invariance of the Raman mea- 
surements with increasing microstructure and the assumed 
sensitivity of the Raman technique to surface states on the interior 
surfaces of these microstructural features. They are able to place 
lower limits on the size of these features. Such sizes are corrobo- 
rated by preliminary small angle x-ray scattering measurements on 
identically prepared samples. 


14172 Sound velocity measurements in green-body ceram- 
les as a function of sintering tem res. Gieske, J.H. (Sandia 
National Labs., Albuquerque, NM (USA)); Frost, H.M. pp. 1147 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). DOE Contract AC04-76DP00789. 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The pulse echo/through transmission technique presented in this 
paper provides a means of studying the ultrasonic wave velocity 
and attenuation of green-body ceramics during the sintering and 
annealing process. The wave velocity and attenuation measure- 
ments have been shown to be sensitive to microstructural and 
microchemical changes occurring in ZnO and YBa2Cu3,0, samples 
as a function of sintering temperatures. The initial, intermediate, 
and final stages of sintering are marked by large sound velocity 
changes which reveal modulus changes even before shrinkage of 
the sample occurs. The technique may be invaluable in identifying 
microstructural and microchemical events not found by other tech- 
niques. 


14173 Synthetic study of three cesium zirconates. Crystal 
structure of Cs2ZrO3. Chen, Teng-Ming (lowa State Univ., Ames 
(USA)); Corbett, J.D. Chemistry of Materials (USA), 1(1): 40-45 
(Feb 1989). 

The syntheses of cesium zirconates, potentially important sinks 
for fission-product cesium in Zircaloy-clad reactor systems, have 
been investigated for a diversity of reactions. The most effective 
synthetic routes involve involve reactions of elemental Cs and Zr 
with O2 in open systems at slowly increasing temperatures or of 
finely divided ZrO2 with Cs2O (from Cs + CsOz) in sealed silver 
tubing as the temperature is increased to 650-700°C. Phase-pure 
Cs2ZrO3 has been obtained and shown to be isostructural with 
Cs2PbO3 Pe Z = 4, a = 11.271 (7) A, b = 7.743 (4) A, c= 
5.956 (5) A; R, Rw = 5.1, 5.8%). Two other cesium zirconates that 
contain a higher proportion of ZrO. have also been identified in 
mixtures produced by the second type of reaction. Their composi- 
tions have been estimated as 3Cs20-7ZrO2 and 2Cs20-7ZrO2 on 
the basis of the unit-cell volumes determined from single crystals 
of each together with known data for Cs2ZrO3 and the previously 
reported Cs,4ZrO,. 


14174 The formation of amorphous NI-B by solid state and 
lon-beam reaction. Campbell, A.N. (Sandia National Laboratories, 
Albuquerque, New Mexico 87185 (US)); Barbour, J.C.; Hills, C.R. 
Journal of Materials Research (USA), 4(6): 1303-1306 (Nov 
1989). DOE Contract AC04-76DP00789. 

An amorphous Ni-B alloy was formed at the interfaces between 
layers of polycrystalline nickel and amorphous boron during 


electron-beam deposition of Ni/B/Ni trilayer structures. Formation of 
the amorphous alloy appears to be thermally-assisted and, in 
addition, the amorphous alloy regions can be extended by post- 
deposition ion-beam mixing. The existence of an upper limit to the 
thickness of the amorphous Ni-B alloy layer which forms (40 nm) 
indicates that the amorphous layer serves as a reaction or diffusion 
barrier. It has been shown for the first time that an amorphous 
metal-boron alloy is produced by thermal solid state amorphization 
reaction (SSAR). 


14175 Stress-displacement relation of fiber for fiber- 
reinforced ceramic composites during (indentation) loading 
and unloading. Hsueh, C. (Metals and Ceramics Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37831 (US)); 
Ferber, M.K.; Becher, P.F. Journal of Materials Research (USA), 
4(6): 1529-1537 (Nov 1989). DOE Contract AC05-840R21400. 

The stress-displacement relation of the fiber is analyzed for fiber- 
reinforced ceramic composites during axial compressive loading 
(indentation) and unloading on the exposed end of an embedded 
fiber. An unbonded fiber/matrix interface subject to Coulomb friction 
and residual radial clamping stresses is considered in the present 
study. The results show that the stress-displacement curves during 
loading and unloading can be used to evaluate the magnitude of 
the clamping stress, the coefficient of friction, and the frictional 
stress distribution at the interface. Specifically, in the absence of 
Poisson's effect (i.e., when Poisson's ratio of the fiber is zero), the 
interfacial shear stress is constant, the loading curve is parabolic, 
and, after complete unloading, the residual fiber displacement 
equals half of the maximum fiber displacement at the peak loading 
stress. In the presence of Poisson's effect, the interfacial shear 
stress is not constant, and, after complete unloading, the residual 
fiber displacement is less than half of the maximum fiber displace- 
ment at the peak loading stress. 


14176 X-ray diffraction and vibrational-spectroscopy study 
of the structure of LaoTi207. Balachandran, U. (Materials and 
Components Techi Division, ne National Laboratory, 
Argonne, Illinois 60439 (USA)); Eror, N.G. Journal of Materials 
Research (USA), 4(6): 1525-1528 (Nov 1989). DOE Contract W- 
31-109-ENG-38. 

The compound LajTi2.O7 was prepared by a liquid mix technique 
and examined at room temperature by x-ray diffraction, infrared ab- 
sorption, and Raman spectroscopy. The examinations confirm and 
supplement the earlier observation by x-ray diffraction that Laz Ti2O7 
crystallizes in the monoclinic structure without an inversion symme- 
try. The energy shifts (em—"') that were observed in the vibrational 
spectra may be explained by a sixfold coordination for the titanium 
and a ninefold coordination for the lanthanum in the structure. This 
type of coordination satisfies Pauling’s electrostatic valence rule re- 
garding the electrostatic bond strengths at the shared anions. 


14177 In situ observation of dissociation, microchannels, 
and duplex layer formation in CuO scales grown at 300°C. 
Onay, B. (Ohio State Univ., Columbus, OH (USA). Dept. of Metal- 
lurgical Engineering). Journal of the Electrochemical Society (USA), 
136(5): 1578-1580 (May 1989). 

The authors discuss in situ oxidation experiments conducted in a 
hotstate environmental scanning electron microscope (HSESEM). 
Polycrystalline copper specimens were annealed, electropolished, 
and cleaned prior to lading into the HSESEM. Oxidation tests were 
performed isothermally at 300°C under an equivalent oxygen pres- 
sure of 10-* atm established at the specimen surface by an 
oxygen flow through a Pt leak pipe. The detailed experimental pro- 
cedure has been reported elsewhere. 


14178 Anomalous low-temperature properties of the deger- 
erate one-dimensional Hubbard model. Lee, K. (Department of 
Physics, Temple University, Pennsylvania 19122 (USA)); 
Schlottmann, P. Physical Review Letters (USA), 63(20): 2299- 
2302 (13 Nov 1989). 

Unusual properties of the Hubbard chain of arbitrary degeneracy 
N and excluded-site occupations of more than two electrons are 
presented: (i) In zero field and in the limit of large N the ground 
state resembles an interacting Bose gas. The 1/N contributions 
vanish identically, so that corrections to leading order are 1/N. (ii) 
The susceptibility at T=0 shows logarithmic singularities as HO. 
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(iii) The Hubbard model and the Heisenberg chain have the same 
low-energy spin excitations for all U. (iv) The specific-heat coeffi- 
cient + is singular. These properties hold for arbitrary band filling 
and (ii)—(iv) hold for all N>2. 


14179 Hole filling and pair breaking Pr ions in 
YBazCu30¢ 9540.02. Neumeier, J.J. (Department of Physics and 
institute for Pure and Applied Physical Sciences, University of Cali- 
fornia, San Diego, La Jolla, California 92093 (US)); Bjornhoim, T.; 
Maple, M.B.; Schuller, |.K. Physical Review Letters (USA), 63(22): 
2516-2519 (27 Nov 1989). 

Measurements of the superconducting critical temperature T; are 
reported for the (Y;_,_,Cay)Pr,BagCu307_5 system as a function 
of x and y. The T- vs ¢ curves at fixed values of x can be resolved 
into two contributions: (1) the counteracting effects of generation 
and filling of holes in the CuO, sheets by Ca**+ and Pr* ions, re- 
spectively, and (2) the depairing of superconducting electrons via 
exchange scattering of the mobile holes in the CuO2 sheets by the 
Pr magnetic moments. 


14180 Comment on “Observation of magnetic ordering in 
superconducting La2_,Sr,CuO, by muon spin rotation”. 
Heffner, R.H. (Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545 (USA)); Cox, D.L. Physical Review Letters (USA), 
63(22): 2538 (27 Nov 1989). 

A Comment on the Letter by A. Weidinger et a/., Phys. Rev. Lett. 
62, 102 (1989). 


14181 Antiferromagnetic ordering in superconducting and 
oxygen-deficient nonsuperconducting ABa2Cu307_; com- 
pounds (Ai=Nd and Sm). Yang, K.N. (Department of Physics and 
Institute for Pure and Applied Physical Sciences, University of 
California-San Diego, La Jolla, California 92093 (USA)); Ferreira, 
J.M.; Lee, B.W.; Maple, M.B.; Li, W.; Lynn, J.W. Physical Review 
[Section] B: Condensed Matter (USA), 40(16): 10963-10972 (1 
Dec 1989). 

Low-temperature (0.5-4 K) specific-heat measurements have 
been made on oxygen-deficient (5+0.5) monsuperconducting 
RBa2Cu307_5 (R=Nd and Sm) compounds and compared to mea- 
surements previously performed on their high-critical-temperature 
T-#92 K superconducting counterparts (60.1). We show that the 
specific-heat anomaly due to magnetic ordering of the Nd°* and 
Sm** ions in the 7-92 K superconducting ABa2Cu3;07_, (Fi=Nd 
and Sm) compounds can be well described by a two-dimensional 
anisotropic antiferromagnetic Ising model with exchange-interaction 
parameters E, and E> in the a-b plane; the respective values of 
the Neel temperature Ty and the ratio E;/E2 are 0.5 K and 50 for 
Nd and 0.61 K and 11 for Sm. 


14182 High-pressure electrical conductivity measurements 
in the copper oxides. Boume, L.C. (Department of Physics, Uni- 
versity of California, Berkeley, California 94720 (USA)— Materials 
and Chemical Sciences Division, Lawrence Berkeley Laboratory, 
Berkeley, California 94720 (USA)); Yu, P.Y.; Zettl, A.; Cohen, M.L. 
Physical Review [Section] B: Condensed Matter (USA), 40(16): 
10973-10976 (1 Dec 1989). DOE Contract AC03-76SF00098. 

We have measured the temperature-dependent electrical con- 
ductivity of Cu2O at pressures up to 500 kbar and of CuO up to 
700 kbar. The high-pressure phase of CuO has a resistive ther- 
mal activation energy of a few meV and localization behavior 
below 7 K. No phase transitions were observed in CuO at pres- 
sures and temperatures up to 700 kbar and 3000 K, but its thermal 
activation energy decreases linearly with pressure and extrapolates 
to zero at about 1 Mbar. 


14183 High-field magnetoresistance and de Haas—van 
Alphen effect in antiferromagnetic PrB, and NdB,. Onuki, Y. 
(Material Science Division, Argonne National Laboratory, Argonne, 
Illinois 60439 (USA)); Umezawa, A.; Kwok, W.K.; Crabtree, G.W.; 
Nishihara, M.; Yamazaki, T.; Omi, T.; Komatsubara, T. Physical 
Review [Section] B: Condensed Matter (USA), 40(16): 11195- 
11207 (1 Dec 1989). DOE Contract W-31109-ENG-38. 

The transport properties and the de Haas—van Aiphen (dHvA) ef- 
fect have been measured for antiferromagnetic PrBg and NdBe. 
The number of conduction electrons is approximately one per unit 
cell. The magnetoresistance shows the existence of open orbits, 
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implying a multiply connected Fermi surface. The angular depen- 
dence of the magnetoresistance is roughly similar to that of the 
reference material, LaBg. The dHvA data in PrBg show both 
paramagnetic and antiferromagnetic Fermi surfaces. The antiferro- 
magnetic Fermi surface arises from new magnetic Brillouin zone 
boundaries and antiferromagnetic gaps introduced by the magnetic 
order, and the paramagnetic Fermi surface from magnetic break- 
down through the small antiferromagnetic gaps in high field. 
Hybridization between the conduction electrons and the f electrons 
has been observed through the cyclotron masses, which in PrBg 
are three times larger than the corresponding masses of LaBg. In 
NdBg only the antiferromagnetic Fermi surface, quite different from 
those of LaBg and PrBg, has been observed. 


14184 Comparison of energy distributions of positron- and 
electron-induced secondary electrons: Implications for slow 
positron emission mechanisms. Mayer, R. (Department of 
Physics, Brookhaven National Laboratory, Upton, New York 11973 
(USA)); Gramsch, E.; Weiss, A. Physical Review [Section] B: Con- 
densed Matter (USA), 40(16): 11287-11290 (1 Dec 1989). DOE 
Contract AC02-76CH00016. 

Positron- and electron-induced secondary-electron-energy distri- 
butions have been measured from MgQ(100) and Ni(110) crystals. 
The energy distributions for positron- and electron-induced sec- 
ondary electrons from MgO and Ni and for the slow-positron 
emission from the MgO target have been fit by the same analytic 
function. This analytic function fails to fit the slow-positron energy 
emission spectrum from Ni. The similarity of positron-induced sec- 
ondary electron and reemitted positron energy spectra suggests 
that the slow-positron emission process in ionic insulators may be 
analogous to secondary-electron generation. 


14185 Anisotropic energy gaps in copper oxide supercon- 
ductors. Mahan, G.D. (Solid State Division, Oak Ridge National 
Laboratory, Post Office Box 2008, Oak Ridge, Tennessee 37831- 
6030 (US)— Department of Physics and Astronomy, University of 
Tennessee, Knoxville, Tennessee 37996-1200). Physical Fleview 
[Section] B: Condensed Matter (USA), 40(16): 11317-11319 (1 
Dec 1989). DOE Contract AC05-840R21400. 

Gap anisotropy is discussed for a two-dimensional superconduc- 
tor on a square lattice. For s-wave pairing the simplest form of 
anisotropy is A(¢)=Ao+A; cos(4¢), where tan(¢)=kx/ky. This kind of 
gap anisotropy predicts a characteristic conductance in electron 
tunneling, which fits some of the reported experiments. 


14186 Shift of phonon anomaly with 7, observed in 
(Y,Er)Ba2Cu,07_,; by lon channeling. Sharma, R.P. (Materials 
Science Division, Argonne National Laboratory, Argonne, illinois 
60439 (US)); Rehn, L.E.; Baldo, P.M.; Liu, J.Z. Physical Review 
[Section] B: Condensed Matter (USA), 40(16): 11396-11399 (1 
Dec 1989). DOE Contract W-31-109-ENG-38. 

lon channeling and Rutherford backscattering (RBS) in small, 
high-quality single crystals of (Y,Er)BazCug,O7_5 has previously 
shown an abrupt anomaly at T-in displacements perpendicular to 
the c axis of atoms in the [001] Cu-O rows. Here we report addi- 
tional RBS-channeling results, and new characteristic x-ray 
measurements that permit more direct identification of the displace- 
ments of the individual atomic species in both materials. It is 
demonstrated that the observed phonon anomaly shifts directly 
with stoichiometry-induced changes in Tz. 


14187 


Variable Hall coefficient in Bi,Sr,CaCu,0,_, across 
the metal-insulator transition. Briceno, G. (Department of 


Physics, University of California at Berkeley, Berkeley, CA 
(USA)—Materials and Chemical Sciences Division, Lawrence 
Berkeley Laboratory, Berkeley, California 94720 (USA)); Zettl, A. 
Physical Review [Section] B: Condensed Matter (USA), 40(16): 
11352-11354 (1 Dec 1989). DOE Contract AC03-76SF00098. 

Measurements are reported of the Hall coefficient A, and ab- 
plane resistivity for single-crystal Bi,Sr>CaCu20,_,, with variable 
oxygen configuration. As the system is driven through the metal- 
“insulator” transition, Ry increases strongly but continues to obey 
the empirical expression 1/R,,=7+6T, where T is the temperature. 
For low oxygen content the Hall mobility 4, becomes temperature 
independent. We examine these results in terms of various normal- 
state transport models. 





14188 = Electr interactions in the copper oxides: 
implications for the resistivity. Kim, J.H. (Department of Physics 
and The James Franck Institute, University of Chicago, Chicago, 
Illinois 60637 (USA)— Science and Technology Center for Super- 
conductivity, Chicago, Illinois 60637 (USA)); Levin, K.; 
Wentzcovitch, R.; Auerbach, A. Physical Review [Section] B: Con- 
densed Matter (USA), 40(16): 11378-11381 (1 Dec 1989). 

The effects of strong Coulomb correlations on the electron- 
phonon interaction are calculated using a frozen-phonon approach 
applied to the extended Hubbard, infinite-LU/ Hamiltonian. As the in- 
sulator is approached the electron-phonon interaction becomes 
progressively weakened due to the inability to transfer charge. Both 
the magnitude and concentration x dependence of m*/n are consis- 
tent with experiment. While there are no clear experimental trends 
for variations of 1/7 with x, the magntiude is in agreement with the 
data. That the calculated electron-phonon contribution to p is nearly 
linear and found to account for most of the observed magnitude 
must be recognized in estimating the importance of other electronic 
or magnetic scattering contributions to the linear resistivity. 


14189 Synthesis and properties of the 2:4:7 superconduc- 
tors A_BayCu,0,5_, (A=Y,Eu,Gd,Dy,Ho,Er). Morris, D.E. 
(Lawrence Berkeley Laboratory 2-300, Berkeley, California 94720 
(USA)); Asmar, N.G.; Wei, J.Y.T.; Nickel, J.H.; Sid, R.L.; Scott, 
J.S.; Post, J.E. Physical Review [Section] B: Condensed Matter 
(USA), 40(16): 11406-11409 (1 Dec 1989). 

Six high-temperature superconducting compounds 
ReBagCu7015_, (A=Y,Eu,Gd,Dy,Ho,Er) are synthesized in oxygen 
at moderate pressures above 1 bar. Each 2:4:7 compound is sta- 
ble only within a narrow range of oxygen pressures bounded by 
the stability regions of the 1:2:4 and 1:2:3 phases; the required 
P(QOz2) varies with temperature and F-ion radius. Our 2:4:7 com- 
pounds show low T,’s (45-55 K) which vary inversely with ion size 
(as in 1:2:4). The basal plane areas are larger and orthorhombic 
distortions smaller than the corresponding 1:2:3 and 1:2:4, sug- 
gesting smaller oxygen content, lower hole concentration and 
weaker bonding in the CuOz layers. The 2:4:7 phase has variable 
oxygen stoichiometry, and T, decreases when oxygen is removed. 
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Refer also to citation(s) 12303, 12608, 12649, 12745, 13053, 
13055, 19568, 13832, 13990, 14102, 14118, 14311, 14358, 14605, 
14661, 14663, 14818, 15176, 15225, 15595, 15681, 15727 


14190 (AD-A-212994/8/XAB) Localization of ultrasound in 
thick composites. Interim report. Lu, Y.; Achenbach, J.D. North- 
western Univ., Evanston, IL (USA). Center for Quality Engineering 
and Failure Prevention. 15 Aug 1989. 10p. (NU-CENTER-QEFP— 
1989-2). Available from NTIS, PC A02/MF A01. 

The propagation of ultrasound in fiber-reinforced composites is 
controlled by the relative magnitudes of characteristic length vari- 
ables. These length variables are the wavelength (Lambda), the 
fiber diameter (a), the thicknesses of plies (h), and the overall 
thickness of the component (H). In this paper we consider the 
propagation of longitudinal waves in a cross-ply fiber-reinforced 
composite. Since Lambda>>a, we will use an effective modulus 
representation for the mechanical behavior of the plies. This means 
that in the direction normal to the plies longitudinal waves will 
propagate with a wave speed which is independent of the fiber di- 
rection. Hence, the problem considered here is a one-dimensional 
problem of wave propagation through layers with identical mechani- 
cal impedances separated by interfaces. Since the interfaces of the 
plies and/or laminates may reflect sound, a composite may display 
some of the features that are characteristic of the propagation of ul- 
trasound in periodic media, such as passing and stopping bands in 
the frequency spectrum. Strict structural periodicity is, however, an 
idealization. In reality, there will be random deviations from period- 
icity, which will in fact destroy the passing bands and will give rise 
to attenuation at all frequencies. This attenuation is often referred 
to as localization. The present paper analyzes such localization. 


14191 (AD-A-213080/5/XAB) Behavior of metal-matrix com- 
posites at cryogenic temperatures. Final report, 29 September 
1986-30 March 1987. Altshuler, T.L. Advanced Materials Lab., 
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Concord, MA (USA). 29 Apr 1987. 35p. (AML-TR-87-4). Available 
from NTIS, PC A03/MF A01. 

A cryogenic mechanical testing facility was constructed capable 
of testing materials from 4.2°K to room temperature. Three tensile 
tests were performed on P55 Gr/6061 Al metal matrix composites. 
At 4.2°K, the elastic modulus was 21.7 million psi and the ultimate 
tensile strength was 85.1 jsu. At 77°K, the elastic modulus was 
20.5 million psi, and the ultimate tensile strength was 78.4 ksi. At 
293°K, the elastic modulus was 27.4 million psi, and the ultimate 
tensile strength was 93 ksi. 


14192 (AD-A-213094/6/XAB) Fatigue behavior of silicon 
carbide whisker/aluminum composite. Final report. Lee, E.E. 
Naval Air Development Center, Warminster, PA (USA). Air Vehicle 
and Crew Systems Technology Dept. 1 Oct 1988. 23p. (NADC— 
89037-60). Available from NTIS, PC A03/MF A01. 

Specimens of an extruded 19.8 vol % SiCw/2124 aluminum alloy 
composite were subjected to constant amplitude loading of stress 
ratio 0.1 at room temperature in a laboratory atmosphere. The fa- 
tigue crack growth path is tortuous and much of it is nearly parallel 
to the extrusion direction of the specimen. This is attributable to the 
SiCw aligned in the extrusion direction. The logarithm of fatigue- 
fracture life, NF, increases linearly with decreasing stress range, 
within the limits of the applied stress range. The observed fracto- 
graphic features are facets and steps in the initial stage, striations 
in the subsequent stage, and dimples in the final stage of fatigue. 


14193 (AD-A-213180/3/XAB) Toughening of a particulate- 
reinforced/ceramic-matrix composite. Technical report. Taya, 
M.; Hayashi, S.; Kobayashi, A.S.; Yoon, H.S. Washington Univ., 
Seattle, WA (USA). Dept. of Mechanical Engineering. Sep 1989. 
37p. (UWA/DME/TR-89/2). Available from NTIS, PC A03/MF A01. 

The toughening mechanism of particulate-reinforced/ceramic- 
matrix composites was attributed to the thermal residual-stress field 
induced by the differential thermal expansions of the matrix and the 
particulate when the composite is cooled from the processing to 
room temperature. The measured increase 77% in toughness in a 
TiB2-particulate/SiC-matrix ceramic composite compared well with 
the predicted increase of 52%. 


14194 (AD-A~-213358/5/XAB) Adnesive of thermo- 
plastic composites. Final report, 23 July 1986-23 September 
1989. Kinloch, A.J. Imperial Coll. of Science and Technology, Lon- 
don (UK). Dept. of Mechanical Engineering. 19 Sep 1989. 335p. 
Available from NTIS, PC A15/MF A02. 

This thesis discusses the problems that occur when 
thermoplastic-based fiber-composite materials are bonded using 
structural engineering adhesives, such as epoxy and acrylic adhe- 
sives. A double-cantilever beam joint has been employed, and it is 
shown that the value of the adhesive fracture energy, G(c), is very 
low when a simple abrasion/solvent-wipe surface pretreatment is 
used for the thermoplastic fiber-composites. This arises from crack 
growth occurring along the adhesive/composite interface, which is 
relatively weak when such a pretreatment is employed. Secondly, 
the surfaces of the corona-discharge treated composites were 
characterised using X-ray photoelectron spectroscopy, contact- 
angle analysis, and scanning electron microscopy. These studies 
revealed that the strong adhesion associated with corona pretreat- 
ment is via increasing the wettability and intrinsic adhesion of the 
thermoplastic fiber-composite materials. Thirdly, it is demonstrated 
how very effective a corona-discharge surface pretreatment may 
be for these materials. Indeed, when such a pretreatment is used, 
interfacial crack growth is no longer observed but the crack now 
propagates either cohesively in the adhesive or through the com- 
posite substate; both failure modes lead to relatively high values of 
G(c), with the former resulting in the highest values of G(c) being 
recorded. The thesis concludes by describing a study on designing 
efficient lap joints. 


14195 (ALS/TR-89-09) Photochromic papers or flims for 
noncopyable documents. Sandia National Labs., Albuquerque, 
NM (USA). Mar 1989. 17p. Translation of Japanese Patent No. 
8553981. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. Order Number DE90004006. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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This invention, is related to a paper film for a document in which 
(the writing) disappears and reappears due to irradiation by a light 
source and which is made so that, when copying a book or docu- 
ment, at the time of placing it in the copy machine, due to 
irradiation by its light source, a light sensitive, or so called pho- 
tochromic light sensitive ink, prints in the surface vicinity of the 
already printed letters, pictures, and images; or, this printed trans- 
parent film is caused to be positioned and affixed to the front face; 
or lastly, by means of constructing a paper or plastic film which 
has laminated on it a light blocking film, at the time of copying, a 
light sensitive surface which makes it difficult to read the already 
printed letters, pictures, images and such is caused to be formed 
and erased, and by means of interrupting the light for a fixed time 
by means of a dark place or a filter, this light sensitive surface is 
erased and deciphering can be done. 


14196 (BNL-43491) Advanced composite materials and 
processes for the manufacture of SSC [Superconducting 
Super Collider] and RHIC [Relativistic Heavy lon Collider] su- 
perconducting magnets used at cryogenic temperatures in a 
high radiation environment. Sondericker, J.H. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1989]. 15p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH00016. (CONF- 
8910327-1: Conference on manufacturing advanced composite 
smart molds tools, structural skins and intelligent structures, Ft. 
Lauderdale, FL (USA), 31 Oct - 3 nov 1989). Order Number 
DE90004189. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Presently, BNL work on superconducting magnets centers mainly 
on the development of 17 meter length dipoles for the Supercon- 
ducting Super Collider Project, approved for construction at 
Waxahatchie, Texas and 9.7 meter dipoles and quadrupoles for the 
Relativistic Heavy lon Collider, a BNL project to start construction 
next year. This paper will discuss the role of composites in the 
manufacture of magnets, their operational requirements in cryo- 
genic and radiation environments, and the benefits derived from 
their use. 13 figs. 


14197 (CONF-891119-69) Epitaxial growth of Cr[011] on 
LIF[001]}. Mattson, J. (Argonne National Lab., IL (USA)); Brodsky, 
M.B.; You, H.; Ketterson, J. Argonne National Lab., IL (USA). 
[1989]. 6p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. From Materials Research Society fall 
meeting; Boston, MA (USA); 27 Nov - 2 dec 1989. Order Number 
DE90005635. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

We report x-ray diffraction and in-situ RHEED (Reflection High 
Energy Electron Diffraction) measurements on Cr thin films de- 
posited on LiF[001] single crystal substrates for thicknesses up to 
300 nm and for substrate temperatures from 30 to 450°C. From 
these measurements we determine the range of deposition condi- 
tions necessary for epitaxial growth and the stress in these films as 
a function of film thickness. 14 refs., 4 figs., 1 tab. 


14198  (CONF-891119-72) On the scale of diffusion lengths 
observable by neutron reflection: Application to polymers. 
Karim, A. (Argonne National Lab., IL (USA)); Mansour, A.; Felcher, 
G.P.; Russell, T.P. Argonne National Lab., IL (USA). Dec 1989. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From Materials Research Society fall meeting; 
Boston, MA (USA); 27 Nov - 2 dec 1989. Order Number 
DE90005645. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

A systematic approach has been applied to neutron reflectivity 
data to study interdiffusion across an interface. It is shown that with 
this technique it is possible to probe interface broadening from 
~10 A to upward of 200 A, the upper limit being already within the 
range of observation of other techniques such as Rutherford 
backscattering spectrometry (RBS), forward recoil spectrometry 
(FRES) and secondary ions mass spectroscopy (SIMS). As exam- 
ple is analyzed the interdiffusion of a bilayered polymer system: a 
deuterated polystyrene (d-PS) layer on protonated polystyrene (h- 
PS). 7 refs., 2 figs. 


14199 (CONF-891119-73) Interdiffusion of Cadmium 
Arachidate in Langmuir-Blodgett films. Stroeve, P. (California 
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Univ., Davis, CA (USA). Dept. of Chemical Engineering); Rabolt, 
J.F.; Hilleke, R.O.; Felcher, G.P.; Chen, Sow-Hsin. Argonne Na- 
tional Lab., IL (USA). Dec 1989. 6p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-31109-ENG-38. From Materi- 
als Research Society fall meeting; Boston, MA (USA); 27 Nov - 2 
dec 1989. Order Number DE90005658. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The interdiffusion of Cadmium Arachidate (CdA) in Langmuir- 
Blodgett films has been studied by neutron reflection at the Intense 
Pulsed Neutron Source of Argonne National Laboratory. One of the 
samples consisted of a few layers of perhydro H-CdA deposited on 
a silicon support, overiayered with a few layers of deuterated D- 
CdA, for a total thickness of ~300 Angstroms. In a second sample 
the layers of perhydro- and deuterated-CdA were separated by two 
monolayers of H-n-octadecene/co-maleic acid copolymer. When 
heated for 15 minutes at 70°C, well below the disorder tempera- 
ture, approximately 25% of the D-CdA molecules were replaced by 
H-CdA molecules, although the overall Langmuir-Blodgett film 
structure is known to remain unchanged. The presence of copoly- 
mer layers limited the interdiffusion process to about 5%. 11 refs., 


2 figs. 


14200 (CONF-891119-80) Simulation and quantification of 
high-resolution Z-contrast imaging of semiconductor inter- 
faces. Jesson, D.E.; Pennycook, S.J.; Chisholm, M.F. Oak Ridge 
National Lab., TN (USA). Jan 1990. 8p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. From Materi- 
als Research Society fall meeting; Boston, MA (USA); 27 Nov - 2 
dec 1989. Order Number DE90006159. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Incoherent characteristics of Z-contrast STEM images are ex- 
plained using a Bloch wave approach. To a good approximation, the 
image is given by the columnar high-angle cross-section multiplied 
by the s-state intensity at the projected atom sites, convoluted with 
an appropriate resolution function. Consequently, image interpreta- 
tion can be performed intuitively and quantitative simulation can be 
implemented on a small computer. The feasibility of ‘column-by- 
column’ compositional mapping is discussed. 15 refs., 6 figs. 


14201 (CONF-891119-81) Atomic structure and chemistry 
of Si/Ge interfaces determined by Z-contrast stem. Chisholm, 
M.F.; Pennycook, S.J.; Jesson, D.E. Oak Ridge National Lab., TN 
(USA). Dec 1989. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From Materials Research Soci- 
ety fall meeting; Boston, MA (USA); 27 Nov - 2 dec 1989. Order 
Number DE90006150. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The technique of Z-contrast STEM provides a fundamentally new 
and powerful approach to determining the atomic scale structure 
and chemistry of interfaces. The images produced do not show 
contrast reversals with defocus or sample thickness, there are no 
Fresnel fringe effects at interfaces, and no contrast from within an 
amorphous phase. Such images are unambiguous and intuitively 
interpretable. in this paper, the technique has been used to directly 
image subnanometer interdiffusion in ultrathin (SimGen)p superiat- 
tices. The Z-contrast image of a (SigGe2)p, superlattice grown by 
MBE at 400°C clearly shows significant broadening of the Ge-rich 
layer. Also, film formation and misfit accommodation in epitaxial Ge 
films on (001)Si produced by implantation and oxidation of Si 
wafers was studied. It was found that the Ge films, which are con- 
Strained to grow layer-by-layer, remain completely coherent with 
the Si substrate to thickness of 5-6 nm. This is 3 to 6 times thicker 
than the observed critical thickness for Ge films grown on Si by 
MBE. It is observed that misfit accommodating dislocations nucle- 
ate at the film surface as Shockley partials. The Z-contrast images 
show these partials can combine to form perfect dislocations 
whose cores are found to lie entirely in the elastically softer Ge 
film. 8 refs., 5 figs. 


14202 Investigation of a ceramic-metal interface prepared 
by anodic spark deposition. Koshkarian, K.A. (Univ. of Illinois, 
Urbana (USA)); Kriven, W.M. pp. 6 of interface science and engi- 
neering '87. Les Editions de Physique, Les Ulis Cedex, France 
(1988). (CONF-870793-—: Interface science and engineering '87: 
international conference on the structure and properties of internal 
interfaces, Lake Placid, NY (USA), 13-16 Jul 1987). 





AlzO3 coatings were deposited on Nb substrates using a pro- 
cess known as anodic spark deposition. Characterization was 
performed by scanning electron microscopy, X-ray diffraction, and 
electron beam microprobe analysis. Decreasing concentration of 
electrolyte solution, in which the coatings were deposited, was 
found to qualitatively lower the adherence. Solution concentration 
also affected the incorporation of Nb in the coating. 


14203 (EPRI-EL-6599) Advanced float-zone silicon devel- 
opment: Final report. Hobgood, H.M. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Science and Technology Center); 
Braggins, T.T.; Ravishankar, P.S.; Thomas, R.N. Electric Power 
Research Inst., Palo Alto, CA (USA); Westinghouse Electric Comp., 
Pittsburgh, PA (USA). Science and Technology Center. c Jan 1990. 
34p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 
Through this program, issues of interest to EPRI in the develop- 
ment of advanced float-zone silicon for solid-state electronic power 
switching and conditioning have been addressed. Research and 
development of high-resistivity float-zone silicon, neutron transmu- 
tation doping studies, and wafer fabrication and assessment were 
performed at the Westinghouse Research and Development Cen- 
ter, where the unique availability of an advanced Siemens VZA-9, 
large-diameter float-zone silicon growth facility was utilized to fabri- 
cate high-quality n-type substrates of improved resistivity and 
uniformity. Verification of material quality was determined by pro- 
cessing the Westinghouse substrates into power rectifiers using 
existing rectifier and thyristor product lines at Powerex, Inc., 
Youngwood, PA, where improved device yield of 3000 V and 4000 
V rectifiers was observed, relative to commercially available mate- 
rial. Additional technical accomplishments include the development 
of 85-mm diameter, detector-grade (>10,000 ohm-cm, p-type) 
silicon crystals; successful fabrication of 1000 ohm-cm, n-type sub- 
Strates by neutron transmutation doping, for high-voltage 
applications; and the establishment of a technical base for the de- 
velopment of future advanced power device silicon suitable for very 
high-voltage (>10 kV) solid-state switching devices. 16 figs. 


14204 (FASAC-TAR-4030) Recent Soviet microelectronics 
research on Ill-V compounds semiconductors. Sello, H.; Kirk- 
patrick, C.G. Science Applications International Corp., San Diego, 
CA (USA). Aug 1988. 166p. Available from NTIS, PC A08/MF A01. 

The activity in the Soviet Union on Ill-V compound semiconduc- 
tor devices during the past five years is examined in the areas of 
materials, processes, radiation effects, and devices by a search of 
the translated technical journals. The majority of the work in Ill-V 
materials is concerned with gallium arsenide (GaAs), and the ma- 
terials are certainly of the quality needed to make integrated 
circuits (ICs). However, the focus of Soviet growth and characteri- 
zation studies appears to be basic materials properties, rather than 
development of capabilities and understanding for making inte- 
grated circuits. In processing, the Soviets appear to have very little 
effort on metaloorganic chemical vapor deposition on Ill-V com- 
pounds, while this is the process of choice in the West. There is, 
however, a substantial effort on X-ray lithography for silicon that 
could be extended to GaAs. High-quality work is also reported for 
ion beam, electron beam, optical projection, and laser processing 
silicon. Research on metallization (interconnection) and dielectric 
deposition processes for GaAs is absent. Soviet research on ion 
implantation and laser annealing in compound semiconductors is 
largely directed toward basic phenomena, such as defect informa- 
tion, rather than on electrical characteristics considered important 
for integrated circuit fabrication. Outstanding basic work is also be- 
ing conducted on the radiation effects of electrons, protons, alpha, 
gamma, and X-rays on materials. These Soviet studies of radiation 
effects do not appear to be directed toward the fabrication of actual 
devices. Soviet GaAs device work appears to be generally of a 
theoretical nature, relying in part on device data obtained from 
Western articles. The most advanced involves the junction field ef- 
fect transistor and heterojunction bipolar transistor, with little work 
reported on the fabrication of GaAs integrated circuits. 


14205 (INCT—2057/1/ME/A) Preparation of highly oriented 
pyrographite structure for neutronography. Wiodarski, R.; Now- 
icki, A.; Pekalska, L. Institute of Nuclear Chemistry and Technology, 
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Warsaw (Poland). 1988. 29p. Order Number DE90615952. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS._ 

The method has been presented for obtaining the 

plates of dimensions 170 x 60 mm, with possibility to obtain the 
square plates of side length 55 mm. Such plates are the i 
material for investigations on obtaining a pyrographite filter for neu- 
tronography. An apparatus set has been constructed in order to 
obtain a high-ordered pyrographite. The conditions of recrystalliza- 
tion with the use of a given apparatus for obtaining the neutron 
fiter of dimensions 40 x 40 mm have been determined. 43 refs., 9 
figs., 2 tabs. (author). 
14206 (INIS-mf-12056, pp. 44-45) Resistance to high tem- 
and creep behaviour of whisker-reinforced technical 
ceramics. Huebner, H. (Technische Univ. Hamburg-Harburg, Ham- 
burg (Germany, F.R.)); Lorenz, O.K. Deutsche Keramische 
Geselischaft e.V., Bad Honnef (Germany, F.R.). 1988. (in Ger- 
man). (CONF-8810471-: Annual meeting of the Deutsche 
Keramische Geselischaft e.V. (DKG), international ceramitec sym- 
posium, 4. international technical exhibition ceramitec and special 
lecture session: Grain boundaries and, Muenchen (Germany, 
F.R.), 18-20 Oct 1 In DKG annual meeting 1988. Proceedings. Or- 
der Number DE90744456. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

The oxidation behaviour, the curve of strength and the creep 
properties of three ceramic matrix materials, ie: aluminium oxide, 
mullite and silicon carbide, which were reinforced with SiC whiskers 
and partly with ZrO2 particles, were examined. (orig/MM). 


14207 (INIS-mf—12056, pp. 94-95) Microstructural character- 
istics of SiC-whisker toughened ceramic composites: Results 
from TEM. Braue, W. (Deutsche Forschungsanstalt fuer Luft- und 
Raumfahrt e.V. (DLR), Koeln (Germany, F.R.). Inst. fuer Werkstoff- 
Forschung); Hoelscher, A.; Ziegler, G. Deutsche Keramische 
Geselischaft e.V., Bad Honnef (Germany, F.R.). 1988. (CONF- 
8810471-: Annual meeting of the Deutsche Keramische 
Geselischaft e.V. (DKG), international ceramitec symposium, 4. 
international technical exhibition ceramitec and jal lecture ses- 
sion: Grain boundaries and, Muenchen (Germany, F.R.), 18-20 Oct 
1 In DKG annual meeting 1988. Proceedings. Order Number 
DE90744456. Available from NTIS (US Sales Only), PC A08/MF 
A01. 

The particular emphasis of this paper is on HREM images (High 
Resolution Electron Microscopy) of beta-SiC/alpha-AlzO, and beta- 
SiC/beta-SigN, interfaces obtained from hot-pressed materials with 
20 vol.% SiC. Additional issues covered are the microstructural 
characteristics of beta-SiC-whiskers well as an effective control of 
their thermal stability and morphological development in therms of 
composite processing parameters. (orig./MM). 


14208 (K/TR-89/7) Heat-resistant and anticorrosive paint. 
Katsuma, Kunion (Hitachi Metals Ltd., Tokyo (Japan)). Oak Ridge 
Gaseous Diffusion Plant, TN (USA). [1989]. 8p. Translation of 
Japanese published Patent Application No. 62-227968, October 6, 
1987. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-840R21400. Order Number DE90006077. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The invention, consisting of a paint formed from an alkali metal 
silicate compound mixed within a specified range and specified 
quantities of zinc powder, water, and ethylene glycol, is a single- 
liquid type with a long service life as well as an appropriate curing 
time. It can be used effectively with general paint application meth- 
ods, and the heat-resistant and anticorrosive properties of the 
solidified paint film obtained by painting and then processing with 
heat treatment are excellent. Furthermore, the addition of zinc 
powder makes this paint excellent for use with steel materials. 


14209 (LBL-28105) Electron scattering by native defects in 
uniformly and modulation doped semiconductor structures. 
Walukiewicz, W. Lawrence Berkeley Lab., CA (USA). Nov 1989. 
11p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. (CONF-891119-78: Materials Research Society 
fall meeting, Boston, MA (USA), 27 Nov - 2 dec 1989). Order Num- 
ber DE90006084. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 
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Formation of native defects in GaAs is described in terms of the 
amphoteric native defect model. It is shown that Fermi energy 
induced formation of gallium vacancies is responsible for the limita- 
tions of maximum free electron concentration in GaAs. The effect 
of the defects on electron mobility in heavily doped n-GaAs is 
quantitatively evaluated. Defect scattering explains the abrupt re- 
duction of electron mobility at high doping levels. Also, it is 
demonstrated that native defects are responsible for the mobility 
reduction in inverted modulation doped GaAs/AlGaAs heterostruc- 
tures. The amphoteric defect model also explains a distinct 
asymmetry in defect formation in n- and p-GaAs. In p-GaAs the 
Fermi level induced reduction of the defect formation energy is 
much smaller, and therefore the concentration of the native defects 
is negligible compared with the hole concentration. 43 refs., 5 figs. 


14210 (N-89-28856) The structural response of unsymmet- 
rically laminated composite cylinders. Butler, T.A.; Hyer, M.W. 
Maryland Univ., College Park, MD (USA). Aug 1989. 152p. (NASA- 
CR-185834;NAS—1 .26:185834;UM-TR-89-2). Available from NTIS, 
PC AO&/MF A01. 

The responses of an unsymmetrically laminated fiber-reinforced 
composite cylinder to an axial compressive load, a torsional load, 
and the temperature change associated with cooling from the pro- 
cessing temperature to the service temperature are investigated. 
These problems are considered axisymmetric and the response is 
studied in the context of linear elastic material behavior and geo- 
metrically linear kinematics. Four different laminates are studied: a 
general unsymmetric laminate; two unsymmetric but more conven- 
tional laminates; and a conventional quasi-isotropic symmetric 
laminate. The responses based on closed-form solutions for differ- 
ent boundary conditions are computed and studied in detail. 
Particular emphasis is directed at understanding the influence of 
elastic couplings in the laminates. The influence of coupling de- 
creased from a large effect in the general unsymmetric laminate, to 
practically no effect in the quasi-isotropic laminate. For example, 
the torsional loading of the general unsymmetric laminate resulted 
in a radial displacement. The temperature change also caused a 
significant radial displacement to occur near the ends of the cylin- 
der. On the other hand, the more conventional unsymmetric 
laminate and the quasi-isotropic cylinder did not deform radially 
when subjected to a torsional load. From the results obtained, it is 
clear the degree of elastic coupling can be controlled and indeed 
designed into a cylinder, the degree and character of the coupling 
being dictated by the application. 


14211 (N-89-29490) Intermetallic and ceramic matrix com- 
posites for 815 to 1370 C (1500 to 2500F) gas turbine engine 
applications. Stephens, J.R. National Aeronautics and Space Ad- 
ministration, Cleveland, OH (USA). Lewis Research Center. 
1989. 11p. (NASA-TM-102326;E-5027;NAS—1.15:102326). Avail- 
able from NTIS, PC A03/MF A01. 

Light weight and potential high temperature capability of 
intermetallic compounds, such as the aluminides, and structural ce- 
ramics, such as the carbides and nitrides, make these materials 
attractive for gas turbine engine applications. In terms of specific 
fuel consumption and specific thrust, revolutionary improvements 
over current technology are being sought by realizing the potential 
of these materials through their use as matrices combined with 
high strength, high temperature fibers. The U.S. along with other 
countries throughout the world have major research and develop- 
ment programs underway to characterize these composites 
materials; improve their reliability; identify and develop new pro- 
cessing techniques, new matrix compositions, and new fiber 
compositions; and to predict their life and failure mechanisms un- 
der engine operating conditions. The status is summarized of 
NASA's Advanced High Temperature Engine Materials Technology 
Program (HITEMP) and the potential benefits are described to be 
gained in 21st century transport aircraft by utilizing intermetallic 
and ceramic matrix composite materials. 


14212 (N-89-30096) Material growth and characterization 
for solid state devices. Final report, 1 December 1983-31 May 
1988. Collis, W.J.; Abul-Fadl, A.; lyer, S. North Carolina Agricul- 
tural and Technical State Univ., Greensboro, NC (USA). 1988. 27p. 
(NASA-CR—183196;NAS—1.26:183196). Available from NTIS, PC 
A03/MF A01. 
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During the period of this research grant, the process of liquid 
phase electroepitaxy (LPEE) was used to grow ternary and quater- 
nary alloy Ill-V semiconductor thin films. Selective area growth of 
InGaAs was performed on InP substrates using a patterned sput- 
tered quartz or spin-on glass layer. The etch back and growth 
characteristics with respect to substrate orientation were investi- 
gated. The etch back behavior is somewhat different from wet 
chemical etching with respect to the sidewall profiles which are 
observed. LPEE was also employed to grow epitaxial layers of In- 
GaAsP alloys on InP substrates. The behavior of Mn as an 
acceptor dopant was investigated with low temperature Hall coeffi- 
cient and photoluminescence measurements. A metal-organic 
vapor phase epitaxy system was partially complete within the grant 
period. This atmospheric pressure system will be used to deposit 
lll-V compound and alloy semiconductor layers in future research 
efforts. 


14213 (N-90-10183) Composite multilayer insulations for 
thermal protection of aerospace vehicles. Kourtides, D.A.; Pitts, 
W.C. National Aeronautics and Space Administration, Moffett Field, 
CA (USA). Ames Research Center. Feb 1989. 15p. (NASA- 
TM—101071 ;A-—89035;NAS—1.15:101071;CONF-8901176-: 1989 
composites in manufacturing and exposition and conference, Ana- 
heim, CA (USA), 9-12 Jan 1989). Available from NTIS, PC A03/MF 
A01. 

Composite flexible multilayer insulation systems (MLI), consisting 
of alternating layers of metal foil and scrim cloth or insulation 
quilted together using ceramic thread, were evaluated for thermal 
performance and compared with a silica fibrous (baseline) insula- 
tion system. The systems studied included: (1) alternating layers of 
aluminoborosilicate (ABS) scrim cloth and stainless steel foil, with 
silica, ABS, or alumina insulation; (2) alternating layers of scrim 
cloth and aluminum foil, with silica or ABS insulation; (3) alternat- 
ing layers of alumininum foil and silica or ABS insulation; and (4) 
alternating layers of aluminum-coated polyimide placed on the bot- 
tom of the silica insulation. The MLis containing aluminum were 
the most efficient, measuring as little as half the backface tempera- 
ture increase of the baseline system. 


14214 (ORNL/FTR-3509) [Processing, testing and evalue- 
tion of advanced materials]: Foreign trip report, November 24, 
1989—December 6, 1989. Jenkins, M.G. Oak Ridge National Lab., 
TN (USA). 21 Dec 1989. 15p. Sponsored by U.S. DOE Conserva- 
tion & Renewable Energy. DOE Contract AC05-840R21400. Order 
Number DE90004757. Available from NTIS, PC AO3/MF A011 - 
OSTI; GPO Dep. 

The traveler attended the “First Japan International SAMPE 
Symposium and Exhibition” to present the paper “Empirical and 
Analytical Determination of the Fracture Resistance of a TiBz Parti- 
cle/SiC Matrix Composite.” Key aspects of the conference were on 
the processing, fabrication, and applications of advanced materials, 
including high-temperature structural ceramics. Visits with re- 
searchers at the Institute of Industrial Science, University of Tokyo 
were quite profitable since valuable information and insights were 
gained in the fabrication of carbon filament composites, mechanical 
testing methods for brittle materials, and the modeling of fracture 
mechanisms. Valuable tours were taken at several important 
Japanese government-affiliated research centers, which included 
Toyohashi University of Technology in Toyohashi, the Government 
Industrial Research Institute in Nagoya, and the Japan Fine Ce- 
ramics Center also in Nagoya. These visits revealed the advanced 
state of tensile testing structural ceramics at elevated temperatures 
as it now stands in Japan. The committed industrial approach to 
testing, evaluation, and applications of structural ceramics was re- 
vealed at the Kyocera Central Research Laboratory in Kokubu 
during a very open two-day visit. 


14215 (PB-90-851130/XAB) Sokgel processes and materi- 
als. April 1977-October 1989 (Citations trom the International 
Aerospace Abstracts data base). Report for April 1977-October 
1989. National Technical Information Service, Springfied, VA 
(USA). Nov 1989. 43p. Available from NTISPC NO1/MF NO1. 

Prepared in cooperation with National Aeronautics and Space 
Administration, Washington, DC; U.S. sales only. 

This bibliography contains citations concerning design and devel- 
opment of sol-gel processes and sol-gel derived materials. Sol-gel 





derived materials include protective and transparent films, ceramic 
coatings, nanocomposites and microcomposites, porous and dense 
composites, fiber reinforced composites, oxides, and ductile 
ceramics. Topics include preparation of high temperature supercon- 
ducting oxides and films, glass-ceramic composites and ceramic 
matrix composites for high temperature applications, sol-gel 
processes for advanced ceramics, coatings on semiconductors, in- 
frared optical coatings, and coatings on carbor/carbon composites. 
(Contains 69 citations fully indexed and including a title list.) 


14216 (PB-90-851544/XAB) Boron-reinforced composites. 
May 1980-November 1989 (Citations from the NTIS data base). 
Report for May 1980-November 1989. National Technical Infor- 
mation Service, Springfield, VA (USA). Nov 1989. 86p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-88-859962. 

This bibliography contains citations concerning the utilization of 
boron fibers and compounds as a reinforcing material in compos- 
ites. Topics include testing methods, fabrication, and structural and 
mechanical properties characterizations. Degradation studies, and 
crack initiation and propagation are also included. (This updated 
bibliography contains 143 citations, 40 of which are new entries to 
the previous edition.) 


14217 (PB—90-852179/XAB) Plastics and elastomers: 
Electron-beam irradiation effects. January 1977-November 
1989 (Citations from the Rubber and Plastics Research Asso- 
clation data base). Report for January 1977-November 1989. 
National Technical Information Service, Springfield, VA (USA). Nov 
1989. 177p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—89-850382. 

This bibliography contains citations concerning the effects that 
electron-beam irradiation has on polymers. Block copolymer stabi- 
lization, mechanical properties of radiation crosslinked polymers, 
graft polymerization, electrical conductivity of radiated polymers, 
and apparatus utilization are among the topics discussed. The ef- 
fects of curing in such areas as lithography, adhesives, protective 
coatings, and cable insulation are also included. (This updated bib- 
liography contains 369 citations, 35 of which are new entries to the 
previous edition.) 


14218 (PCCIM-CE-02786-2.vols, pp. 18, Paper 89-40-17) Ex- 
ternal corrosion on thermally insulated pipelines: Causes and 
proposed solutions, Canadian Occidental Gas gathering sys- 
tem. Bridger, P. (Canadian Occidental Petroleum Ltd. (Canada)). 
Petroleum Society of CIM (Canada). 1989. (CONF-8905249-: 40. 
annual technical meeting of the Petroleum Society of the Canadian 
Institute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 


May 1989; CE-02786). In Building on 40 years of achievement: 


Volumes 1 and 2. Available from Petroleum Society of the CIM, 
c/o AMOCO Canada, Box 200, Calgary, AB, CAN T2P OH8. 
Prices: $80.00 CAN. 

Severe external corrosion, affecting many thermally insulated 
pipelines, has been experienced by Canadian Occidental Petroleum 
Ltd. (CanadianOxy) on a gas gathering system installed in 1967- 
68. Initial excavations, as a result of pipeline failure, revealed the 
cause of the external corrosion to be attributed to both the shop 
and field applied thermal insulated coating system. The paper gives 
a detailed introduction to the development of rigid polyurethane 
foam to provide thermal insulation for pipelines. Thermal insulation 
is an operational requirement for many gas gathering systems and 
also pipeline systems. Corrosion mechanism and corrosion 
inspection, including topographical, holiday, and electromagnetic in- 
spection are described. A review of the causes precipitating the 
corrosion problem and the solution proposed by CanadianOxy to 
prevent any reoccurence of the problem is given. CanadianOxy 
has concluded that replacement of all blue type insulated flowlines 
as the only acceptable means to remove the corrosion problem. 
The inspection and assessment of all thermally insulated pipelines 
which were installed using the blue type system or any similar ex- 
ternal coating system is also recommended. 3 refs., 5 figs., 2 tabs. 


14219 (SAND-89-1726C) lon-beam synthesis of buried yt- 
trium silicide. Alford, T.L. (Cornell Univ., Ithaca, NY (USA). Dept. 
of Materials Science and Engineering); Barbour, J.C. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1989]. 7p. Sponsored by 
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U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-891119-76: Materials Research Society fall meeting, 
Boston, MA (USA), 27 Nov - 2 dec 1989). Order Number 
DE90006018. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


Dep. 

Buried single-crystal YSi, 7 layers have been synthesized using 
high fluence implants of 330 keV yttrium ions into (111) Si held at 

450°C followed by post-implant anneals of 1000°C. Rutherford 
backscattering spectrometry showed that an implant fluence of 3.6 
x 10'? Y/cm? forms a continuous layer of uniform thickness. 
Whereas, implant fluences of 1-2 x 10'? Y/cm? form a thin 
continuous YSi,; 7 layer with what are believed to be Y-silicide pre- 
cipitates above and below the YSi, 7 layer. Strains resulting from 
the YSi, 7 layers were evaluated from x-ray rocking curves using a 
double crystal diffractometer. 12 refs., 3 figs. 


14220 (SAND-89-2339) Coherent phase transformation un- 
der nonhydrostatic stress-wave loading. Grady, D.E. Sandia 
National Labs., Albuquerque, NM (USA). Dec 1989. 39p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC04- 
76DP00789. Order Number DE90005719. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Coherent phase transformation occurs under conditions of stress 
wave loading and there are indications that transformation is de- 
pendent on the nonhydrostatic state of stress in the body. Studies 
under static loading show transformation proceeds at lower confin- 
ing pressure when combined with shearing stress and similar 
effects appear to occur under stress-wave loading. Nonlinearities in 
the stress-strain behavior due to the transformation strain lead to 
complicated wave propagation, including wave separation and rar- 
efaction shock waves. In the present study a thermodynamic 
theory of the combined elastic and phase transformtion deforma- 
tion is developed which incorporates the interrelation of pressure 
and shear effects. The theory is focused on wave propagation in 
solids and is compared with earlier experimental work on Oakhall 
limestone. A thermodynamic Gibbs potential is derived for the ma- 
terial and a phase equilibrium relation identified, which constrains 
the volume and shape change through the transformation. The the- 
ory is extended to account for the effect of microstructural 
heterogeneities on the transformation process which has been ob- 
served experimentally. 


14221 (SERVSTR-211-3620) Hydrogenated amorphous sili- 
con films prepared by glow discharge of disilane: Final 
subcontract , December 16, 1987-February 28, 1969. 
Wiesmann, H.J. (UHT Corp., Dobbs Ferry, NY (USA)). Solar En- 
ergy Research Inst., Gokden, CO (USA); UHT Corp., Dobbs Ferry, 
NY (USA). Jan 1990. 46p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract AC02-83CH10093. Order 
Number DE90000309. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 

This report describes the results of an investigation of the prop- 
erties of hydrogenated amorphous silicon films and the efficiency of 
amorphous silicon solar cells deposited from disilane at rates of 
1.5 nanometers/second or greater. The study was divided into two 
parts, investigation of basic materials properties of hydrogenated 
amorphous silicon thin films and the fabrication of glass-P-I-N- 
metal solar cells. The thin film materials properties investigated 
included the dark conductivity, photoconductivity, dihydride/ 
monohydride concentration ratio, activation energy, and mobility- 
lifetime product. Hydrogenated amorphous silicon solar cells were 
fabricated with an intrinsic layer which was deposited at 1.5 
nanometers/second. The absolute and reverse bias quantum yields 
were measured and solar cell efficiencies of 5% were achieved. At- 
tempts to increase the efficiency by reverse bias annealing are 
also reported. 7 refs., 27 figs. 


14222 (UCID-21855) Adhesive for composite bonding. 
Lyon, R.E.; Walkup, C.M.; Matthews, J.T. Lawrence Livermore Na- 
tional Lab., CA (USA). 27 Nov 1989. 6p. Sponsored by U.S. DOE 
Defense Prograrns. DOE Contract W-7405-ENG-48. Order Number 
DE90005683. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


Adhesive bonding is a viable option for structural joining of car- 
bon fiber reinforced epoxy composites. Recent examples from 
laboratory programs include a composite tube joined to a flared 
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composite collar (skirt) to provide a means for mechanical attach- 
ment. Another application involves adhesive bonding of a 
close-tolerance composite ring to the inside of a tapered, cylindri- 
cal composite penetrator case in order to provide a load bearing 
surface for prestressing the internal package. The adhesive bond 
in both of these applications is the critical load bearing component 
and must sustain large shearing stresses in order to maintain the 
structural integrity and viability of the part. The ideal adhesive 
would be a low viscosity (<10 poise) liquid with a long pot life, 
good wetting characteristics and high ultimate shear strength when 
cured at moderate (<50°C) temperature. An adhesive with these 
characteristics would allow for the production of defect-free bonds 
by capillary wetting or squeezing flow of the adhesive into the nar- 
row (.005”’) annular space between the concentric composite parts. 
Since adhesives possessing these characteristics were not known 
to be available commercially, candidate materials were evaluated 
for this application. In this paper we present bond shear strength 
data and selected physical properties for some epoxy adhesive for- 
mulations. 7 refs., 5 figs., 2 tabs. 


14223 (UCID-21860) Coefficients of thermal expansion for 
@ carbon-carbon composite. Feng, W.W.; Hoheisel, T.H. 
Lawrence Livermore National Lab., CA (USA). 17 Nov 1989. 15p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-7405- 
ENG-48. Order Number DE90004484. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

From the published data, carbon-carbon composites possess 
many unique properties at high temperature. They retain their room 
temperature strength in excess of 2200°C. The low coefficients of 
thermal expansion (CTE) and the property of non-wetting by 
molten metals make carbon-carbon composites excellent candi- 
dates for applications in the LIS program. Among these unique 
properties, CTE is the most important factor for the LIS program. In 
seeking to evaluate typical CTE’s we obtained complementary 
samples of selected carbon-carbon specimens. These samples 
were laminates with [02]s, [02902]. and [+45], orientations. These 
results indicated that the selected carbon-carbon composites are 
almost isotropic in thermal expansion. The CTE’s are slightly nega- 
tive at low temperature and become positive at high temperature. 
The exact values are shown in the figures. In order to determine 
the outgassing of carbon-carbon composites, two samples were 
tested in vacuum. The results have shown that the outgassing can 
not be neglected. 8 figs. 


14224 (UCRL-21235) Compressive strength of carbon/ 
epoxy laminated under multiaxial stress: Final annual report. 
Swanson, S.R. (Utah Univ., Salt Lake City, UT (USA). Mechanics 
of Composites Lab.); Colvin, G.E. Jr. Lawrence Livermore National 
wh. CA (USA); Utah Univ., Salt Lake City, UT (USA). Mechanics 
of Composites Lab. Sep 1989. 25p. Sponsored by U.S. Depart- 
ment of Defense. DOE Contract W-7405-ENG-48. Order Number 
DE90005552. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This is a final annual report to the Lawrence Livermore National 
Laboratory on a project to determine the strength of carbon/epoxy 
laminates under conditions of multiaxial compressive stress. It was 
found that the compressive strength of the critical plies in a 
laminate depends on the total layup of the laminate, and thus com- 
pressive strength is an apparent or “in-situ” property. Variations in 
apparent strength by a factor of 2 were found over the range of 
laminates investigated. Biaxial compression loadings showed lower 
than expected failure by buckling under external pressure. The 
multiaxial compression apparatus was redesigned to eliminate 
specimen end brooming under conditions of high axial load. 12 
refs., 14 figs., 2 tabs. 


(UCRL-21236) Threaded joint design for compos- 


14225 
ites: Hahn, H.T. (Pennsylvania State Univ., 


Supplemental report. 

University Park, PA (USA). Composites Mfg. Technology Center); 
Kallas, M.N. Lawrence Livermore National Lab., CA (USA); Penn- 
sylvania State Univ., University Park, PA (USA). Composites Mfg. 
Technology Center. Jun 1989, 22p. Sponsored by U.S. Department 
of Defense. DOE Contract W-7405-ENG-48. Order Number 
DE90005553. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
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This report summarizes work on the design of a composite 
threaded joint. Although the project was for a year, it was placed 
on hold about half way through the program at the stage of model 
refinement. Thus, the report provides only partial results on the de- 
sign of a threaded joint. Composite joining is one of the major 
obstacles preventing composites from side usage. The difficulties 
in joining composite structures arise from factors associated with 
the anisotropic nature of these materials which are strong and stiff 
in the fiber direction and very weak in the transverse direction. One 
well known type of joints is the threaded joint which is used exten- 
sively in metallic structures. Among the common thread types is 
the buttress thread which has advantages when loading is in one 
direction only. The flank of the thread which almost takes all the 
thrust is referred to as the pressure flank. It is nearly perpendicular 
to the thread axis so that the radial component of the thrust is al- 
most zero. Therefore, this form of thread is particularly applicable 
where tubular members are screwed together as in the case of 
breech mechanisms of large guns and airplane propeller hubs. In 
this report, we use a buttress type thread in a composite laminate. 
The following sections will define the problem and describe the 
finite element model proposed to solve the problem. Some prelimi- 
nary results are also included in the report. 


14226 (UCRL—101307) Structure and properties of 
resorcinol+-ftormalidehyde gels. Letts, S.A.; Buckley, S.R.; Kong, 
Fung-Ming; Lindsey, E.F.; Sattler, M.L. Lawrence Livermore Na- 
tional Lab., CA (USA). 22 Nov 1989. 5p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
891119-61: Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 dec 1989). Order Number DE90005201. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The condensation polymerization of resorcinol and formaldehyde 
catalized by sodium carbonate produces a sol that aggregates to 
form a gel. Using viscometry the effect of temperature and catalyst 
concentration on the sol-gel transition was investigated. At a solids 
concentration of 3%, gelation occurred in 1500 minutes. The rate of 
increase in viscosity was a function of both catalyst concentration 
and temperature. The structure of the gels was studied by freeze- 
fracture TEM. In the sol phase the RF solutions contain particles of 
5 to 20 nm diameter. After gelation the particles form a crosslinked 
network with a pore structure of 100 nm. 10 refs., 4 figs. 


14227 (UCRL-102519) Synthetic control of molecular 
structure in organic aerogels. Pekala, R.W. Lawrence Livermore 
National Lab., CA (USA). 22 Nov 1989. 10p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
891119-77: Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 dec 1989). Order Number DE90006038. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Organic aerogels have been formed from the aqueous, sol-gel 
polymerization of resorcinol with formaldehyde. These materials 
are transparent and have continuous porosity with cell/pore sizes 
of less than 1000 A. Their microstructure is composed of intercon- 
nected colloidal-like particles with diameters of 30-200 A. The 
particle size, cell size, surface area, and density of the aerogels 
are predominantly controlled by the catalyst concentration used in 
gel preparation. 11 refs., 3 figs., 1 tab. 


14228 Effects of substrate temperature and gas phase 
chemistry on the APCVD of a-Si:H films from disilane. Mc- 
Curdy, RJ. (Harvard Univ., Cambridge, MA (USA). Dept. of 
Chemistry); Gordon, R.G. pp. 718 of Amorphous silicon technol- 
ogy. Madan, A.; Thompson, M.J.; Taylor, P.C.; LeComber, P.G.; 
Hamakawa, Y. Materials Research Society, Pittsburgh, PA (1988). 
(CONF-8804227—: Amorphous silicon technology, Reno, NV 
(USA), 5-8 Apr 1988). 

The atmospheric pressure thermal decomposition of disilane to 
produce a-Si:H films was studied between 450 and 520°C in a 
laminar flow reactor. The structural properties of the films exhibited 
a strong dependence not only on substrate temperature but also 
on reactor flow position. Films deposited at higher substrate tem- 
peratures had less dihydride bonding in the films while the 
monohydride bonding remained relatively constant. Despite a de- 
crease in the total hydrogen content of the films as the deposition 
temperature increased from 450 to 500°C, the AM1 photoconduc- 
tivity increased over an order of magnitude and the hole diffusion 





length of the films doubled. In addition to the changes in structural 
and electrical properties as a function of substrate temperature, 
variations in these properties were also observed as a function of 
flow position. At early flow positions the amount of dihydride bond- 
ing in the films was small and the AM1 photoconductivity and hole 
diffusion lengths of the films increased. The flow dependence of 
the film properties is explained by changes in the film precursors 
due to the evolution of the gas phase chemistry. 


14229 Metastability in doped hydrogenated amorphous sili- 
con: A bistable charge-trapping defect model. . Branz, H.M. 
(Solar Energy Research Inst., Golden, CO (USA)). pp. 718 of 
Amorphous silicon technology. Madan, A.; Thompson, M.J.; Taylor, 
P.C.; LeComber, P.G.; Hamakawa, Y. Materials Research Society, 
Pittsburgh, PA (1988). (CONF-8804227—: Amorphous silicon tech- 
nology, Reno, NV (USA), 5-8 Apr 1988). 

An analysis of the phenomenology of a class of bistable charge- 
trapping defects is undertaken and it is proposed that such defects 
explain the dominant metastable effects observed in doped hydro- 
genated amorphous silicon (a-Si:H). The stable configuration of 
such a defect changes with its charge state and a substantial 
barrier retards changes in configuration. Reconfiguration is accom- 
panied by carrier trapping or emission. Published data on 
metastabilities observed in quenched, depletion-bias annealed and 
light-soaked films of both P-doped and B-doped a-Si:H are re- 
viewed. The experimental observations are consistent with the 
proposed model. 


14230 Light-induced defects in medium and low gap e- 
Si,Ge:H,F alloys. Chu, V. (Princeton Univ., NJ (USA). Dept. of 
Electrical Engineering and Computer Science); Conde, J.P.; Shen, 
D.S.; Aljishi, S.; Wagner, S. pp. 718 of Amorphous silicon technol- 
ogy. Madan, A.; Thompson, M.J.; Taylor, P.C.; LeComber, P.G.; 
Hamakawa, Y. Materials Research Society, Pittsburgh, PA (1988). 
(CONF-8804227-: Amorphous silicon technology, Reno, NV 
(USA), 5-8 Apr 1988). 

A systematic study of the electronic and optical properties of a- 
Si,Ge:H,F alloys in the initial and light-soaked states is presented. 
The three alloys have optical gaps of 1.20, 1.34 and 1.40eV. Con- 
stant photocurrent method (CPM) spectra show that the higher gap 
samples begin to exhibit increased sub-gab absorption due to light 
soaking much sooner than the low gap sample. Dark and photo- 
conductivity remain essentially constant as functions of light 
soaking time up to approximately 100 hours of illumination, when 
the dark conductivity begins to increase the photoconductivity be- 
gins to decrease simultaneously. The electron mobility-lifetime 
produce measured by the time-of-flight technique shows much 
scatter but no significant change with light-soaking. The hole 
mobility-lifetime product on the other hand decreases immediately 
upon light soaking and continues to decrease gradually with in- 
creasing illumination time. A discussion of these effects and a 
possible explanation in terms of the density of states is presented. 


14231 lon-beam-hydrogenated amorphous silicon. Tsuo, Y.S. 
(Solar Energy Research iInst., Golden, CO (USA)); Deng, X.J.; Xu, 
Y.; Asher, S.; Deb, S.K.; Barva, A.K. pp. 718 of Amorphous silicon 
technology. Madan, A.; Thompson, M.J.; Taylor, P.C.; LeComber, 
P.G.; Hamakawa, Y. Materials Research Society, Pittsburgh, PA 
(1988). DOE Contract AC02-83CH10093. (CONF-8804227—: Amor- 
phous silicon technology, Reno, NV (USA), 5-8 Apr 1988). 

The authors discuss a Kaufman ion-beam source used to study 
the rehydrogenation and postdeposition hydrogenation of amor- 
phous silicon. In the rehydrogenation study, hydrogen atoms were 
implanted into glow-discharge-deposited amorphous silicon materi- 
als in which the hydrogen content had been driven out by heating. 
In the posthydrogenation study, amorphous silicon samples with no 
hydrogen content detectable by infrared absorption and no photo- 
conductivity were used as the starting material. These materials 
were deposited by thermal CVD, magnetron sputtering, or RF glow 
discharge. 


14232 Theory of ordering in semiconductor alloys. Martins, 
J.L. (California Univ., Berkeley, CA (USA). Dept. of Physics); 
Zunger, A. pp. 572 of Ternary and multinary compounds. Deb, S.K.; 
Zunger, A. Materials Research Society, Pittsburgh, PA (1987). 
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(CONF-8609160-—: 7. international conference on ternary and multi- 
nary compounds, Snowmass, CO (USA), 10-12 Sep 1986). 

Ordered phases have been recently predicted and observed in 
alloys of tetrahedrally bonded semiconductors. Using first-principles 
local-density total energy calculations, the authors study the struc- 
ture and stability of both ordered and disordered phases of 
semiconductor alloys. Their calculations show that ordered alloys 
are stabilized by the reduction of microscopic strain and chemical 
interactions. If the alloys are grown on a substrate, an additional 
elastic energy term affects their relative stability. 


14233 Eftect of material properties on the performance of a- 
Si,Ge:H,F photodetectors. Shen, D.S. (Princeton Univ., NJ (USA). 
Dept. of Electrical Engineering and Computer Science); Conde, 
J.P.; Chu, V.; Aljishi, S.; Wagner, S. pp. 718 of Amorphous silicon 
technology. Madan, A.; Thompson, M.J.; Taylor, P.C.; LeComber, 
P.G.; Hamakawa, Y. Materials Research Society, Pittsburgh, PA 
(1988). (CONF-8804227—: Amorphous silicon technology, Reno, 
NV (USA), 5-8 Apr 1988). 

The authors report a study of the transient photoconductivity of 
a-Si,Ge:H,F in reverse-biased Schottky barrier detectors. The barri- 
ers were used to detect light pulses from commercial (Al,Ga)As 
laser diodes. The photodetectors work at a modulation frequency 
of up to 10MHz. Lowering the optical gap, Eo, reduces the optical 
absorption length but raises the dark current and thus reduces the 
specific detectivity D'. The charge collection efficiency is deter- 
mined by deep trapping of electrons in the conduction band detail. 
The frequency response is controlled by the electron drift mobility. 
The performance of the photodetector is discussed in terms of the 
optical and transport properties of the a-Si,Ge:H,F alloys. 


14234 Detection of charged particies in thick hydrogenated 
amorphous silicon layers. Fujieda, |. (Lawrence Berkeley Lab., 
CA (USA)); Cho, G.; Kaplan, S.N.; Perez-Mendez, V.; Qureshi, S.; 
Ward, W.; Street, R.A. pp. 718 of Amorphous silicon technology. 
Madan, A.; Thompson, MwJ.; Taylor, P.C.; LeComber, P.G.; 
Hamakawa, Y. Materials Research Society, Pittsburgh, PA (1988). 
DOE Contract AC03-76SF00098. (CONF-8804227-: Amorphous 
silicon technology, Reno, NV (USA), 5-8 Apr 1988). 

The authors show their results in detecting particles of various 
linear energy transfer, including minimum ionizing electrons from a 
Sr-90 source with 5-12 micron thick n-i-p and p-i-n diodes. They 
measured W (average energy to produce one electron-hole pair) 
using 17keV filtered Xray pulses with a result W=6.0+-0.2eV. This 
is consistent with the e value for a semiconductor with 
band gap of 1.7-1.9eV. With heavily ionizing particles such as 6 
MeV alphas and 1-2 MeV protons, there was some loss of signal 
due to recombination in the particle track. The minimum ionizing 
electrons showed no sign of recombination. Applications to pixel 
and strip detectors for physics experiments and medical imaging 
are discussed. 


14235 Microstructural and electronic properties of hydro- 
genated amorphous silicon films deposited by magnetron 
reactive sputtering. Pinarbasi, M. (Illinois Univ., Urbana, IL (USA). 
Dept. of Materials Science and Engineering); Maley, N.; Myers, A.; 
Szafranek, |.; Abelson, J.R.; Thornton, J.A. pp. 718 of Amorphous 
silicon technology. Madan, A.; Thompson, M.J.; Taylor, P.C.; 
LeComber, P.G.; Hamakawa, Y. Materials Research Society, 
Pittsburgh, PA (1988). (CONF-8804227-—: Amorphous silicon tech- 
nology, Reno, NV (USA), 5-8 Apr 1988). 

Hydrogenated amorphous silicon (a-Si:H) films have been de- 
posited by de magnetron reactive sputtering in an Ar*H2 working 
gas. In this process, the hydrogen content is controlled by two in- 
dependent variables: the substrate temperature and the hydrogen 
partial pressure in the deposition chamber. For a wide range of de- 
position conditions studied, it is shown that total hydrogen content 
of the films, as inferred from IR absorption, is uniquely related to 
the hydrogen bonding and the microstructure. The authors report 
films of high electronic quality, deposited between 200-300°C, in 
which hydrogen bonding varies from predominantly SiH to mixed 
SiH and SiH2 modes as the hydrogen content is increased. This 
structural change is reflected in hydrogen evolution spectra. 


14236 A new material: A-Si,Ge:H,F IN a-Si,Ge:H,F/a-Si:H,F 
multilayer structures. . Conde, J.P. (Princeton Univ., NJ (USA). 
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Dept. of Electrical Engineering and Computer Science); Chu, V.; 
Shen, D.S.; Angell, M.; Wagner, S. pp. 718 of Amorphous silicon 
technology. Madan, A.; Thompson, M.J.; Taylor, P.C.; LeComber, 
P.G.; Hamakawa, Y. Materials Research Society, Pittsburgh, PA 
(1988). (CONF-8804227-: Amorphous silicon technology, Reno, 
NV (USA), 5-8 Apr 1988). 

The authors present a detailed study of the electron transport 
parallel to the layers in a a-Si,Ge:H,F/a-Si:H,F amorphous semi- 
conductor multilayers. The optical gap of the well layer is shifted 
from the bulk alloy due to quantum confinement. This shift W can 
be modeled using a finite barrier height, and electron effective 
masses m,*=0.35 for the barrier and mg*=1.0 for the well. 


14237 The optoelectronic properties of a-Si,Ge:H(F) alloys. 
Wagner, S. (Princeton Univ., NJ (USA). Dept. of Electrical Engi- 
neering and Computer Science); Chu, V.; Shen, D.S.; Conde, J.P.; 
Aljishi, S.; Smith, Z.E. pp. 718 of Amorphous silicon technology. 
Madan, A.; Thompson, M.J.; Taylor, P.C.; LeComber, P.G.; 
Hamakawa, Y. Materials Research Society, Pittsburgh, PA (1988). 
(CONF-8804227-: Amorphous silicon technology, Reno, NV 
(USA), 5-8 Apr 1988). 

The authors survey experimental evidence, obtained by optoelec- 
tronic measurements, and theoretical models for the density of gap 
states in a-Si,Ge:H(F) alloys. This survey shows that increasingly 
reproducible densities are obtained in the various segments of the 
energy gap. The results are becoming understood quantitatively. It 
is not yet clear if the reproducibility signals that the best material 
has been reached. The electron transport properties of low-gap al- 
loys are adequate for solar celis. Improvement of the hole transport 
properties, is achieved through a reduction of the Urbach energy. 


14238 Syntheses, structures, selected physical prop- 
erties, and band electronic structures of the 
bis(ethylenediseleno)tetrathiafulvalene salts (BEDSe-TTF)2X, 
X- = 13~, Aula, and IBr2~. Wang, H.H. (Argonne National Lab., 
IL (USA)); Montgomery, L.K.; Geiser, U.; Porter, L.C.; Carlson, 
K.D.; Ferraro, J.R.; Williams, J.M.; Cariss, C.S.; Rubinstein, R.L.; 
Whitworth, J.R. Chemistry of Materials (USA), 1(1): 140-148 (Feb 
1989). DOE Contract W-31-109-ENG-38. 

Three _ bis(ethylenediseleno)tetrathiafulvalene (BEDSe-TTF) 
based salts, (BEDSe-TTF),X (X~ = Ig~, Aulo~, and IBro~—), have 
been prepared by electrocrystallization and characterized by x-ray 
crystallography, electrical conductivity measurements, variable- 
temperature electron spin resonance studies, and FT-IR 
reflectance measurements. The triclinic (space group P71) room- 
temperature lattice parameters for the three salts are as follows: 
B-(BEDSe-TTF)olz; a = 6.781 (2) A, b = 8.767 (3) A, c = 16.023 
(5) A a = 89.68 (2)°, 6 = 94.76 (2)°, 7 = 110.66 (2)°, V = 887.9 
(5) A®. (BEDSe-TTF)oAulo: a = 7.614 (1) A, b = 8.341 (2)A, c= 
15.538 (4) A, a = 77.56 (2)°, 6 = 98.31 (2)°, y = 112.71 (2)°, V= 
886.9(4) A. 6’-(BEDSe-TTF)2IBro: a = 6.863 (2) A, b = 10.065 (3) 
A, ¢ = 13.183 (8) A, a = 87.94 (2)°, 6 = 100.49 (2)°, 7 = 98.84 
(2)°, V = 884.8 (4) A®. At room temperature, 6-(BEDSe-TTF)als is 
metallic and (BEDSe-TTF)2Aul, and 6’-(BEDSe-TTF)2IBro are 
semiconductors. Antiferromagnetic couplings were observed in 
both Aulo~ and IBro— salts at 20 and 12 K, respectively. Tight- 
binding band calculations were performed on the donor layers of 
the (BEDSe-TTF)2X salts in an attempt to understand the electrical 
properties. The relationships between the crystal structures, physi- 
cal properties, and band electronic structures are discussed. 


14239 Structural origin of semiconducting properties of the 
molybdenum red bronzes Ap 3,;M00, (A = K, Rb, Cs, TI). 
Whangbo, M.H. (North Carolina State Univ., Raleigh (USA)); Evain, 
M.; Canadell, E.; Ganne, M. Inorganic Chemistry (USA), 28(2): 
267-271 (25 Jan 1989). DOE Contract FG05-86ER45259. 
Tight-binding band structure calculations were performed on the 
molybdenum red bronzes Csp.33MoO3 and Tlp.33MoO3 to examine 
whether they are regular semiconductors or Mott insulators. Our 
calculations show that these red bronzes have a band gap and 
that their valence and conduction bands are as wide as those cal- 
culated for the blue bronze Kp .3MoO3, which is a metal at room 
temperature. Thus, the red bronzes Ap.33MoOz (A = K, Rb, Cs, Tl) 
are not Mott insulators but regular semiconductors. Our analysis of 
the tg9-block band orbitals reveals that the band gap of the red 
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bronzes occurs as a direct consequence of the O-Mo---O alterna- 
tions in their MoO, octahedra. 3 figs., 11 refs. 


14240 Recent progress in BEDT-TTF based synthetic met- 
als. Wang, H.H.; Allen, T.J.; Schlueter, J.A.; Hallenbeck, S.L.; 
Stupka, D.L.; Chen, M.Y.; Despotes, A.M.; Kao, H.C.I.; Carlson, 
K.D.; Geiser, U. Phosphorus and Sulfur and the Related Elements 
(UK), 38(3-4): 329-340 (Aug 1988). DOE Contract W-31-109-ENG- 
38. (CONF-8708173-—: 5. international symposium on the chemistry 
of selenium and tellurium, Oak Ridge, TN (USA), 24-28 Aug 1987). 

BEDT-TTF based organic metals with tetrahedral and linear an- 
ions are reviewed. New (ET)2>MX,4 complexes, their electrical and 
ESR properties are reported (M = Ga, In, Tl, and X is halides). A 
novel solid state phase transformation from semiconducting a to 
superconducting 6-(ET)2IBro is presented. 


14241 Surtace characterization of metal oxide overlayers. 
Salmeron, M. (Lawrence Berkeley Lab., CA (USA)); Williams, K.J.; 
Levin, M.E.; Bell, A.T.; Somorjai, G.A. American Chemical Society, 
Division of Petroleum Chemistry, Preprints (USA), 33(4): 577-582 
(Sep 1988). DOE Contract AC03-76SF00098. (CONF-880939—: 
Symposium on preparation and characterization of catalysts, Los 
Angeles, CA (USA), 25-30 Sep 1988). 

Interest in the composition and structure of submonolayer metal 
oxide deposits on metals has developed as a consequence of 
growing evidence that such deposits influence the adsorptive and 
catalytic properties of the substrate metal. In particular, it has been 
shown that titania deposited on a Ni(111) surface and on the sur- 
face of Pt and Rh foils will enhance the activity of the metal for CO 
hydrogenation. Similar results have also been reported for niobia 
deposited on a Pt foil. The present paper discusses the characteri- 
zation of titania overlayers deposited on the surface of a 
polycrystalline Rh foil and a Rh(111) surface. 


14242 Experimental uncertainties in extensional rheometry 
of liquids by fiber drawing. Secor, R.B. (Department of Chemical 
Engineering and Materials Science, University of Minnesota, Min- 
neapolis, Minnesota 55455 (US)); Schunk, P.R.; Hunter, T.B.; Stitt, 
T.F.; Macosko, C.W.; Scriven, L.E. Journal of Rheology (USA), 
33(8): 1329-1358 (Nov 1989). 

Drawing of liquid filaments from a circular die is the most suc- 
cessful method to date for determining the response of polymer 
solutions in uniaxial extension. Reported here is an analysis of the 
experimental uncertainties in fiber-drawing extensional rheometry 
and the effect they have on the results. In fiber drawing, measure- 
ments of the liquid flowrate, the variation of the fiber diameter along 
its length, and the force exerted on the die are used to determine 
the extension rate and the corresponding extensional stress. Exper- 
imental uncertainty in the flowrate measurement ordinarily is of little 
consequence, but the same is not true of the uncertainties in the 
diameter profile and the force measurement. The optical measure- 
ment of the diameter profile is limited by diffraction and chromatic 
aberration. The precision of the force measurement is limited by 
uncertainty in the nulling procedure. In addition, competition among 
contending forces limits the operating range of reliable extensional 
measurements. At low stress levels (~10° dynes/cm?), inertial, 
gravitational, and surface tension forces dominate over viscous 
forces and destroy the precision of the extensional stress measure- 
ment. At high stress levels (~10° dynes/cm?), cavitation may be 
limiting. The magnitude of the gravity force determines minimum 
attainable extension rates (~10 s—') whereas instabilities limit the 
maximum ones. These operating limits are supported by experi- 
ments on glycerine and solutions of several water-soluble polymers; 
polyacrylamide, hydroxymethylceliulose, xanthan, and guar. 


14243 Crystal symmetry governing the metallic vs semicon- 
ducting properties of cesium molybdenum bronzes Cs,MoOs; ( 
x = 0.25, 0.33). Canadell, E. (Universite de Paris-Sud, Orsay 
(France)); Whangbo, Myunghwan. Inorganic Chemistry (USA), 
28(8): 1609-1610 (19 Apr 1989). DOE Contract FG05-86ER45259. 
The molecular structures of two cesium bronzes, Csp33MoO3 
and Cso.25MoO3 are reported. The electronic structures are eluci- 
dated, and it is shown how the differences in electronic structures 
concern the metallic vs semiconducting properties. 11 refs., 1 fig. 





14244 = Electric-field-induced association of colloidal parti- 
cles. Fraden, S. (Martin Fisher School of Physics, Brandeis 
University, Waltham, Massachusetts 02254 (US)); Hurd, AJ.; 
Meyer, R.B. Physical Review Letters (USA), 63(21): 2373-2376 
(20 Nov 1989). 

Dilute suspensions of micron diameter dielectric spheres con- 
fined to two dimensions are induced to aggregate linearly by 
application of an electric field. The growth of the average cluster 
size agrees well with the Smoluchowski equation, but the evolution 
of the measured cluster size distribution exhibits significant depar- 
tures from theory at large times due to the formation of long linear 
clusters which effectively partition space into isolated one- 
dimensional strips. 


14245 Atomic nature of organometallic-v: 

epitaxial growth. Fuoss, P.H. (AT&T Bell Laboratories, Holmdel, 
New Jersey 07733 (USA)); Kisker, D.W.; Renaud, G.; Tokuda, 
K.L.; Brennan, S.; Kahn, J.L. Physical Review Letters (USA), 
63(21): 2389-2392 (20 Nov 1989). 

In situ x-ray scattering has been used to study a growing film 
(ZnSe on GaAs) during organometallic vapor phase epitaxy. This 
first in situ study of non-ultrahigh-vacuum growth revealed a sur- 
prisingly stable and well-ordered p(2x1) reconstruction during 
growth despite the presence of organic-reaction by-products. Also, 
dramatic changes in the specular x-ray reflectivity were found while 
investigating transient kinetic effects during alternate source epi- 
taxy. These results demonstrate the power of in situ x-ray-scattering 
studies in the characterization of these complex processes. 


14246 Radiation-induced formation of cavities in amor- 
phous germanium. Wang, L.M. (Materials Science Division, 
Argonne National Laboratory, ionne, illinois 60439 (US)); 
Birtcher, R.C. Applied Physics Letters (USA), 55(24): 2494-2496 
(11 Dec 1989). DOE Contract W-31-109-ENG-38. 

Prethinned polycrystalline Ge TEM samples were irradiated with 
1.5 MeV Kr* ions at room temperature while structural and mor- 
phological changes were observed in situ in the Argonne High 

Voltage Electron Microscope-Tandem Facility. After a Kr+ dose of 
1.2x10'4 ions/cm, the irradiated Ge was completely amorphized. 
A high density of small void-like cavities was observed after a Kr* 
dose of 7x 10'4 ions/em*. With increasing Kr* ion dose, these cav- 
ities grew into large holes transforming the irradiated Ge into a 
sponge-like porous material after 85x10'5 ions/cm*. The 
radiation-induced nucleation of void-like cavities in amorphous ma- 
terial is astonishing, and the final structure of the irradiated Ge with 
enormous surface area may have potential applications. 


14247 _—_ Lattice relaxation near isolated adsorbates. Feibel- 
man, PJ. (Sandia National Laboratories, Albuquerque, New 
Mexico 87185 (US)). Physical Review Letters (USA), 63(22): 
2488-2491 (27 Nov 1989). DOE Contract AC04-76DP00789. 

Self-consistent calculations show that S and Al adatoms form di- 
rectional bonds to Al(001) in four-fold hollows. If substrate 
nearest-neighbor nuclei are allowed to move, each adatom ap- 
proaches the surface, as its square of neighbors expands and 
moves slightly into the metal. These relaxations approximately pre- 
serve adatom-Al bond lengths. They open Al-adatom-Al bond 
angles slightly, and shorten the bonds between first- and second- 
neighbor atoms in the outer Al layer, as expected for a surface 
under tensile stress. 


14248 Adsorbate resonant states: Resonance energy shifts 
due to elastic multiple electron scattering. Rous, P.J. (Depart- 
ment of Chemistry, University of California, Berkeley, and Center 
for Advanced Materials, Materials and Chemical Sciences Division, 
Lawrence Berkeley Laboratory, 1 Cyclotron Road, Berkeley, Cali- 
fornia 94720 (USA)); Jensen, E.T.; Palmer, R Physical Review 
Letters (USA), 63(22): 2496-2499 (27 Nov 1989). 

We show that the energy of adsorbate resonant states observed 
in a number of electron spectroscopies is profoundly affected by 
the multiple scattering of the incident and/or emitted electrons par- 
ticipating in the resonance. High-resolution electron-energy loss 
spectroscopy is used to investigate the X °I,-—+a ‘Ag electronic 
excitation of O2 physisorbed in two different monolayer phases on 
graphite. The observed 2-eV shift in the resonance energy be- 
tween the ¢ 2 and 6 phases is shown to be produced by elastic 


36 MATERIALS 
3606 Other Materials 


multiple scattering within the molecular overiayers. This phenome- 
non, in other electron spectroscopies, will lead to disagreement in 
the location of resonance energies as determined by different ex- 
perimental techniques. 


14249 New model for ie accumulation in Si during 
selt-ion irradiation. Holland, O.W. (Solid State Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831 (USA)); Penny- 
cook, S.J.; Albert, G.L. Applied Physics Letters (USA), 55(24): 
2503-2505 (11 Dec 1989). DOE Contract AC05-840R21400. 

The dependence of the damage produced by self-ion impianta- 
tion in Si on dose is determined and is shown to exhibit two 
distinct behaviors: an initial sublinear increase of damage with 
dose, followed by a period of greatly accelerated growth. lon 
backscattering analysis using both single- and doublie-alignment 
channeling measurements is used to determine the distribution of 
damage in the samples. The nature of the damage is determined 
from its thermal annealing behavior and differences in the spectra 
recorded in the two channeling configurations. Damage is found to 
consist predominantly of two components: simple defects, such as 
divacancies, and regions of amorphous Si. The behavior of these 
components is shown to be divergent at the fluence which sepa- 
rates the two different growth regimes. A model is proposed which 
considers the amorphization process in Si as a critical-point phe- 
nomenon, one in which the onset of amorphization leads to a 
cooperative behavior among the various types of damage resulting 
in a greatly accelerated transition. 


14250 Low-tem specific heat of polycrystalline 
Bay ¢Ko 4BlO3. Stupp, S.E. (Department of Physics and Materials 
Research Laboratory, University of Illinois at Urbana-Champaign, 
1110 West Green Street, Urbana, Illinois 61801 (USA)); Reeves, 
M.E.; Ginsberg, D.M.; Hinks, D.G.; Dabrowski, B.; Vandervoort, 
K.G. Physical Review [Section] B: Condensed Matter (USA), 
40(16): 10878-10881 (1 Dec 1989). DOE Contract W-31109-ENG- 
38. 

We have measured the specific heat of a superconducting poly- 
crystalline sample of Bap.¢Ko.4BiOz at temperatures from 1.7 to 91 
K. The low-temperature data can be fit best by a cubic term 
f=0.234 mJ/mol K* (Debye temperature F@p=346 K) and a linear 
term +7. We find that -y may be zero; it has an upper bound of 0.30 
mJ/mol K?, an order of magnitude smaller than the value found 
previously for YBazCu3O7_;. This result supports the view that 
Bap ¢KBip 403 has the properties of a BCS-like superconductor. 


14251 Specific heat in high magnetic field of «- 
di[bis(ethylene dithio) tetra thiafulva lene}-di(thiocyano)cuprate 
[x-(ET)zCu(NCS)o]: Evidence for str ing supercon- 
ductivity. Andraka, B. (Department of Physics, University of 
Florida, Gainesville, Florida 32611 (USA)); Kim, J.S.; Stewart, 
G.R.; Carlson, K.D.; Wang, H.H.; Williams, J.M. Physical Review 
[Section] B: Condensed Matter (USA), 40(16): 11345-11347 (1 
Dec 1989). DOE Contract FG05-86ER45268;W-31-109-ENG-38. 

We have measured the specific heat down to 1.5 K of a collec- 
tion of high-quality single crystals of x-(ET)2Cu(NCS)2 in fields 
parallel to the crystalline a* direction to 12.5 T. In this first determi- 
nation of +, we find + to be 25+3 mJ/K* mole. The anomaly in C 
at T; is quite distinct when compared to normal-state data obtained 
by suppressing T- with field. The value of AC/-~T>2 obtained im- 
plies that this organic superconductor has strong coupling. 


14252 Specific heat of decamethylferrocenium tetracye- 
noethanide (DMeFc)(TCNE). Chakraborty, A. (Department of 
Physics, The Ohio State University, Columbus, Ohio 43210-1106 
(USA)); Epstein, A.J.; Lawless, W.N.; Miller, J.S. Physical Review 
[Section] B: Condensed Matter (USA), 40(16): 11422-11424 (1 
Dec 1989). 

We report the specific heat C(7) of (DMeFc)(TCNE) for tempera- 
tures 3 K<T<50 K. We observe an anomaly at T-=4.82 K 
corresponding to a transition to a three-dimensional (3D) macro- 
scopic ferromagnet. A broad maximum at ~15 K corresponds to an 
exchange interaction of J~35 K along the chain axis. We propose 
a generalized 1D Hubbard Hamiltonian to account for this feature. 
Below 7; results are consistent with the opening up of a gap of > 
proximately 2 meV in the spin-wave spectrum due to 

anisotropy in the exchange interaction within the 1D chains. 
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14253 Theory of reentrance of e transitions 
in bis-tetra methyl tetraselena fulva lenium perchlorate 
[(TMTSF)2CIO,]. Lebed, A.G. (L. D. Landau Institute for Theoreti- 
cal Physics, Kosygina 2, Moscow, Union of Soviet Socialist 
Republics (SU)); Bak, P. Physical Review [Section] B: Condensed 
Matter (USA), 40(16): 11433-11436 (1 Dec 1989). DOE Contract 
AC02-76CH00016. 

The stability of spin-density-wave formation in the organic 
superconductor bis-tetramethyltetraselenafulvalenium perchlorate 
(TMTSF)2CIO, is studied. The anion gap in the electron spectrum 
causes reentrance of the metallic state in high magnetic fields. It 
also leads to fast oscillations of physical properties, in particular, 
the phase-transition temperature versus magnetic field. Both these 
phenomena have been observed experimentally. 


14254 Modification of polymeric surface for improved adhe- 
sion via electron beam eé: . Kelber, J.A. To Dept. of 
Energy, Washington, DC. USA Patent 4,861,408. 29 Aug 1989. 
Filed date 8 Apr 1987. USA Patent Application 7-036,039. Int. Cl. 
B32B 31/28. 6p. Available from Patent and Trademark Office, Box 
9, Washington, DC 20232. 

The author discusses treating polymer surfaces, e.g., Teflon, par- 
ticularly very thin surfaces, e.g., 50-10,000 A with low energy 
electron radiation, e.g., 100-1000 eV, in a high vacuum environ- 
ment, e.g., less than 10—® Torr. This is done to enhance the ability 
of the surface to be adhered to a variety of substrates. 


14255 High-strength particulate ceramics. Liles, K.; Hoyer, J.; 
Miynarski, K. To Department of the interior, Washington, DC. USA 
Patent Application 7-367,646. 12 Jun 1989. 8p. Available from 
NTIS, PC AO2/MF A01. 

This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 

The invention relates to new and useful hard, dense, composite 
materials made from metallic nitrides such as titanium nitride when 
combined with aluminum oxide and aluminum nitride and a process 
comprising the steps of: (1) mixing constituent materials using 
kerosene as a mixing medium; (2) screening, settling, filtering, and 
washing the mixture in acetone; (3) filling and sealing said materi- 
als in a latex mold; (4) isostatically pressing the material into a 
compacted powder; and (5) sintering the compacted powder in a 
gas atmosphere at 1,850°C for two hours. 
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14256 Atomic mass predictions via the P-factor (P = NpNp/ 
(Np + Nn)) for nuclei far from stability. Haustein, P.E. 
(Brookhaven National Lab., Upton, NY (USA)); Brenner, D.S.; Cas- 
ten, R.F. pp. 45 of Nuclear chemistry and technology. Third 
Chemical Congress of North America. American Chemical Society, 
Washington, DC (US) (1988). DOE Contract AC02-76CH00016. 
(CONF-8806414—: Symposium on on-line mass separators, ra- 
dioactive beams and nuclei far from stability, Toronto (Canada), 
5-10 Jun 1988). 

Reliable predictions of the unknown masses of nuclei that lie far 
from beta stability are the goals of mass models. A new approach 
in this area has been developed using the P-factor. Patterns of 
atomic mass systematics, which are complex when plotted versus 
Z or N, become significantly simplified and linearized when plotted 
against the quantity NpNp/(Np + Nn), where Np and Np are the 
numbers of valence space protons and neutrons respectively. A 
special feature of the P-factor method for mass prediction of 
unmeasured nuciei beyond the known mass surface is that it oper- 
ates by interpolation among data for known nuclei rather than by 
extrapolation. Ease of use of the method will be discussed and its 
application in medium to heavy mass nuclei will be illustrated. 
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Refer also to citation(s) 12256, 12460, 12641, 12644, 12674, 
13000, 13157, 13541, 13559, 14200, 14255, 14304, 14313, 14413, 


320 ERA Vol. 15, No. 6 


14440, 14896, 14898, 14902, 14903, 15051, 15123, 15209, 15399, 
15400, 15512 


14257 (DOE/ER/13931—1) Studies of multifrequency 
phase-resoived fluorescence spectroscopy for spectral finger- 
printing: Progress report, [July 1, 1988—-December 31, 1989]. 
McGown, L.B. Duke Univ., Durham, NC (USA). Dept. of Chemistry. 
[1989]. 4p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG05-88ER13931. Order Number DE90005309. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

During the first project period, we have explored several different 
aspects of phase-resolved fluorescence spectroscopy (PRFS) for 
the fingerprinting of complex samples. It should be noted that our 
goal is not only “fingerprinting” per se, but also includes the 
characterization of complex samples with respect to dynamic inter- 
actions of luminescent molecules with each other and with sample 
matrix constituents. Each area of investigation is discussed in the 
following sections. 


14258 (HAZ-CE-02854, pp. 285-296) The KWIK-SKRENE 
Analytical Testing System for soils and Its role in the remedie- 
tion of PCB spills. Valin, S. (Syprotec Inc. Pointe Claire, PQ 
(Canada)); Woollerton, G.R.; Bramos, N.; Gibeault, J.P. Haztech 
Canada, Edmonton, AB (Canada). 1988. (CONF-8805352-: 
Haztech Canada ‘88: dangerous goods and hazardous waste man- 
agement conference, Mississauga (Canada), 10-12 May 1988; 
CE-02854). In Haztech Canada ‘88: Dangerous goods and haz- 
ardous waste management conference proceedings. Available 
from Haztech Canada, 4936-87th St., no. 26, Edmonton, AB, CAN 
T6E 5W3. Prices: $50.00 CAN. 

This paper is a description of the KWIK-SKRENE testing system. 
The procedures, contents, limitations and two field cases are pre- 
sented. The extraction of polychlorinated biphenyls (PCB) from the 
soil, using a proprietory olipbatic fluid, and the subsequent extract 
analysis on the standard of the test, due to the extraction effi- 
ciency, are discussed. Case studies involving the use of the 
KWIK-SKRENE for locating a PCB spill and for aiding the excava- 
tion of a PCB spill site are presented. Although there are 
limitations to this system compared with laboratory procedures, it 
has been demonstrated that the KWIK-SKRENE is a useful tool; it 
is being improved, and a test for surface wipes is presently being 
developed. 4 refs., 1 figs., 2 tabs. 


14259 (INIS-mf-11574) Synopses of the Freiberg 1988 iso- 
tope colloquium. Bergakademie, Freiberg (German Democratic 
Republic). 1989. 115p. (In English, German). (CONF-8809444—: 
Freiberg 1988 isotope colloquium, Freiberg (German Democratic 
Republic), 6-10 Sep 1988). Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Altogether 80 papers and poster presentations are presented as 
titles with abstract. 69 of them are in INIS scope and processed in- 
dividually. 


14260 (IPJ-2023/P-2/PL/B) Determination of nitrogen con- 
tent in corn by photon activation. Survey of possibilities of 
routine analysis with the devices produced in Poland. Kielsz- 
nia, R. (institute for Nuclear Studies, Otwock-Swierk (Poland)); 
Janiczek, J.; Moszynski, M.; Preibisz, Z.; Ratynski, W.; Czos- 
nowska, W. Institute for Nuclear Studies, Otwock-Swierk (Poland). 
Apr 1986. 16p. (In Polish). Order Number DE90615662. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Received in 1988. 

The sensitivity of photon activation analysis of the nitrogen con- 
tent in samples simulating corn samples was determined. With the 
use of betatron with a current Japprox0.5 muA at a chosen activa- 
tion energy 18 MeV, it has been established that determination of 
nitrogen content with a relative error 5% is possible for wheat sam- 
ples of mass approx200 g. Basing on these experimental results 
the feasibility was estimated of fast analyses of small corn samples 
irradiated with the use of the devices being currently built in our In- 
stitute: electron linear accelerator and duotron. 3 figs., 6 tabs. 
(author). 


14261 (LA-11727-MS) The use of the Monte-Carlo method 


to simulate high-energy radiography of dense objects. George, 
M.J.; Mueller, K.H.; O’Connor, R.H.; Schrandt, R.G. Los Alamos 





National Lab., NM (USA). Jan 1990. 28p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. Order Number 
DE90005317. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Recently a series of experiments were done at the National Insti- 
tutes of Health where radiographic scatter was measured at beam 
energies from 8 to 22 MeV. We have used the Monte-Carlo 
method to calculate the scattered radiation intensity in the configu- 
ration of these experiments. The existing Los Alamos MCNP 
(Monte-Carlo Neutron Photon) code was modified to include elec- 
tron transport, and the variance-reduction schemes available in that 
code were extensively applied to the problem. Beam collimation 
has been modeled and studied, as has a narrow-hole collimator 
behind the film plane for the elimination of scatter. The calculations 
show that the scattered radiation intensity, with respect to the di- 
rect radiation, is minimized at beam energies in the range of 15-20 
MeV. When a gap in the experimental collimator is included in the 
model, the absolute value of the direct-to-scattered radiation ratio 
is in agreement with the experimental data. The simple idea of a 
small radiographic source size allowing the scattered radiation to 
be reduced relative to the direct by moving the object closer to the 
source is also borne out by these calculations. Preliminary results 
are presented on off-axis scattered radiation. This work provides a 
foundation for future modeling and design of radiographic experi- 
ments. 9 refs., 10 figs., 1 tab. 


14262 (LA-11730-MS) A gas chromatograph/mass spec- 
trometry method for determining isotopic distributions in 
organic compounds used in the chemical approach to stable 
isotope separation. Martinez, A.M.; Spall, W.D.; Smith, B.F. Los 
Alamos National Lab., NM (USA). Jan 1990. 22p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-36. Or- 
der Number DE90005738. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

A variety of gas chromatograph/mass spectrometry (GC/MS) 
methods have been developed to resolve benzene, benzophenone, 


anthracene, fluorenone, and their respective stable isotope analogs 
from other components by gas chromatography. The ratio of stable 
isotope-labeled material to natural isotopic abundance compounds 
is determined from the mass spectra averaged across the chro- 
matographic peak. Both total ion and selective ion chromatographic 
approaches were used for relative data and comparison. 9 refs., 11 
tabs. 


14263 (LU/CMMER-CE-02847, pp. 16) Protective atmo- 
spheres for industrial processes through the use of natural 
gas and oxygen enrichment of air (OEA) technology. Oliver, 
C.K. (Canadian Gas Research Inst., Don Mills, ON (Canada)). Lau- 
rentian Univ., Sudbury, ON (Canada). Centre in Mining and Mineral 
Exploration Research. 1989. (CONF-8903185—: Energy efficient 
technologies in the mining and metals industry, Sudbury (Canada), 
29 Mar 1989; CE—02847). In Energy efficient technologies in the 
mining and metals industry. Available from PC Memorial University 
of Newfoundland, Centre for Newfoundiand Studies, St. John’s, 
NF, CAN A1B 3Y1; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $30.00 CAN; MF $10 CAN. 

The technology for generating protective atmospheres for indus- 
trial processes is discussed under the following headings: inert or 
exothermic gas generators, nitrogen gas generators and endother- 
mic gas generators. In the past 2 or 3 years, membrane based air 
separation has reduced the costs of producing oxygen significantly. 
The other significant development in air separation comes from the 
use fo molecular sieves, using large pore synthetic zeolites. Both 
pressure swing and vacuum swing adsorption (VSA) can compete 
effectively with cryogenic/distillation plants, up to 500 tonnes/day 
for VSA systems. Some of the benefits of using oxygen-enriched 
air are: increasing flame temperature, reduction fo flue gas vol- 
ume, compactness of combustion devices, and improvements of 
flame stability. The paper discusses exothermic gas generators, ni- 
trogen generators, cryogenic/distillation nitrogen plants, PSA 
nitrogen systems, membrane air separation, and endothermic en- 
richment generators, PSA oxygen generators, and cryogenic 
oxygen plants. 10 refs., 8 figs., 3 tabs. 
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14264 (LUTFD2-TFKF—-1012-1-106-1989) Development of a 
nuclear microprobe and its application to neurobiology. Tap- 
per, Staffan. Lund Univ. (Sweden). Dept. of Nuclear Physics. 25 
Apr 1989. 107p. Order Number DE90615663. Available from NTIS 
(US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

The thesis consists of 8 different papers. 

A nuclear microprobe has been developed at the Pelletron accel- 
erator in Lund. The design of the achromatic beam focusing 
system as well as of the beam scanning system is described. The 
focusing system consists of three magnetic- and three electrostatic 
quadrupole lenses together forming an chromatic quadrupole triplet 
with symmetric focusing properties. The beam quality from the ac- 
celerator has been improved by use of ultrathin stripper foils. The 
nuclear microprobe set-up has been applied to investigation of 
brain tissue specimens. The elemantal disorder following epileptic 
seizures has been studied by micro-PIXE analysis. A combination 
of macro- and micro-PIXE analysis have been utilized in an investi- 
gaiton of elemental differences between normal human brain and 
human brain tumours. In the context of the quantification procedure 
in micro-PIXE analysis, callibration and X-ray detector response 
function are discussed. (author). 


14265 (LUTFD2-TFKF—1014-1-99-1989) Quantitative micro- 
analysis with a nuclear microprobe. Themner, Klas. Lund Univ. 
(Sweden). Dept. of Nuclear Physics. 18 Aug 1989. 15p. Order 
Number DE90615664. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The thesis consists of eight papers. 

The analytical techniques of paticle induced X-ray emission 
(PIXE) and Rutherford backscattering (RBS), together with the 
nuclear microprobe, form a very powerful tool for performing quan- 
titative microanalysis of biological material. Calibration of the X-ray 
detection system in the microprobe set-up has been performed and 
the accuracy of the quantitative procedure using RBS for determi- 
nation of the areal mass density was investigated. The accuracy of 
the analysis can be affected by alteration in the elemental concen- 
trations during irradiation due to the radiation damage induced by 
the very intense beams of ionixing radiation. Loss of matrix ele- 
ments from freeze-dried tissue sections and polymer films have 
been studied during proton and photon irradiation and the effect on 
the accuracy discussed. Scanning the beam over an area of the 
target, with e.g. 32x32 pixels, in order to produce en elemental 
map, yields a lot of information and, to be able to make an accu- 
rate quantitatification, a fast algorithm using descriptions of the 
different spectral contributions is of need. The production of contin- 
uum X-rays by 2.55 MeV protons has been studied and absolute 
cross-sections for the bremsstrahiung production from thin carbon 
and some polymer films determined. For the determination of the 
bremsstrahlung background knowledge of the amounts of the ma- 
trix elements is important and a fast program for the evaluation of 
spectra of proton back- and forward scattering from biological sam- 
ples has been developed. Quantitative microanalysis with the 
nuclear microprobe has been performed on brain tissue from rats 
subjected to different pathological conditions. Increase in calcium 
levels and decrease in potssium levels for animals subjected to 
crebral ischaemia and for animals suffering from epileptic seizures 
were observed coincidentally with or, in some cases before, visible 
signs of cell necrosis. (author). 


14266 (MINTEK-M-299D) A mineralogical investigation of 
samples from the Eenzaamheid cobalt-m deposit. 
De Nooy, C.D. Council for Mineral Technology, Randburg (South 
Africa). 15 Jan 1987. 14p. Available from the Council for Mineral 
Technology, Private Bag X3015, Randburg, 2125, South Africa. 
Available from the Council for Mineral Technology, Private Bag 
X3015, Randburg, 2125, South Africa. 

The cobalt-molybdenum deposit on the farm Eenzaamheid, near 
Balmoral, is situated in gabbroic dykes in the higly altered 
quartzites and shales of the Pretoria beds in the Transvaal Super- 
group. The mineralogy of both unmineralized and mineralized 
samples from the deposit was studied. The main minerals in the 
host rock are tremolite, albite, quartz and prehnite. Safflorite and 
molybdenite are the main ore minerals, with minor cobaltite, niccol- 
ite, and gersdorffite. The mineralization is associated with quartz- 
and albite-rich host rocks, whereas the tremolite- and albite-rich 
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rocks are usually unmineralized. A cobalt content of 1,76 per cent 
and a molybdenum content of 0,20 per cent were determined by 
the chemical analysis of a representative sample. Owing to the 
coarse-grained and interstitial nature of the ore minerals, the ore 
should be free milling, and liberation is expected at a fairly coarse 
grain size (about 0,5 mm). The cobalt minerals and the molybden- 
ite should be easily concentrated by gravity methods and flotation 
methods respectively. 18 figs., 4 tabs., 3 refs. 


14267 (PB-90-117144/XAB) Comparative analysis of the 
electrostatic potentials of dibenzofuran and some dibenzo-p- 
dioxins. Murray, J.S.; Zilles, B.A.; Jayasuriya, K.; Politzer, P. New 
Orleans Univ., LA (USA). Dept. of Chemistry. 1986. 6p. Available 
from NTIS, PC AO2/MF A01. 

Pub. in Jnl. of the American Chemical Society, Vol. 108, 915- 
918(1986). 

Electrostatic potential maps of dibenzofuran, 
dibenzo-p-dioxin, 2,8-dichloro-3,7-dimethyldibenzo-p-dioxin, 2,3,7,8- 
tetrafluorodibenzo-p-dioxin, and 2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD) are presented and compared. The biological activities of 
the molecules increase from zero for the first two to very strong for 
the highly toxic TCDD. The analysis of the electrostatic potentials 
suggests certain key features that may be necessary for the effec- 
tive interaction of the classes of compounds with a cytosolic 
receptor, which is believed to be the initial step leading to various 
toxic responses and other biological activity. 


14268 (PB-90-117193/XAB) Towards a standard method for 
the measurement of organic carbon in sediments. Lee, C.M.; 
Macalady, D.L. Colorado School of Mines, Golden, CO (USA). 
Dept. of Chemistry and Geochemistry. 1989. 9p. Available from 
NTIS, PC AO2/MF A01. 

Pub. in international Jnl. of Environmental and Analytical Chem- 
istry, Vol. 35, No. 4, 219-225(Apr 1989). 

The precisions achieved by two different methods for analysis of 
organic carbon in soils and sediments were determined and com- 
pared. The first method is a rapid dichromate oxidation technique 
(Walkley-Black) that has long been a standard in soil chemistry. 
The second is an automated coulometric titration method for which 
commercial instrumentation is available. The latter method shows 
relative standard deviations that are six to twenty times smaller 
than the dichromate oxidation technique. Development of a 
standardized sediment with a low level of organic carbon is recom- 
mended in order to facilitate the evaluation of the precision and 
accuracy or organic carbon measurement techniques. 


14269 (PB-90-122979/XAB) lon-exchange properties of new 
crystalline inorganic ion exchangers. Doctoral thesis. Rehman, 
H.U. Centre of Excellence in Physical Chemistry, Peshawar (Pak- 
istan). Oct 1987. 265p. Available from NTIS, PC A12/MF A02. 

Micro crystals of both alpha-FeOOH and mono-clinic zirconia 
(ZrO2) were prepared. They possess weak acidic or weak basic or 
amphoteric ion-exchange behavior. Using new pH titration tech- 
niques, detailed studies were made on these exchangers. They 
were shown to exhibit variable pH-dependent anion-exchange ca- 
pacities in acids and cation-exchange capacities in alkaline media. 
These exchanges were shown to be controlled by acid or base 
Donnan equilibria. The zero point of charge was determined for 
both the oxides. The exchange was shown to be reversible for 
most of the simple univalent anions such as chloride, nitrate or 
perchlorate and cations such as sodium and potassium. The 
effects of counter ions on their ion-exchange capacities were quan- 
titatively studied. These capacities were strongly dependent on 
counter ion concentrations in the external solutions. 


14270 (PB-90-851866/XAB) Activated carbon: Utilization 
excluding industrial waste treatment. February 1983-April 1986 
(Citations from the COMPENDEX data base). Report for Febru- 
ary 1983-April 1986. National Technical Information Service, 
Springfield, VA (USA). Nov 1989. 262p. Available from NTISPC 
NO1/MF NO1. 

See also PB—90-851874. 

This bibliography contains citations concerning the commercial 
utilization and theoretical studies of activated carbon. Topics include 
performance evaluations in water-treatment processes, preparation 
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and regeneration techniques, materials recovery, and pore- 
structure studies. Adsorption characteristics for specific materials 
are discussed. Studies pertaining specifically to industrial waste 
treatment are excluded. (This updated bibliography contains 345 ci- 
tations, none of which are new entries to the previous edition.) 


14271 (PB—90-851874/XAB) Activated carbon: Utilization 
excluding industrial waste treatment. May 1986-October 1989 
(Citations from the COMPENDEX data base). Report for May 
1986-October 1989. National Technical Information Service, 
Springfield, VA (USA). Nov 1989. 143p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-86-867744. See also PB-90-851866. 

This bibliography contains citations concerning the commercial 
utilization and theoretical studies of activated carbon. Topics in- 
clude performance evaluations in water-treatment processes, 
preparation and regeneration techniques, materials recovery, and 
pore-structure studies. Adsorption characteristics for specific mate- 
rials are discussed. Studies pertaining specifically to industrial 
waste-treatment are excluded. (This updated bibliography contains 
299 citations, all of which are new entries to the previous edition.) 


14272 (PtUB-24, pp. 135-139) Determination of volatile fis- 
sion products in environmental samples. Menzel, E. (Bonn 
Univ. (Germany, F.R.). Abt. Nuklearchemie); Clooth, G.; Aumann, 
D.C. Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekttraeger Universitaetsforschung zum Nuklearen Brennstof- 
fkreislauf/Stillegung von Nuklearanilagen (PtUB/SN). Apr 1989. (in 
German). Contract BMFT 02 U 5474. (CONF-8901173-—: Status re- 
port 1988 of Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreisiauf/Stillegung von Nuklearaniagen (PtUB/SN) of 
Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (Germany, 
F.R.), 26-27 Jan 1989). in Lectures of the 1988 status of the 
sponsor of the project ‘University Research into the Nuclear Fuel 
Cycle’. Available from Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). 

For the determination of the long-life, high-volatile radioactive el- 
ements '75Sb, 12°™Te, 127™Te and 75Se in soil and vegetation 
samples, a separation process was elaborated which is based 
mainly on distillation and precipitation steps. The details especially 
prepared in this connection include decomposition processes and 
the development of a special stirring system for the decomposition 
of soil samples. (RB). 


14273 (PtUB—24, pp. 299-304) Determination of the concen- 
tration and isotope composition of uranium and plutonium 
samples by means of leser-resonant ionisation mass spec 
trometry. Riegel, J. (Mainz Univ. (Germany, F.R.). Inst. fuer 
Kernchemie); Herrmann, G.; Rimke, H.; Sattelberger, P.; Traut- 
mann, N.; Otten, E.W.; Scheerer, F. Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekttraeger Universitaets- 
forschung zum Nuklearen Brennstoffkreislauf/Stillegung von 
Nuklearaniagen (PtUB/SN). Apr 1989. (in German). Con- 
tract BMFT 02 U 5735. (CONF-8901173-: Status report 
1988 of Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreisiauf/Stillegung von Nuklearanlagen (PtUB/SN) of 
Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (Germany, 
F.R.), 26-27 Jan 1989). In Lectures of the 1988 status report of the 
sponsor of the project ‘University Research into the Nuclear Fuel 
Cycle’. Available from Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). 

The method of laser-resonant ionization mass spectrometry is 
distinguished by its high selectivity and sensitivity. In this study its 
application for the identification of uranium and plutonium (isotope 
shift, selective excitation, detection of small quantities of one ele- 
ment by high surplus of the other element) is examined. The 
obtained results prove the applicability of laser-resonant ionization 
mass spectrometry for the fast determination of the quantity and 
isotope composition of the nuclear fuels uranium and plutonium. 
Especially the use of narrow-band laser light and the computer 
controlled tuning of the wavelengths turned out to be very advanta- 
geous. (orig./RB). 





14274 (SAND-88-1614) A Curie point pyrolysis-dual FSOT 
[fused silica open tubular] capillary column gas chromato- 
graphic system: 2, Pyrolysis library. Rodacy, P.J.; Burns, F.B. 
Sandia National Labs., Albuquerque, NM (USA). Nov 1989. 220p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE90005698. Available from NTIS, PC 
A11/MF A01 - OSTI; GPO Dep. 

The identification of an unknown material often utilizes a set of 
reference data acquired under standardized conditions. A library of 
pyrolysis chromatograms (pyrograms) has been generated using a 
Curie point pyrolyzer, dual fused silica open tubular (FSOT) capil- 
lary columns, and dual flame ionization detectors. All of the 
pyrograms were collected under standardized pyrolysis and chro- 
matographic conditions. The library can be searched both visually 
and by a Digital Equipment Corporation (DEC) LSI-11/73 computer 
for identification of unknown materials. 5 refs. 


14275 The electrically driven emulsion-phase contactor. By- 
ers, C.H. (Oak Ridge National Lab., TN (USA)); Scott, T.C. ip. 
American Institute of Chemical Engineers, New York, NY (1988). 
(CONF-881143—: American Institute of Chemical Engineers annual 
meeting, Washington, DC (USA), 27 Nov - 2 dec 1988). 

Technical Paper 1E. 

The authors discuss an electrically driven, high surface area 
solvent extraction system. The system accomplished droplet forma- 
tion, coalescence, and phase separation utilizing a single electric 
field while operating under counter-current flow conditions. The 
mass transport capability of this system has been analyzed by ob- 
serving the transfer to acetic acid from water (dispersed phase) 
into methylisobutylketone. The emulsion phase contactor with 4 
stages per inch one-performs laboratory scale versions of the York- 
Scheibel column by a factor of 16 and the Podbieniak centrifugal 
contactor by a factor of approximately 10. 


14276 Displacement lons by continuous annular 
chromatography. DeCarli, J.P. Il (Virginia Univ., Charlottesville, 
VA (USA)); Carta, G.; Byers, C.H. 21p. American Institute of 


Chemical Engineers, New York, NY (1988). (CONF-881143-: 
American Institute of Chemical Engineers annual meeting, Wash- 
ington, DC (USA), 27 Nov - 2 dec 1988). 

Technical Paper 1D. 

Continuous annular chromatography (CAC) has been introduced 
as an effective means of carrying out chromatographic separations 


in a truly continuous manner. Process applications have been 
demonstrated. In this work the authors demonstrate how CAC can 
be operated for displacement development separations. in this 
mode of operation of the apparatus separation and concentration of 
multicomponent mixtures can be obtained simultaneously and con- 
tinuously. Experimental results and model simulations for this novel 
separation device are presented along with a comparison of differ- 
ent modes of operation and a discussion of industrial applications. 


14277 Liquid phase sensors based on acoustic plate mode 
devices. Ricco, A.J. (Sandia National Labs., Albuquerque, NM 
(USA)); Martin, S.J.; Niemezyk, T.M.; Frye, G.C. pp. 120 of 50th 
Anniversary 1938/1988: Division of Analytical Chemistry newslet- 
ter, Fall 1988. American Chemical Society, Washington, DC (US) 
(1988). (CONF-8809246-: Symposium on chemical sensors and 
microinstrumentation, Los Angeles, CA (USA), 25-30 Sep 1988). 

The use of acoustic plate mode (APM) devices as sensors in liq- 
uid phase environments has been explored. Unlike surface 
acoustic waves (SAWs), APMs propagate through the bulk of the 
substrate and therefore allow sensing with either crystal face. 
APMs’ negligible surface-normal displacement components do not 
cause the excessive attenuation experienced by Rayleigh wave de- 
vices in contact with liquids. Propagating at 1.6 times the velocity 
of the Rayleigh mode, the APMs can be launched and detected 
through the same interdigital electrode pattern and substrate used 
for SAW experiments. Electrode reactions, electroless deposition, 
and the corrosion of thin metal films have been monitored with ng/ 
cm* mass resolution using APM devices. They have also found 
that solution dielectric coefficient, ionic conductivity, and viscosity 
affect APM propagation characteristics. The results of these stud- 
ies, as well as preliminary data on the detection of solution species 
by chemically modified APM devices, will be presented. 


40 CHEMISTRY 
4001 Analytical and Separations Chemistry 


14278 Information theory and the design of chemical sen- 
sors. Perone, S.P. (Lawrence Livermore National Lab., CA (USA)); 
Glass, R.S.; Ham, C.; Hoff, R.; Jones, D.O.; Ciarlo, D. pp. 120 of 
50th Anniversary 1938/1988: Division of Analytical Chemistry 
newsletter, Fall 1988. American Chemical Society, Washington, DC 
(US) (1988). DOE Contract W-7405-ENG-48. (CONF-8809242-: 
American Chemical Society Division of Analytical Chemistry meet- 
ing, Los Angeles, CA (USA), 25-30 Sep 1988). 

Information Theory provides a foundation for the application of 
quantitative information content measurements. The analytical 
chemist is usually interested in only a subset of the data collected 
in any experimental procedure. However, most experimental meth- 
ods are designed to provide excessive amounts of irrelevant or 
redundant data, which may obscure the inherent information. The 
specific sub-set of relevant chemical data is not fixed, however, but 
is dependent upon informational goals. This talk reviews the princi- 
ples of information theory providing measures of information and 
information content which allow a priori quantitative evaluation of 
the effectiveness of analytical procedures. A detailed discussion of 
the application to electrochemical experiments and the design of 
chemical sensors is provided. 


14279 The coupling of an atmospheric sampling ion source 
with an ion trap mass ometer. McLuckey, S.A. (Oak Ridge 
National Lab., TN (USA)); Glish, G.L.; Asano, K.G. pp. 120 of 50th 
Anniversary 1938/1988: Division of Analytical Chemistry newslet- 
ter, Fall 1988. American Chemical Society, Washington, DC (US) 
(1988). DOE Contract AC05-840R21400. (CONF-8809252-: Sym- 
posium on trapped ion techniques, Los Angeles, CA (USA), 25-30 
Sep 1988). 

The lon Trap Mass Spectrometer (ITMS) is proving to be a very 
flexible analytical tool with its many modes of operation that are 
accessible simply via software. This flexibility, coupled with the 
high sensitivity and relatively small size of the ITMS, should make 
the ITMS an attractive candidate for application to a number of 
challenging analytical problems. One such problem is the detection 
of trace quantities of organics in ambient air. They have developed 
an atmospheric sampling ion source, coupled with a beam-type 
mass spectrometer, to address this problem. The ITMS, in princi- 
ple, holds several advantages over the beam-type mass 
spectrometer as the analyzer/detector system for the ion source, 
provided ions can be injected into the [TMS with some minimum 
efficiency. In this paper they discuss the considerations involved in 
adapting the external ion source to an ITMS along with their expe- 
riences in doing so. 

14280 Tandem mass spectrometry in trapped ion instru- 
ments: A direct of FTMS and ITMS. Wise, M.B. 
(Oak Ridge National Lab., TN (USA)). pp. 120 of 50th Anniversary 
1938/1988: Division of Analytical Chemistry newsletter, Fall 1988. 
American Chemical Society, Washington, DC (US) (1988). DOE 
Contract ACO5-840R21400. (CONF-8809252-: Symposium on 
trapped ion techniques, Los Angeles, CA (USA), 25-30 Sep 1988). 

The analytical utility of both Fourier transform mass spectrometry 
(FTMS) and ion Trap mass spectrometry (ITMS) is significantly 
enhanced by the ability to perform a variety of tandem mass spec- 
trometry (MS/MS) experiments without significant modifications to 
the instrumentation. By virtue of their operation as ion trapping 
devices, MS/MS events are separated in time instead of space, re- 
sulting in high efficiency collection of daughter ions and the 
capability to perform MS/MS". In their laboratory, the MS/MS capa- 
bilities of the Nicolet FTMS-2000 and the Finnigan ITMS are being 
directly compared. This includes a study of the range of excitation 
energies attainable, apparent dissociation efficiency, and the 
ultimate detection limits for a series of organophosphonate com- 
pounds. In addition, the ease of operation of the two instruments in 
the daughter ion MS/MS mode will be discussed. Finally, the feasi- 
bility of performing parent ion and neutral loss scans by either 
technique will be addressed. 


14281 Design considerations for -based fiber optic 
chemical sensors. Sepaniak, M.J. (Univ. of Tennessee, Knoxville 
(USA)); Tromberg, B.J.; McManis, M.M.; Alarie, J.; Bowyer, J.R.; 
Tuan Vo-Dinh. pp. 120 of 50th Anniversary 1938/1988: Division of 
Analytical Chemistry newsletter, Fall 1988. American Chemical So- 
ciety, Washington, DC (US) (1988). (CONF-8809246—: Symposium 
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on chemical sensors and microinstrumentation, Los Angeles, CA 
(USA), 25-30 Sep 1988). 

Fiber optic chemical sensors (FOCS) have generally been used 
to measure small molecules and ions. However, FOCS that employ 
immobilized antibody or antigen reagent phases offer the potential 
for sensitive, in situ, fluoroimmuno sensing of large biochemicals. 
The analytical methodologies and characteristics associated with a 
fluoroimmuno assay depend on the particular type of assay (direct, 
competitive binding, sandwich, etc.) that is performed and the na- 
ture of the analyte (e.g., antigen versus hapten). Concomitantly, 
the successful in situ measuring of antigens/haptens using 
antibody-based FOCS requires strict attention to the design of the 
fiber optic device, with optimum design features varying consider- 
ably with the application. Design considerations for antibody-based 
FOCS that they have utilized to measure relatively large molecules 
and proteins, using a variety of assay methodologies, will be pre- 
sented in this talk. In addition, they will demonstrate how these 
devices can be configured to permit relatively rapid regeneration, 
thereby permitting pseudo-continuous operation (i.e., true fluoroim- 
muno sensing). 


14282 Quantitation using laser plumes. Yeung, 
E.S. (lowa State Univ., Ames (USA)). pp. 120 of 50th Anniversary 
1938/1988: Division of Analytical Chemistry newsletter, Fall 1988. 
American Chemical Society, Washington, DC (US) (1988). (CONF- 
8809258-: ACS Division of Analytical Chemistry award in 
spectrochemical analysis: symposium honoring Dr. Velmer Fassel, 
Los Angeles, CA (USA), 25-30 Sep 1988). 

Lasers can vaporize small amounts of material off local regions 
of surfaces to form ions, atoms, and molecules in a transient 
plume. For analytical applications, it is necessary to relate the con- 
centrations observed in the plume to that on the surface originally. 
Laser power, spot size and surface properties are some of the pa- 
rameters that are hard to control for producing identical plumes 
each time. The authors have developed several normalization tech- 
niques to monitor the total amount of material produced at each 
shot. These include a density detector based on laser deflection, a 
photo-acoustic sensor, and an impulse detector based on a piezo- 
electric crystal. Variations in vaporization over a factor of 100 can 
thus be corrected for. 


14283 Whither spectrochemical analysis: Inductively cou- 
pled plasma - Atomic emission oscopy. Fassel, V.A. 
(lowa State Univ., Ames (USA)). pp. 120 of 50th Anniversary 1938/ 
1988: Division of Analytical Chemistry newsletter, Fall 1988. 
American Chemical Society, Washington, DC (US) (1988). (CONF- 
8809258-: ACS Division of Analytical Chemistry award in 
spectrochemical analysis: symposium honoring Dr. Velmer Fassel, 
Los Angeles, CA (USA), 25-30 Sep 1988). 

On the basis of the seven proverbial ages of new physical ana- 
lytical methodologies, ICP-AES has now passed through the initial 
five ages. Its present age may be characterized as mature, as rep- 
resented by its general acceptance by the analytical community, by 
the evolution of standardized operating conditions and procedures, 
and by the automation of operations. Continuing evolutionary re- 
finements and improvements in existing practices and theories can 
be expected, because intensive effort to achieve these goals is 
now underway. The driving forces behind these efforts will be enu- 
merated and the problems being encountered will be summarized. 
In his closing remarks he comments on: (a) the impact that ICP- 
AES has had on the structure of the field of analytical chemistry 
and on the way trace elemental constituents are determined; and 
(b) where the action in ICP-AES is likely to be in the future. 


14284 Novel measurements with inductively 
coupled plasmas. Houk, R.S. (iowa State Univ., Ames (USA)); 
Carney, K.P.; Crain, J.S.; Edelson, M.C.; Lim, H.B.; Rowan, J.T.; 
Smith, F.G.; Wiederin, D.R. pp. 120 of 50th Anniversary 1938/ 
1988: Division of Analytical Chemistry newsletter, Fall 1988. 
American Chemical Society, Washington, DC (US) (1988). (CONF- 
8809258-: ACS Division of Analytical Chemistry award in 
spectrochemical analysis: symposium honoring Dr. Velmer Fassel, 
Los Angeles, CA (USA), 25-30 Sep 1988). 

The inductively coupled plasma (ICP) is unparalleled as a source 
for atomization, excitation, and ionization. Several techniques for 
obtaining spectral information from an ICP will form the basis of 
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this paper. Novel aspects of ICP-mass spectrometry, including 
noise studies, precision improvements, removal of interfering 
polyatomic ions, and chemical modification of the ICP, will be de- 
scribed. Optical sampling of ICP radiation directly through an orifice 
in a metal cone facilitates determination of nonmetals and provides 
unique diagnostic information about the ICP. Optical radiation can 
be collected either from the gas flowing into a sampling orifice or 
from the low pressure region behind a sampling orifice. Optical 
characterization of these regions provides fundamental information 
about the sampling process for ICP-MS and also represents poten- 
tial ways to improve the analytical capabilities of ICP atomic 
emission spectrometry. 


14285 New developments and applications of fiber-optic 
sensors. Angel, S.M. (Lawrence Livermore National Lab., CA 
(USA)); Kulp, T.J.; Daley, P.F.; Langry, K.C.; Katz, L.F. pp. 120 of 
50th Anniversary 1938/1988: Division of Analytical Chemistry 
newsletter, Fall 1988. American Chemical Society, Washington, DC 
(US) (1988). (CONF-8809246—: Symposium on chemical sensors 
and microinstrumentation, Los Angeles, CA (USA), 25-30 Sep 
1988). 

Recently, a few fiber-optic sensors (optrodes) have been tested 
in real world situations. These include chloroform and trichloroethy- 
lene optrodes that are being evaluated in contaminated aquifers 
containing mixed wastes. Also being tested is a fiber-optic sensor 
for in situ measurements in the ocean of the chlorophyll fluores- 
cence of phytoplankton. In addition, a temperature optrode is being 
used for measuring temperature profiles in deep geothermal wells. 
In new sensors under development at LLNL the authors combine 
electrochemical and optical methods. One of these is based on 
surface-enhanced Raman spectroscopy (SERS). A SERS cell is 
used at the end of an optical fiber to obtain chemical information 
about adsorbed species. The probe is reversible in the sense that 
the electrode can be regenerated electrochemically. This work is 
unique in that the spectra are measured in the near infrared using 
either a Nd-YAG or diode laser. Data will be presented for silver, 
copper, and gold electrodes. 


14286 Approaches to the construction of optical sensors 
with porous polymer films. Porter, M.D. (Ames Lab., IA (USA)); 
Jones, T.P.; Laikwan Chau; Stole, S.M. pp. 120 of 50th Anniver- 
sary 1938/1988: Division of Analytical Chemistry newsletter, Fall 
1988. American Chemical Society, Washington, DC (US) (1988). 
(CONF-8809246-: Symposium on chemical sensors and microin- 
strumentation, Los Angeles, CA (USA), 25-30 Sep 1988). 

The design and construction of thin molecular films as sensors 
for chemical analysis have become research areas of increasing 
importance. Such sensors provide unique opportunities for devel- 
oping the rapid and inexpensive detection methodology requisite to 
meet the needs of energy technology. This presentation describes 
approaches to the design of optical sensors which are based on 
the immobilization of colorimetric indicators at porous polymer 
films. Advantageous features of these strategies will be examined 
and demonstrated by the response characteristics of a variety of 
metal ion and pH sensors. Examples will include the development 
of multi-component sensor elements and ion chromatography spec- 
troelectrochemical detectors. Results from the spectroscopic 
characterization of interactions which govern the formation and re- 
activity of these sensors as well as the effects of ionic strength and 
composition at supporting electrolytes on the response time will be 
discussed. 


14287 Fiber optic sensors for the study of falling liquid 
films. Kliatt, L.N. (Oak Ridge National Lab., TN (USA)); Bostick, 
D.T.; Blanco, H.P. pp. 120 of 50th Anniversary 1938/1988: Division 
of Analytical Chemistry newsletter, Fall 1988. American Chemical 
Society, Washington, DC (US) (1988). DOE Contract AC05- 
840R21400. (CONF-8809246-: Symposium on chemical sensors 
and microinstrumentation, Los Angeles, CA (USA), 25-30 Sep 
1988). 

The rate of vapor absorption by falling liquid films of absorber 
solution plays a major role in the performance of an absorption 
heat pump. The absorption process involves mass transfer across 
a vapor-liquid interface, mass and heat transfer within the liquid 
film, and heat transfer across the liquid-solid interface at the outer 





surface of a heat exchange tube. Development of advanced ab- 
sorption heat pump system requires detailed of this 
absorption process. Fiber optic sensors have been developed, 
which provide real-time and in-situ concentration data within falling 
liquid films. The sensors respond to changes in the refractive index 
of the liquid films. These sensors and their application to the LiBr- 
H2O and NH3-H20 absorption cycles will be discussed. 


14288 A spectrochemical evaluation of afterglow discharge 
excitation sources. D’Silva, A.P. (lowa State Univ., Ames (USA)). 
pp. 120 of 50th Anniversary 1938/1988: Division of Analytical 
Chemistry newsletter, Fall 1988. American Chemical Society, 
Washington, DC (US) (1988). (CONF-8809258—: ACS Division of 
Analytical Chemistry award in spectrochemical analysis: sympo- 
sium honoring Dr. Velmer Fassel, Los Angeles, CA (USA), 25-30 
Sep 1988). 

The afterglow discharge is a new excitation source for analytical 
spectroscopy. Such a discharge can be produced in diatomic (No, 
O2, Cle, etc.), triatomic (N20), tetratomic (FN3, CINs, CINCO etc.) 
and the rare gases (He, Ar, etc.) under a variety of flow and pres- 
sure conditions. The primary mechanisms of excitation in such 
sources is through energy transfer from metastable species (7 > 
0.5 msec) to titrant species. Typical energies and lifetimes of 
metastable species can range from 1.97 eV (0, Do) to 21.5 eV 
(Hez, °X,*) and 1.76 msec (Ho, C®ll,) to 150 min (He®S). In this 
presentation the current status and analytical potential of the after- 
glow discharge source will be elaborated on. 


14289 Quantitative analysis by gas chromatography/matrix 
isolation infrared ‘ometry (GC/MIIR). Schneider, J.F. (Ar- 
gonne National Lab., IL (USA)); Hansen, M.C.; Erickson, M.D. pp. 
120 of 50th Anniversary 1938/1988: Division of Analytical Chem- 
istry newsletter, Fall 1988. American Chemical Society, 
Washington, DC (US) (1988). DOE Contract W-31-109-ENG-38. 
(CONF-8809242-: American Chemical Society Division of Analyti- 
cal Chemistry meeting, Los Angeles, CA (USA), 25-30 Sep 1988). 

GC/MIIR is used to identify the organic components of complex 
mixtures. Most applications use IR as a qualitative detector while 
quantitation is done with a GC/MS or a GC/Fiame lonization De- 
tector (FID). GC/MIIR can also serve as a quantitative detector. 
The observed absorbance of a particular compound is the product 
of its molar absorptivity, the thickness of the matrix that should be 
constant, and the concentration of the compound in the matrix. The 
authors have generated calibration curves for several compounds 
at different concentrations versus their observed absorbance. From 
these calibration curves, they determined the linearity, precision, 
and limit of detection for this instrument. Application of this quanti- 
tation to the analysis of samples for priority pollutants and a 
comparison of the results obtained by this method to those ob- 
tained by GC/MS will be discussed. 


14290 A comparison of PCB/pesticide quantitation using 
packed and megabore columns. Hansen, M.C. (Argonne Na- 
tional Lab., IL (USA)); Schneider, J.F.; Erickson, M.D. pp. 120 of 
50th Anniversary 1938/1988: Division of Analytical Chemistry 
newsletter, Fall 1988. American Chemical Society, Washington, DC 
(US) (1988). DOE Contract W-31-109-ENG-38. (CONF-8809242-: 
American Chemical Society Division of Analytical Chemistry meet- 
ing, Los Angeles, CA (USA), 25-30 Sep 1988). 

At Argonne National Laboratory (ANL), the authors are participat- 
ing in the DOE Environmental Survey Program, which uses EPA 
Contract Laboratory Program (CLP) methods. For PCB/pesticides, 
CLP requires gas chromatograph/electron capture detector analysis 
of packed and megabore columns. Currently, samples undergo 
quantitative analysis on an EPA-required packed column, while 
confirmation of retention time is on a megabore column. Megabore 
columns yield higher resolution, which aids in PCB/pesticide identi- 
fication and improves quantitation. Megabore columns are used for 
quantitation only after validation of results with respect to the re- 
quired packed column. To compare the results from both columns, 
they quantitatively analyzed over 100 water and soil samples for 
PCB/pesticides on packed and megabore columns. The results of 
the comparison will be presented. 


14291 Determination of femtoliter (fL) quantities of perfluo- 
rocarbon compounds. Dietz, R.N. (Brookhaven National Lab., 
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Upton, NY (USA)); Spandau, D.J.; Senum, G.I.; D’Ottavio, T.W.; 
Goodrich, R.W. pp. 120 of 50th Anniversary 1938/1988: Division of 
Analytical Chemistry newsletter, Fall 1988. American Chemical So- 
ciety, Washington, DC (US) (1988). (CONF-8809242-: American 
Chemical Society Division of Analytical Chemistry meeting, Los An- 
geles, CA (USA), 25-30 Sep 1988). 

A class of perfluoroalkyicycioalkanes has been used to tag vari- 
ous substances such as air, water, oil, etc., for studies in 
atmospheric and oceanic transport, building air infiltration and ven- 
tilation, underground leak detection, subsurface transport in 
aquifers, oil and gas reservoir characterization, and detection of 
clandestine bombs at airport environments. A family of seven per- 
fluorocarbon tracers (PFTs) has been used routinely in a number of 
these applications and the PFT technology, consisting of the trac- 
ers and the equipment for tagging, sampling, and analyzing, is 
being sought throughout the US and abroad. Following a brief 
description of the technology and its applications, a detailed de- 
scription will be presented of the analytical system, which consists 
of thermal desorption of PFTs collected on an adsorbent sampler, 
window cutting and pre-cutting on an ohmically-heated pre-cut col- 
umn, catalytic destruction of interfering compounds, retrapping for 
focusing, followed by main column separation and electron capture 
detection. Limits of detection are from 0.1 to 1 fL. 


14292 A new curriculum for the first course in 
chemistry. Hirsch, R.F. (Dept. of Energy, Washington, DC (USA)). 
pp. 120 of 50th Anniversary 1938/1988: Division of Analytical 
Chemistry newsletter, Fall 1988. American Chemical Society, 
Washington, DC (US) (1988). (CONF-8809251-: Teaching analyti- 
cal chemistry—where are we now?, Los Angeles, CA (USA), 25-30 
Sep 1988). 

The content of the first course in analytical chemistry has not 
changed despite dramatic changes in the chemistry of analytical 
chemistry over the past 30 years. This course, often still called the 
quant course, emphasizes aqueous solution equilibria, and leaves 
out much of the important chemistry which is involved with today's 
most widely used analytical techniques. The current topics should 
not be eliminated from the analytical course, but they must share 
the spotlight with other kinds of chemistry. Attention must be given 
to equilibria in media other than aqueous solutions, with particular 
emphasis on processes in gases and plasmas. Kinetics play a 
growing role in analytical chemistry and their students should have 
a good understanding of this aspect of their science from their ba- 
sic courses, too. An outline for a new first course in analytical 
chemistry will be presented with the hope that useful discussion of 
new directions for their field will occur. 


14293 Numerical simulation of chromatographic band pro- 
files at large concentrations: Length of space increment and 
height equivalent to a theoretical plate. Lin, Bingchang (Univ. of 
Tennessee, Knoxville (USA)); Guiochon, G. Separation Science 
and Technology (USA), 24(1-2): 31-40 (Jan-Feb 1989). 

It is shown that the numerical integration of the system of partial 
differential equations accounting for the idea model of chromatog- 
raphy provides the band profiles observed with a column of finite 
efficiency if the space length increment of the integration is chosen 
equal to the column HETP for a zero sample size and the time in- 
crement is then chosen so that the Courant number is 2. 


14294 Selective detection approach to lon exclusion chro- 
matography. Okada, Tetsuo (Texas Tech Univ., Lubbock (USA)); 
Dasgupta, P.K. Analytical Chemistry (USA), 61(6): 548-554 (15 
Mar 1989). DOE Contract FG05-84ER13281. 

A helical, filament-filled perfluorosulfonate membrane suppressor 
is utilized with high concentrations (0.1-1.0 M) of NaCl (sometimes 
additionally including < 1 mM NaOH) as regenerant to convert H* 
in the eluent (up to 10 mM HNOs) to Na*. Elution of the weak acid 
analytes from the suppressor as their Na salts causes an increase 
in pH, monitored optically by the postsuppressor introduction of an 
acid-base indicator. Theoretical considerations involve the concen- 
tration and K,,, of the indicator and their effects on the background 
absorbance, dynamic range, and analyte response. Results are 
presented for 4-nitrophenol as indicator (base form monitored at 
400 nm) introduced permeatively through a membrane reactor. 
Analyte acids (pK, range ~ 4.5-9.5) are selectively detected; maxi- 
mum sensitivity is reached in the middle of this pK, range. The 
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sensitivity for high pK, acids is poor, caused by a substochiometric 
suppressor reaction. Detectability for the moderate pK, acids is in 
the low micromolar (50 pmol) level, even with a pH 2 eluent. Capa- 
bility of gradient elution and advantages of a pH 2 eluent are 
demonstrated. Operational considerations of the membrane sup- 
pressor, @.g., adjustment of the suppressor effluent pH by addition 
of NaOH to the regenerant and relative flow directionality, trans- 
membrane loss of very weak acids in the uncharged form, etc., are 
discussed in terms of the results. 


14295 Fluorescence lifetime selectivity in excitation- 
emission matrices for qualitative analysis of a two-component 
system. Millican, D.W. (Duke Univ., Durham, NC (USA)); McGown, 
L.B. Analytical Chemistry (USA), 61(6): 580-583 (15 Mar 1989). 
DOE Contract FG05-88ER13931. 

Steady-state fluorescence excitation-emission matrices (EEMs), 
and phase-resolved EEMs (PREEMs) collected at modulation fre- 
quencies of 6, 18, and 30 MHz, were used for qualitative analysis 
of mixtures of benzojfk}fiuoranthene (7 = 8 ns) and 
benzojbjfluoranthene (7 = 29 ns) in ethanol. The EEMs of the indi- 
vidual components were extracted from mixture EEMs by means of 
wavelength component vector-gram (WCV) analysis. Phase resolu- 
tion was found to be superior to steady-state measurements for 
extraction of the component spectra, for mixtures in which the in- 
tensity contributions from the two components are unequal. 


14296 Solid-state voltammetry and polymer electrolyte 
plasticization as a basis for an electrochemical gas chromato- 
graphic detector. Parcher, J.F. (Univ. of North Carolina, Chapel 
Hill (USA)); Barbour, C.J.; Murray, R.W. Analytical Chemistry 
(USA), 61(6): 584-589 (15 Mar 1989). DOE Contract FGO05- 
87ER13675. 

A new type of electrochemical gas chromatographic (ECGC) de- 
tector is described. The detector consists of a film of polymer 
electrolyte, PEO,¢/LiCF3;SO3, coating a microelectrode-based elec- 
trochemical cell and in contact with the effluent stream of a gas 
chromatograph. The PEO,¢/LiCF,SO, polymer acts as an ionically 
conducting but physically rigid medium. Currents passed at the mi- 
croelectrode/polymer interface depend on reactions of electroactive 
solutes dissolved in and diffusing through the polymer phase. 
These currents respond to the presence of sample components in 
the gas phase through their sorption into, and plasticization of, the 
PEO polymer phase. The polymer plasticization results in larger dif- 
fusion coefficients for the electroactive solutes and, consequently, 
larger microelectrode currents. Several forms of electrochemical 
potential contro! are examined as are the effects of chosen elec- 
troactive probe, probe concentration, polymer film thickness, and 
gaseous sample concentration and sorption. Faster detector re- 
sponses are obtained with thin PEO,,¢/LiCF,SOz films and faster 
diffusing electroactive probes. The detector responds linearly to 
small quantities of sample but exponentially to large sample con- 
centrations. The detector is unusual in that it is most sensitive to 
later-eluting components of a sample mixture; this effect results 
from the connection between the degree of sample component 
sorption or partition into the polymer electrolyte and the resulting 
degree of polymer plasticization and transport rate enhancement. 


14297 On-plate electrochemical detection for thin-layer 
chromatography. Brown, G.N. (Univ. of Colorado, Boulder (USA)); 
Birks, J.W.; Koval, C.A. Analytical Letters (USA), 22(2): 507-518 
(Feb 1989). DOE Contract FG02-84ER13247. 

Voltammetric electrochemical detection (ECD) coupled with 
tin-layer chromatography (TLC) was demonstrated for the quantifi- 
cation of trace organic compound directly on a TLC plate. The 
electrochemical detection solvent was a thin layer of aqueous 
potassium chloride. For undeveloped plates, detection limits for p- 
anisidine and p-phenetidine were 10 ng and 13 ng, respectively. 
Linearity was demonstrated over nearly 2 orders of magnitude. Af- 
ter development, detection limits increased by approximately a 
factor of ten. Advantages of this method over other quantitative 
TLC methods include sensitivity, speed, simplicity, and cost. In 
addition, this method is selective for electrochemically active com- 
pounds. Major sources of experimental error include spot size 
reproducibility, working electrode placement, and supporting elec- 
trolyte film thickness. 
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14298 Noise power spectral characteristics of an induc 
tively coupled plasma mass ‘ometer. Crain, J.S. (lowa 
State Univ., Ames (USA)); Houk, R.S.; Eckels, D.E. Analytical 
Chemistry (USA), 61(6): 606-612 (15 Mar 1989). DOE Contract 
W-7405-ENG-82. 

The noise power spectra of ®Rb* signal and ®SNb* signal from 
an inductively coupled plasma mass spectrometer were measured 
at the same plasma conditions as were those of Sr Il emission 
from the plasma itself. Comparison of these spectra showed that 
discrete frequency noise in the emission at the mass spectrometer 
sampling orifice is nearly identical with that in the mass spectro- 
metric signal and that white noise in the mass spectrometer signal 
was higher than that found in the emission signal. The dependence 
of noise frequencies on plasma operating conditions was generally 
the same for both measurements and was generally the same as 
that expected of emission from the plasma alone, i.e., when the 
plasma was not being sampled for mass spectrometry. However, 
discrete frequency noise in emission from the plasma alone dif- 
fered substantially in frequency from that in the mass spectrometric 
signal. These results indicate that the plasma is the source of dis- 
crete frequency noise in the mass spectrometric signal and that the 
discrete noise frequencies can be affected by changes in plasma 
gas dynamics due to interaction between the plasma and the mass 
spectrometer sampling interface. The major source of signal 
instability in this particular inductively coupled plasma mass spec- 
trometer was found to be 1/f noise. 


14299 Model for conductometric detection of carbohydrates 
and alcohols as complexes with boric acid and borate ion in 
high-performance liquid chromatography. Bertrand, G.L. (Univ. 
of Missouri, Rolla (USA)); Armstrong, D.W. Analytical Chemistry 
(USA), 61(6): 631-632 (15 Mar 1989). DOE Contract FG02- 
88ER13819. 

In recent articles, Okada has demonstrated the utility of indirect 
conductometric detection of electrically neutral sugars and alcohols 
through their complexes in boric acid solution. The use of a boric 
acid eluent provides a highly sensitive means of detection for 
monosaccharides, lactose, and sugar alcohols but not for polysac- 
charides (other than lactose) and simple alcohols. Addition of 
sorbitol, mannitol, or fructose to the boric acid eluent allows detec- 
tion of the polysaccharides and simple alcohols, as well as lactose, 
glucose, fructose, and presumably other monosaccharides and 
sugar alcohols. These results were interpreted in terms of the abil- 
ity of an analyte to form either dissociated or undissociated 
complexes with boric acid. This interpretation was quantified with a 
mathematical description of the complexation equilibria and the 
conductivity due to ionic species. Unfortunately, the mathematical 
model contains some incorrect assumptions that severely limit the 
utility of the derived equations and may prevent optimization of this 
potentially important technique. We present here a more general 
mathematical model that does not suffer from these limitations. 


14300 Determination of benzyipenicillin in pharmaceuticals 
by capillary zone electrophoresis. Hoyt, A.M. Jr. (Univ. of Central 
Arkansas, Conway (USA)); Sepaniak, M.J. Analytical Letters (USA), 
22(4): 861-873 (Apr 1989). DOE Contract FG05-86ER13613. 

A rapid and direct method is described for the determination of 
benzylpenicillin (penicillin G) in pharmaceutical preparations. The 
method involves very little sample preparation and total analysis 
time for duplicate results is less 30 minutes per sample. The 
method takes advantage of the speed and separating power of 
capillary zone electrophoresis (CZE). Detection of penicillin is by 
absorption at 228 nm. An internal standard is employed to reduce 
sample injection error. The method was applied successfully to 
both tablets and injectable preparations. 14 refs., 5 figs., 3 tabs. 


14301 Qualitative and quantitative analysis of unresolved 
responses in liquid chromatography with Fourier transform in- 
frared spectroscopic detection by using the Kalman filter. 
Redmond, M. (Univ. of Delaware, Newark (USA)); Brown, S.D.; 
Wilk, H.R. Analytical Letters (USA), 22(4): 963-979 (Apr 1989). 
DOE Contract FG02-86ER13542. 

The optimization of chromatographic separations is hindered by 
difficulties in establishing the identities of components, and by the 
need to have well-resolved chromatographic peaks for commonly- 
used methods of quantitation. Full spectra methods, such as 





Fourier transform infrared spectroscopy, may assist in establishing 
identities, but are hampered by poor sensitivity. A method is pro- 
posed which efficiently reduces the large amounts of spectral data 
obtained in such cases, and enhances signal-to-noise ratios to per- 
mit identification and quantitation of components present in well- 
and poorly-rescived chromatographic peaks obtained under nonop- 
timal conditions. The method is based on combined Gram-Schmidt 
orthogonalization for removal of the dominant response from the 
mobile phase, followed by Kalman filtering for qualitative and quan- 
titative analysis of averaged spectra. The method is demonstrated 
for infrared detection of a reverse-phase separation of a five- 
component mixture. Although Kalman filtering is effective at 
enhancing weak infrared spectra, the method is limited by the need 
for sufficient signal to permit manual assignment of chromato- 
graphic peaks. 11 refs., 4 figs., 4 tabs. 


14302 Vibrational spectroscopy of the hydrated hydronium 
cluster ions H30*-(H20),, (n=1, 2, 3). Yeh, L.l. (Department of 
Chemistry, University of California, Berkeley, California 94720 
(US)); Okumura, M.; Myers, J.D.; Price, J.M.; Lee, Y.T. Journal of 
Chemical Physics (USA), 91(12): 7319-7330 (15 Dec 1989). DOE 
Contract ACO3-76SF00098. 

The gas phase infrared spectra of the hydrated hydronium clus- 
ter ions H3O*-(H20),(n=1, 2, 3) have been observed from 3550 to 
3800 cm-'. The new spectroscopic method developed for this 
study is a two color laser scheme consisting of a tunable cw in- 
frared laser with 0.5 cm—' resolution used to excite the O-H 
stretching vibrations and a cw COz laser that dissociates the vibra- 
tionally excited cluster ion through a multiphoton process. The 
apparatus is a tandem mass spectrometer with a radio frequency 
ion trap that utilizes the following scheme: the cluster ion to be 
studied is first mass selected; spectroscopic interrogation then 
occurs in the radio frequency ion trap; finally, a fragment ion is se- 
lected and detected using ion counting techniques. The vibrational 
spectra obtained in this manner are compared with that taken pre- 
viously using a weakly bound H2 “messenger.” A spectrum of H7 
O*; taken using a neon messenger is also presented. Ab nitio 
structure and frequency predictions by Remington and Schaefer 
are compared with the experimental results. 
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Refer also to citation(s) 12508, 12518, 12519, 12541, 12587, 
13019, 13361, 13565, 14065, 14105, 14239, 14261, 14274, 14414, 
14417, 14446, 14557, 14800, 14813, 14885, 15383 


14303 (ALS/TR-89-07) Ternary reciprocal system of lithium 
and potassium fluorides and bromides. (Troinaya vzaimnaya 
sistema iz ftoridov i bromidov litiya i kaliya). Volkov, N.N.; Dubin- 
skaya, L.A. Sandia National Labs., Albuquerque, NM (USA). 4 Mar 
1989. 5p. Translated from Izvestiya Fiziko-khimicheskogo 
Nauchno-issledovatel’skogo instituta pri Irkutskom Gosudarstven- 
nom universitete; 2: No. 1, 45-47(1953). Sponsored by U.S. DOE 
Defense Programs. DOE Contract ACO4-76DP00789. Order Num- 
ber DE90004938. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. . 

In previous publications, we have noted that ternary reciprocal 
fluoride-bromide interchange systems have large heat effects. For 
example, the heat of the exchange reaction LiBr + KF = LiF + KBr 
is 21.86 kcaVequiv, and the equilibrium is displaced toward the sta- 
ble pair LiF-KBr. The system is therefore highly singular. The 
isotherms of lithium fluoride are bent at acute angles on the stable 
diagonal. 3 refs., 1 fig. 


14304 (DOE/ER/01198—-T39) The precipitation of silica par- 
ticles by the base catalyzed hydrolysis of TEOS [tetraethyi 
orthosilicate]. Bogush, G.H. Illinois Univ., Urbana, IL (USA). Grad- 
uate Coll. 1988. 83p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76ER01198. Order Number DE90005223. 
Available from NTIS, PC A05/MF A01 - OSTI; GPO Dep. 

In this thesis, the conditions which lead to monodisperse silica 
particles are described. The data developed here lays the ground- 
work for future studies on the formation mechanism. The relevant 
literature on TEOS hydrolysis, nucleation of primary particles and 
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possible growth mechanisms that could be involved in particle syn- 
thesis is reviewed in Chapter 2. The experimental procedures are 
described in Chapter 3. The experimental results are presented in 
Chapter 4. The effect of initial reagent concentrations and tempera- 
ture on the final particle size and size distribution are explored. A 
seeded growth technique is presented that can be used to increase 


. the particle size and mass fraction of the suspension without effect- 


ing the monodispersity. Also, kinetic data of particle growth is 
presented. Chapter 5 compares the kinetic data to the classical nu- 
cleation and growth mechanism. Finally, the conclusions and 
recommendations for future work are presented in Chapter 6. 


14305 (DOE/ER/13357—13) Interfacial chemistry in solvent 
extraction systems: Progress report, June 1, 1989-May 31, 
1990. Neuman, R.D. Aubum Univ., AL (USA). Dept. of Chemical 
Engineering. Jan 1990. 10p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG05-85ER13357. Order Number 
DE90005602. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


Significant progress has been made in our research program in- 
vestigating the interfacial chemistry in solvent extraction systems. 
Our present research is emphasizing characterization of the struc- 
ture and dynamics of macr ic and microscopic interfaces 
which occur in hydrometallurgical solvent extraction systems. Some 
highlights of our recent accomplishments are summarized in this 
report. 


14306 (DOE/ER/13403—2) Perforated monolayers: Progress 
report, July 1, 1987—December 31, 1989. Regen, S.L. Lehigh 
Univ., Bethlehem, PA (USA). Dept. of Chemistry. Dec 1989. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
85ER13403. Order Number DE90005469. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

The goals of this DOE-sponsored program are to create novel 
organic thin films that possess well-defined and adjustable molecu- 
lar pores; i.e. “perforated monolayers,” and to use such film for 
fabricating composite membranes that have unique permeation 
characteristics. The specific strategy that has been adopted in- 
volves (1) the synthesis of surfactant molecules bearing internal 
pores, i.e., “porous surfactants,” (2) the assembly of such 
molecules at an air—water interface, and (3) the stabilization of the 
resulting assembly via polymerization, before or after transfer to a 
macroporous support. Research that has been carried out to date 
has demonstrated the feasibility of using suitably designed 
calix[njarene molecules as a basis for constructing perforated 
monolayers. Specifically, a broad range of calix[njarenes have been 
mercurated with mercury trifluoracetate, and used to form polymer- 
ized and porous monolayers at the air—water interface. In related 
studies, p-tert- butyicalix[6Jarene has been shown to produce stable 
monolayers at the air—water interface; removal of the p-tert-butyl 
groups afford a unique vesicle-forming surfactant, calix[6jarene. 


14307 (DOE/ER/13501-5) Chemical activation of molecules 
by metals: Experimental studies of electron distributions and 
bonding: Progress report, October 1, 1988—-November 30, 1989. 
Lichtenberger, D.L. Arizona Univ., Tucson, AZ (USA). Dept. of 
Chemistry. [1989]. 20p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-86ER13501. Order Number DE90005371. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

During this period of the project we have accomplished some im- 
portant breakthroughs in understanding the relationships between 
molecular ionization energies and bond energies in transition metal 
complexes, in understanding the electronic factors of carbon- 
hydrogen bond activation by transition metals, in characterizing 
small molecule bonding interactions with transition metals, and in 
investigating intermolecular interactions in thin films of transition 
metal complexes. The formal relationship between measured 
molecular ionization energies and thermodynamic bond dissociation 
energies has been developed into a single equation which unifies 
the treatment of covalent bonds, ionic bonds, and partially ionic 
bonds. The relationship has been used to clarify the fundamental 
thermodynamic information relating to metal-hydrogen, metal-alkyi, 
and metal-metal bond energies. The ionization energies have also 
been used to correlate the rates of carbonyl substitution reactions 
of (n°-CsH4X)Rh(CO)2 complexes, and to reveal the factors that 
control the stability of the transition state. Our investigations of the 
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fundamental interactions of C-H o and o* orbitals metals have 
been continued with study of 7°-1-methylally! metal complexes. We 
have been able to obtain a direct observation and measurement of 
the stabilization energy provided by the agostic interaction of the 
C-H bond with the metal. We have established the ability to ob- 
serve the electronic effects of intermolecular interactions by 
comparing the ionizations of metal complexes in the gas phase 
with the ionizations of thin solid organometallic films prepared in 
ultra-high vacuum. Most significantly, we have accomplished the 
scanning tunneling microscope imaging of these thin films. 


14308 (DOE/ER/13744-9) Theory of the dissociation 
dynamics of small molecules on metal surfaces: Finite tem- 
perature studies: Progress report, July 1, 1987—June 30, 1990. 
Jackson, B.E. Massachusetts Univ., Amherst, MA (USA). Dept. of 
Chemistry. Dec 1989. 6p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-87ER13744. Order Number 
DE90005217. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
Much can be learned about metal catalyzed reactions from stud- 
ies of dissociative adsorption. A proper theoretical treatment of this 
process has been hindered by the difficulty of including all important 
molecular degrees of freedom, as well as the thermal fluctuations 
of the solid, in a quantum reactive scattering calculation. We began 
our project by implementing the first quantum mechanical study of 
He dissociation on a metal. Using a two dimensional model, the 
dissociation probability was computed as a function of beam en- 
ergy, molecular mass, and the shape of the interaction potential. A 
powerful and versatile time dependent method was used to 
describe the molecular wave function. Techniques have been de- 
veloped for introducing temperature into these calculations. The 
vibrations of the metal are treated quantum mechanically, and the 
method works well for both heavy and light molecules. In order to 
test the approach it was successfully applied to several non- 
reactive gas-surface scattering problems. Six dimensional models 
for the dissociative adsorption of diatomics have been devised, 
which treat rotation, vibration/dissociation, and translation perpen- 
dicular to the surface quantum mechanically. The other variables 
are included semiclassically. A complete finite temperature study of 
several reactive diatom-metal systems is in progress. 10 refs. 


14309 (DOE/ER/13772-2) Surface analyses and modelling 
of rate multiplicity and instabilities: Annual progress report, 
January 1, 1989-December 31, 1989. Harold, M.P.; Conner, W.C. 
Massachusetts Univ., Amherst, MA (USA). Dept. of Chemical Engi- 
neering. [1989]. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-87ER13772. Order Number DE90005418. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A large class of noble metal catalyzed reactions exhibit multiple 
rate phenomena and oscillatory behavior. Most previous observa- 
tions of these phenomena were at high (atmospheric) pressure and 
under conditions with severe external mass transport limitations 
and nonisothermalities. Because of the difficulty in interpreting the 
data, controversy still exists about whether the multiplicity and 
oscillations can occur under truly kinetic controlled, isothermal con- 
ditions. The occurrence of rate multiplicity and oscillations implies 
the existence of nonlinear interactions in the sequence of steps 
comprising the reaction and transport phenomena. The challenges 
in the study of rate multiplicity and oscillations in catalytic reactions 
lie in carrying out experiments in which nonisothermalities and 
mass transport limitations are minimized, and in developing a ki- 
netic mode! discrimination methodology for reactions which exhibit 
multiple rate phenomena. This research confronts these questions 
with two different studies: The first study couples nonlinear mathe- 
matical tools with careful kinetics experiments involving the 
oxidations of carbon monoxide and formaldehyde on an electrically 
heated platinum wire. The second study involves the development 
of a novel scanning Fourier transform infrared emission spectro- 
scopic technique to study kinetic instabilities exhibited by reactions 
carried on supported (wafer) or unsupported catalysts. 


14310 
vestigation of active phase-support interactions: Progress 
report, 15 October 1988-15 October 1989. Haller, G.L. Yale 
Univ., New Haven, CT (USA). Dept. of Chemical Engineering. Oct 


(DOE/ER/13836-2) A spectroscopic and catalytic in- 
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1989. 8p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG0O2-88ER13836. Order Number DE90006014. Available 
from NTIS, PC A02/MF A01 - OSTI. 

The interaction of small Pt metal particles supported in L-zeolite 
were probed for changes in electronic character using the relative 
adsorption constants of benzene and toluene (which have different 
electron donation properties) as a measure of this character. It was 
observed that the apparent electronic charge on the particles in- 
creased as the zeolite support was made more basic. Extended 
x-ray absorption fine structure is being used to study both the 
metal support interaction and the metal-metal interaction in bimetal- 
lic catalysts. Here we describe the application of discrete prolate 
spheroidal wave functions as tappering windows for the EXAFS 
Fourier transforms. These have been demonstrated to improve the 
spectral estimates and, in turn the structural parameters of the 
catalysts under study. It would be useful to have a physical mea- 
surement of the acid site density and strength of amorphous 
silica-alumina catalyst. The chemical shift and intensity of NMR 
spectra of 2°Si and 27AI can potentially be such a measure. We 
describe progress to correlate these NMR parameters with the cat- 
alytic activity for the Broested catalyzed cumene cracking. 17 refs., 
1 fig., 1 tab. 


14311 (ETDE-mf-0740204) CO oxidation on palladium- 
zeolites under the influence of pulsed educt 

with variable composition. Svensson, P. Bremen Univ. (Ger- 
many, F.R.). Abt. fuer Chemie. 2 Sep 1988. 135p. (in German). 
Order Number DE90740204. Available from NTIS (US Sales Only), 
PC A07/MF A01. 

The reaction of carbon monoxide with oxygen was investigated 
by a palladium-doped zeolitic supported catalyst influenced by a 
pulsatory educt feed. For this purpose a computer-controlled mea- 
suring station for a pulsed operation of the catalytic CO oxidation 
was developed and set up. The acquisition of the measured data as 
well as their evaluation on the basis of partially new, self-developed 
programmes was computer-aided. In this connection both the au- 
tonomous and the driven oscillating reaction was understood as a 
dynamic system and characterized by means of frequency analy- 
ses, investigations of the autocorrelation and the determination of 
the Liapunov exponents and the correlation dimension. It could be 
demonstrated that the global system behaviour can be transferred 
from an autonomous chaotic state into a periodic state when it is 
influenced by externally given concentration pulses and that this 
transfer is connected with the synchronization of catalyst fields. 
Furthermore a series of types of behaviour could be observed by 
the periodical drive of an oscillating reaction as predicted by theo- 
retical and experimental investigations into other systems for the 
coupling of oscillators; this includes e.g. quasiperiodical oscillations 
and entrainment conditions as well as period doubling phenomena 
and the transfer to the chaos for coupled systems. (orig./RB). 


14312 (PNL-SA-17048) Ligand and structure effects on the 
N-P bonds of phosphazenes. Dake, L.S.; Baer, D.R.; Ferris, K.F.; 
Friedrich, D.M. Pacific Northwest Lab., Richland, WA (USA). Jul 
1989. 19p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO6-76RL01830. (CONF-890738-3: 4. international con- 
ference on electron spectroscopy, Honolulu, Hi (USA), 10-14 Jul 
1989). Order Number DE90005533. Available from NTIS, PC 
AO3/MF A01 - OSTI; GPO Dep. 

The influence of different ligands on the electronic structure of 
the N-P backbone bond in phosphazene trimers and polymers has 
been studied using x-ray photoelectron spectroscopy, XPS. This 
paper extends previously reported work, which showed the highly 
polarized nature of the N-P bond in the chlorophosphazene poly- 
mer and trimer, to include the following ligands: chloride, fluoride, 
methoxy, trifluoroethoxy and phenoxy. Wagner chemical-state plots 
constructed for nitrogen and phosphorus demonstrate the ligand ef- 
fects, and highlight the differences between the polymers and the 
corresponding cyclic trimers. Phosphorus photoline and x-ray 
excited Auger line energies were found to shift in a manner consis- 
tent with the electronegativity and polarizability of the side groups 
for both the polymers and trimers. In general, the nitrogen data fol- 
lowed the same trends as the phosphorus, with some exceptions. 
The value of the phosphorus Auger parameter was consistently 





higher for the polymers than for the corresponding trimers, sug- 
gesting a structural effect on the polarizability of the backbone 
bond. These experimental results are interpreted using the results 
of ab initio molecular orbital calculations performed for phosphoni- 
trilic trimers, tetramers and small linear fragments. 15 refs., 5 figs., 
5 tabs. 


14313 (PtUB-24, pp. 171-176) lodine enrichment at inter- 
faces of special materials. Nachtigall, K. (Freie Univ. Berlin 
(Germany, F.R.). Inst. fuer Physikalische und Theoretis- 
che Chemie); Felske, A. Kormann, C.; Plieth, W4J. 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekttraeger Universitaetsforschung zum Nuklearen Brennstof- 
fkreislaut/Stillegung von Nuklearaniagen (PtUB/SN). Apr 1989. (In 
German). Contract BMFT 02 U 5968. (CONF-8901173-—: Status re- 
port 1988 of Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreislauf/Stillegung von Nuklearanlagen (PtUB/SN) of 
Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (Germany, 
F.R.), 26-27 Jan 1989). In Lectures of the 1988 status report of the 
sponsor of the project ‘University Research into the Nuclear Fuel 
Cycle’. Available from Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karisruhe 
GmbH (Germany, F.R.). 

First ex-situ FTIR measurements at electrochemically polarised 
steel electrodes (1.4306 N, 1.4563 N) prove that, with a growing 
potential, the roughness of the surface is increasing. The high 
volatility of the iodine in the spectrometer (ex-situ measurement in 
high vacuum) explains the result that, with the help of ESCA tests, 
an insertion of iodine into the surface of the steel electrodes 
treated with a solution of 3.5 N HNOg iodine cannot be proved. In 
future, in-situ measurements of the interface of steel to HNO;/ 
iodine are possible with the help of a newly developed electro- 
chemical thin-layer cell of iridium (electrolytic layer thickness 
5-1000 mum). (orig.). 


14314 Solvation structure and chemical potentials in super- 
critical fluid mixtures based on molecular distribution 
functions. Lee, L.L. (Oklahoma Univ., Norman, OK (USA)); 
Cochran, H.D. ip. American Institute of Chemical Engineers, New 
York, NY (1988). (CONF-881143—: American Institute of Chemical 
Engineers annual meeting, Washington, DC (USA), 27 Nov - 2 dec 
1988). 

Technical Paper 51F. 

The enhancement of supercritical solubility observed in experi- 
ments is shown to be characterized, on the molecular level, by the 
buildup of longer-range local solvent density around solute 
molecules. This explains the striking behavior near the critical end 
points where the partial molar volumes attain large negative values 
and the solubility increases substantially. To predict the chemical 
potentials, the authors present a method based on the zero- 
separation theorems of correlation functions. The infinite-solution 
solute chemical potential is directly related to the coincidence value 
of the solute-solvent cavity correlation function y(O), and the poten- 
tial distribution of a test particle produced by overlapping solute 
and solvent molecules. This relation furnishes a direct method from 
the correlation functions to the calculation of chemical potentials, 
thus circumventing the usual circuitous temperature integration 
and/or free energy differentiation routes. It is shown how this po- 
tential distribution may be evaluated perturbatively for prediction of 
accurate chemical potential values. 


14315 
between phases. Erickson, K.L. (Sandia National Labs., Albu- 
querque, NM (USA)); Grosser, K.A.; Carbonell, R.G. 1p. American 
Institute of Chemical Engineers, New York, NY (1988). (CONF- 
881143-: American Institute of Chemical Engineers annual 
meeting, Washington, DC (USA), 27 Nov - 2 dec 1988). 

Technical Paper 27D. 

The authors discuss the enhanced dispersion resulting from so- 
lute exchange between phases investigated experimentally for the 
case of a long, cylindrical capillary tube in which a stationary ab- 
sorbing phase formed a thin annular film around a flowing fluid. 
Solute diffusion into the stationary phase was analyzed in detail in 
order to accurately determine the coupling of film diffusion and hy- 
drodynamic effects. The experimental results and analyses showed 


Enhanced dispersion resulting from solute exchange 
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an increase in dispersion relative to the usual Taylor effect. The in- 
creased dispersion was a function of the relative partitioning of 
solute between phases and was in quantitative agreement with 
predictions from previously published theoretical studies. 


14316 Monitoring thin film properties with surface acoustic 
wave devices: Diffusion, surface area, and pore size distribu- 
tions. Frye, G.C. (Sandia national Labs., Albuquerque, NM (USA)); 
Martin, S.J.; Ricco, A.J. pp. 120 of 50th Anniversary 1938/1988: 
Division of Analytical Chemistry newsletter, Fall 1988. American 
Chemical Society, Washington, DC (US) (1988). (CONF-8809246-: 
Symposium on chemical sensors and microinstrumentation, Los 
Angeles, CA (USA), 25-30 Sep 1988). 

Surface acoustic wave (SAW) devices have been used for the 
first time to measure both molecular diffusion coefficients and 77 K 
Nz adsorption isotherms in thin films. Monitoring oscillation fre- 
quency during the diffusion of NO and several alcohols into thin 
(0.5 - 2 um) polymer films cast on SAW devices yielded diffusivi- 
ties between 10-° and 10-'> cm?/s. Diffusion is monitored in real 
time with results obtained in minutes to hours. By maintaining a 
SAW device in its test case at 77 K and monitoring oscillation fre- 
quency vs. No partial pressure, No adsorption isotherms were 
obtained for several porous silicate films. Analysis of the data us- 
ing the BET equation yielded surface areas from 1 to 25 cm*/cm? 
of cross sectional area. Films with less than 0.2 cm? total surface 
area have been characterized, an improvement of 10* over the 
minimum surface area measurable using conventional apparatus. 
Pore size distributions have been calculated from the adsorption 
data as well. 


14317 Water on metal surfaces: A surprising isotope effect. 
Schmitz, P.J. (lowa State univ., Ames (USA)); Polta, J.A.; Leavitt, 
P.K.; Columbia, M.R.; Dyer, J.S.; Thiel, P.A. pp. 120 of 50th An- 
niversary 1938/1988: Division of Analytical Chemistry newsletter, 
Fall 1988. American Chemical Society, Washington, DC (US) 
(1988). (CONF-8809253—: Symposium on electrocatalysis, Los An- 
geles, CA (USA), 25-30 Sep 1988). 

Research in surface science now systematic trends in 
the propensity of water to dissociate at clean metal surfaces, and 
in the stability of the adsorbed water layer as a function of metal 
surface structure. The chemistry of water at (001) and (100) sur- 
faces of ruthenium nicely illustrates both trends. The uniquely good 
match between the arrangement of metal atoms at the Ru(001) 
surface, and the preferred structure of the water adlayer, leads to 
an unexpected isotope effect in the H2O/D20 desorption kinetics. 


14318 Monomolecular assemblies: Structure and 

at liquid-solid interfaces. Porter, M.D. (iowa State Univ., Ames 
(USA)); Wu, C.C.; Stole, S.M. pp. 120 of 50th Anniversary 1938/ 
1988: Division of Analytical Chemistry newsletter, Fall 1988. 
American Chemical Society, Washington, DC (US) (1988). (CONF- 
8809253-: Symposium on electrocatalysis, Los Angeles, 
(USA), 25-30 Sep 1988). 

In recent years, there has been an increasing interest in the im- 
mobilization of organic monomolecular films at electrode surfaces. 
This results from the unique opportunities such structures provide 
for altering the molecular properties of the interface and, subse- 
quently, controlling the rates and/or selectivity of heterogeneous 
electron-transfer. These developments have also led to questions 
concerning the fundamental chemical and physical interactions 
which govern the structure reactivity at these interfaces. In this pre- 
sentation, the acid-base reactivities of organic monomolecular 
assemblies are examined. These assemblies are constructed by 
the spontaneous adsorption and organization of acid-base func- 
tional groups which are tethered to a smooth platinum electrode 
via an aromatic or sulfur linkage. Emphasis is placed on probing 
these structures via infrared reflection spectroscopy, high sensitivity 
spectroelectrochemistry, optical ellipsometry, and a variety of 
conventional electrochemical methods. Structure-reactivity relation- 
ships as a function of composition, film thickness, packing density, 
and spatial orientation will be described. 


14319 Diffusion theory of mixtures. Schroeder, F.H. (Lehr- 
und Forschungsgebiet Baumechanik Bergische Univ., Wuppertal 
(Germany, F.R.)). israel Journal of Technology (Israel), 22(2-3): 
98-112 ({1985)). 
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For a body consisting of several materials the fundamental equa- 
tions will be derived from the theorems of conservation of mass, 
momentum, moment of momentum and energy. in order to describe 
the mechanical and thermal behavior pertaining to each material, 
its own displacement and temperature is assigned. In consideration 
of a thermodynamical admissible process the constitutive equations 
satisfy the entropy in equality of Clausius-Duhem. A general way of 
solution will be given for the differential equations of diffusion which 
result from the conservation theorems. (Author) 3 figs., 6 refs. 


14320 Synthesis and structures of substrates for investiga- 
tion of intramolecular electronic energy transfer. Rubin, M.B. 
(Technion - Israel Inst. of Tech., Chemistry Dept., Haifa (israel)); 
Migdal, S.; Speiser, S.; Kaftory, M. /srae/ Journal of Chemistry (Is- 
rael), 25(1): 66-73 (1985). 

A series of cyclic alpha-diketones incorporating a benzene ring 
(ortho, meta or para substituted) have been synthesized for studies 
of intramolecular energy transfer (intraET). The synthetic method 
involved acyloin cyclization of the corresponding dicarboxylic acid 
diesters followed by oxidation with DMSO-acetic anhydride 
reagent. All compounds were sufficiently flexible so that, even at 
temperatures in the range of -120 degrees C, only broadened lines 
were observed in their NMR spectra, consistent with observations 
on temperature dependence of the intra-ET process. The structure 
of one compound (P-4,4) was established by X-ray crystallographic 
analysis and of the remaining compounds by a combination of 
spectroscopic data and molecular mechanics calculations. The cal- 
culated structure of P-4,4 is essentially identical to the X-ray 
structure. In all compounds the methylene chains assume stag- 
gered conformations, the dicarbonyl torsion angle approached 180 
degrees, and the molecule folds in such a way that, with one ex- 
ception, the dicarbonyl moiety lies above (or below) the plane of 
the benzene ring. Distances between chromophores range from 
about 3.3-5.8 A. (author) 3 figs., 2 tabs., 45 refs. 


14321 Selective potentiometric gas-sensing membrane elec- 
trodes. Rechnitz, G.A. (Delaware Univ., Chemistry Dept., Newark, 
DE, (USA)). Israel Journal of Chemistry (Israel), 26(1): 35-39 
(1985). 

Potentiometric gas-sensing membrane electrodes have been in- 
vestigated for both the CO2 and NHzg systems from the point of 
view of selectivity and dynamic response. Selectivity is found to be 
primarily determined by the acid-base properties, not the volatility, 
of the interferents. The dynamic response characteristics, on the 
other hand, are a function of the internal electrolyte layer and the 
osmolarity of the sample solution. (author) 1 tab., 8 refs. 


14322 Second-sphere coordination of [Pt(bipy)(NH3)2]** 
by dibenzo-crown ethers. Solution spectroscopic stud- 


jes and the crystal and molecular structures of 
[Pt(bipy)(NH3)2.dibenzo-30-crown-10] [PF.]o.0.6H/su b 2/0 and 
[Pt(bipy)(NH3)o.dibenzo-24-crown-8][PF,¢]o. Colquhoun, H.M. (im- 
perial Chemical Industries PLC, New Science Group, Runcorn, 
(UK)); Doughty, S.M.; Maud, J.M.; Stoddart, J.F.; Williams, D.J.; 
Wolstenholme, J.B. israe/ Journal of Chemistry (Israel), 25(1): 15- 
26 (1985). 

In addition to hydrogen bonding and Coulombic forces, charge 
transfer interactions stabilize the 1:1 adducts formed between 
[Pt(bipy)(NH3)2/** and a series of bibenzo-3n-crown-n (n = 6-12) 
ethers as evidenced by 'H NMR and UV-visible spectra in solution 
and by X-ray crystal structures (for n = 8 and 10) in the solid state. 
Mutual diamagnetic (ring current) shielding by the aromatic sys- 
tems of host and guest results in dramatic upfield shifts of certain 
aromatic proton resonances on adduct formation, especially when 
n = 10 or 11. A broad charge-transfer absorption band at 350 nm 
attains its maximum intensity at n = 11 though stability constant 
measurements indicate optimum binding when n = 10. X-ray 
diffraction studies reveal that, when n = 8, only one of the crown 
ether benzo-rings interacts with the bipyridyl ligand in a charge- 
transfer sense. However, when n = 10, the macrocycle is 
sufficiently large and flexible to allow both benzo-rings to enter into 
stabilizing interactions with the bipyridyl ligand such that the plat- 
inum complex is encapsulated by the host in a U-shaped cavity. 
(author) 2 figs., 11 tabs., 27 refs. 
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14323 Cation transport at 25 degrees C from binary Cd?*- 
M™ mixtures in a H2O-CHCl,-H20 liquid membrane 
containing a series of macrocyclic carriers. |zatt, R.M. (Brigham 
Young Univ., Chemistry Dept., Provo, UT, (USA)); Izatt, S.R.; 
McBride, D.W.Jr.; Bradshaw, J.S.; Christensen, J.J. /srael Journal 
of Chemistry (Israel), 25(1): 27-32 (1985). 

Presented in part at the American Chemical Society, 186th na- 
tional meeting, 28 August-2 September 1983, Washington, DC, 
USA. 

Macrocycle-mediated fluxes of Cd(NO3)sub 2 and of several bi- 
nary mixtures of Cd(NO /sub 3/)2 with the nitrate salt of Na /sup +/, 
K*, Rb*, Cs*, Agt, Ca**, Sr®+, Pb**+, Zn** or Cu** have been de- 
termined in a H20-CHClg-H20 liquid membrane system. Of the 
macrocycles studied, 2.2 and 2.2DD most successfully transported 
Cd@+. In the Cd?+-M™ mixtures, Cd*+ was transported selectively 
with 2.2 when Mrwaseltheranalkalioranalkalinesarthcation However when «19, 
n+/was either Ag*, Pb**+, or Cu2+ the Cd?* flux was reduced 
sharply. Generally, cation flux was greater for 2.2DD than for 2.2 
with selectivity for Cd** being altered also in several cases. Rela- 
tive fluxes from binary cation mixtures depend on metal cation 
radius, macrocycle cavity diameter, ligand ring substituent and log 
K for metal ion-macrocycle interaction. (author) 2 figs., 3 tabs., 18 
refs. 


14324 Biomimetic systems for the visible” copper-site Cu, 
in cytochrome c oxidase. Toftilund, H. (Odense Univ., Chemistry 
Dept., (Denmark)); Becher, J.; Olesen, P.H.; Pedersen, J.Z. Israel 
Journal of Chemistry (Israel), 25(1): 56-65 (1985). 

Recent work on the structure of the Cu, site of cytochrome c ox- 
idase is described. Synthetic model systems containing two thiolate 
sulfur and two nitrogen donors are reviewed. The electronic model 
of Cu, is discussed and a new dynamic model, which accounts for 
the atypical ESR properties of this enzyme, is suggested. (author) 
4 figs., 3 tabs., 57 refs. 


14325 Soluble polychelat for separation of actinide 
jons by membrane filtration. Bayer, E. (Univ. of Tubingen, Or- 
ganic Chemistry Inst., Tubingen, (Germany, F.R.)); Eberhardt, H.; 
Grathwohl, P.A.; Geckeler, K. /srae/ Journal of Chemistry (israel), 
26(1): 40-47 (1985). 

Separation of metal ions by functionalized soluble polymers us- 
ing membrane filtration has been investigated. Actinide elements 
and members from the transition groups and rare earth elements 
have been bound to polymeric chelatogenes as a_ function 
of pH. Sixteen different polymers and derivatives based 
on poly(ethylenimine), poly(vinylalcohol), poly(urethane), and 
poly(acrylic acid) have been studied in terms of their capacity and 
selectivity. Binding studies and cleavage experiments have been 
carried out by application of membrane filtration for several metals 
and polychelatogenes. Finally, the stability of polymers and mem- 
branes has been studied and found to be sufficient for selective 
separation of actinide ions. (author) 15 tabs., 22 refs. 


14326 On the absorption maxima of protonated retinal 
Schiff bases. An interaction with external charges. Baasov, T 
(Weizmann Inst. of Science, Organic Chemistry Dept., Rehovot, 
(Israel)); Sheves, M. /srae/ Journal of Chemistry (Israel), 25(1): 
53-55 (1985). 

The influence of external positive charges on the absorption 
maximum of protonated retinal Schiff base is markedly enhanced 
by weakening the interaction between the external positive charge 
and its counter-ion. (author) 3 figs., 2 tabs., 12 refs. 


14327 Preparation, structure and reactivity of the non- 
bonded organoditantalum(IV) complexes (7n-CsMe, Tao(u-X),4) (R 
= Me, Et; X = Cl, Br), precursors to the doubly bonded organ- 
oditantalum(IIl) complexes (7-CsMe,R)2Tae(u-X),. Ting, Ching 
(Univ. of lowa, lowa City (USA)); Messerle, L. Inorganic Chemistry 
(USA), 28(2): 171-173 (25 Jan 1989). DOE Contract FG22- 
85PC80513. 

It is reported that a dinuclear organoditantalum(IV) complex is an 
isolable intermediate in the reductive dimerization of the 
mononuclear (peralkyicyclopentadienyl)-tantalum(V) complexes (7 - 
CsMe,4R)TaX, where R=Me, Et; X=Cl, Br to the doubly bonded 
organoditantalum(I!l) complexes (7-CsMe4R2)Ta(u-x)4. This inter- 
mediate compound was found to be paramagnetic in solution and 





to have a solid-state structure with two bridging halogen atoms and 
no tantalum-tantalum bonding interaction. The reactivity of this in- 
termediate complex should render it very useful for the preparation 
of other Ta(IV) complexes and, through oxidative addition, Ta(V) 
organometallics. 4 tabs., 1 fig., 21 refs. 


14328 Synthesis and cycloaromatization of allenyl ethynyl 
sulfides and selenides. Braverman, S. (Bar-llan Univ., Chemistry 
Dept., Ramat Gan (israel)); Duar, Y.; Freund, M. /srae/ Journal of 
Chemistry (Israel), 26(2): 108-114 (1985). 

Gamma,gamma-dimethylalleny! 1-alkynyl sulfides 8a-d have 
been prepared by reaction of the corresponding alkynyllithium with 
gamma,gamma-dimethylalienyl thiocyanate while the selenide 
analogs 10a,b have been obtained by an Sy2’ reaction of the ap- 
propriate alkynyl selenide with alpha,alpha-dimethylpropargy! 
bromide. Sulfides 8a-d display a high thermal reactivity, undergoing 
cyclization to the corresponding thiophenic derivatives 11a-d, 
together with thiophenic dimers such as 12-15, and some polymer- 
ization, under certain conditions. In contrast, selenides 10a,b are 
generally unreactive. The reaction exhibits a remarkable solvent ef- 
fect. In isopropanol, only monomeric products are observed and the 
yield is greatly improved. An intramolecular free radical mechanism, 
involving the diradical intermediate 19, is suggested on the basis of 
the observed dimerization, solvent effect, deuterium labeling and a 
kinetic study of the reaction. The differences in reactivities between 
the analogous sulfides 8 and selenides 10 can be attributed to the 
varying ability of the respective heteroatom to stabilize the vinyl 
radical intermediate. (author) 14 figs., 1 tab., 34 refs. 


14329 Characterization of several metalloporphyrins 
unusual oxidation states. The effect of axial and equatorial ug 
ands. Cocolios, P. (Univ. of Houston, Chemistry Dept., Houston, 
TX, (USA)); Kadish, K.M. /srael Journal of Chemistry (Israel), 
25(2): 138-147 (1985). 

The effect of axial and equatorial ligands on the generation of 
unusual oxidation states in metalloporphyrins is discussed. Se- 
lected examples have been taken from the literature. These include 
the generation of Ni(IIl) and Ru(lil) porphyrins from Ni(II) and Ru(Il) 
complexes containing specific axial and equatorial ligands as well 
as the generation of a Cu(l) metalloporphyrin dianion which is 
produced upon the overall three-electron reduction of Cu(II) tetra- 
cyanoporphyrin. Special emphasis is placed on the oxidation and 
reduction of sigma bonded iron phenyl porphyrins. These com- 
plexes, which are stable as Fe(ill), may be oxidized by a single 
electron to yield unstable compounds characterized as containing a 
great deal of Fe(IV) character, or reduced by a single electron to 
produce stable species which resemble, in part, radical anions of 
Fe(Ill). This singly deduced species may be described by a reso- 
nance equilibria between an Fe(Ill) porphyrin anion radical and an 
Fe(II) porphyrin anion. Likewise, the singly oxidized complex may 
be described by a resonance equilibria between an Fe(IV) por- 
phyrin cation and an Fe(Ill) cation radical. (author) 4 figs., 73 refs. 


14330 Vibrational and X-ray photoelectron spectroscopy for 
MoWCI,(PMe3),. Carlin, R T (le (lowa State Univ., Ames (USA)); Mc- 
Carley, R.E. Inorganic Chemistry (USA), 28(2): 280-282 (25 Jan 
1989). DOE Contract W-7405-ENG-82. 

Far-ir and Raman vibrational spectra and x-ray photoelectron 
spectra (XPS) have been obtained on the heteronuclear complex 
MoWCI,(PMes),. A band at 326 cm~" in the far-ir spectrum and at 
322 cm~' in the Raman spectrum has been attributed to the Mo-W 
stretching mode. The force constant for the heteronuclear M-M 
stretching mode is significantly larger compared to those of its 
homonuclear analogues. The XPS results for the heteronuclear 
complex indicate a partial shift in electron density from tungsten to 
molybdenum. 4 tabs., 1 fig., 15 refs. 


14331 Chemistry of organic polyheterocyclic conductors. 
Wudl, F. (Univ. of California, Physics Dept., Polymers & Organic 
Solids Inst., Santa Barbara, (USA)). /srael Journal of Chemistry (Is- 
rael), 27(4): 289-292 (1986). 

The synthesis and some properties of polymeric heterocycles as 
well as the latest results in the area of soluble conducting polymers 
are reviewed. Polyheterocycles with long chain substituents exhibit 
unusual properties in solution while retaining a relatively high con- 
ductivity in the solid state. All known methods for the preparation of 
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conducting polymers are presented and their merits discussed. 
Among the insoluble polymers, the electrochemical methods are 
still the best because they afford films on a large variety of sub- 
strates. (author) 1 fig., 47 refs. 


14332 Donors for organic metals: molecular Sand- 
man, D.J. (GTE Labs. Inc., Waltham, MA, USA); Caesar, G.P. 
Israel Journal of Chemistry (Israel), 27(4): 293-299 (1986). 

Physicochemical issues are discussed which are relevant to 
chemists interested in the synthesis of unknown compounds to 
serve as precursors to organic metals. Molecular topics are em- 
phasized, physical and structural concepts which motivate synthetic 
activity in chalcogen chemistry are presented, and new results in 
selenium and tellurium systems are summarized. Two model repre- 
sentations for donor molecular structures based on polyenes and 
polyacenes are presented and known examples are discussed. 
Quantitative correlations between gas phase vertical ionization po- 
tential and solution electrochemical redox potential are examined 
using donors of interest for organic metals as data. Limitations of 
such correlations and consequences of these shortcomings are 
given. Finally, possible future directions for several of these topics 
are posed. (author) 6 figs., 1 tab., 55 refs. 


14333 Synthesis and properties of conducting bridged 
macrocyclic metal complexes. Hanack, M. (Tubingen Univ., 
Organic Chemistry Inst., (Germany, F.R.)). /srael Journal of Chem- 
istry (Israel), 25(3-4): 205-209 (1985). 

Stacked bridged macrocyclic metal complexes with pyrazine and 
1,4-diisocyanobenzene as the bridging ligands L, phthalocyanine 
(Pc) and tetrabenzoporphyrine (TBP) as the macrocycie (Mac), and 
Fe and Ru as the central metal atoms M, are doped with iodine. 
The properties and conductivities of the doped compounds 
[MacML]}, are reported. The synthesis and properties of type-B 

polymers ([PcMCN],, M = Co, Rh, Fe, Mn, Cr) with CN as the 
bridging ligand are described. With Co and Fe these polymers 
show room temperature conductivities around 10-2 S per cm with- 
out doping, which are in the same as the iodine doped 
[PcML]}n-compounds. [PcCo(SCN)]}, and [TBPCoCN}, are additional 
examples of type B polymers. (author) 5 figs., 3 tabs., 17 refs. 


14334 Influence of dye aggregation on photosensitized hole 
Injection into anthracene crystals from Langmuir-Blodgett 
monolayers containing cyanine dyes. Van der Auweraer, M. 
(Leuven Catholic Univ., Chemistry Dept., (Belgium)); Willig, F. /s- 
rael Journal of Chemistry (Israel), 25(3-4): 274-278 (1985). 
Monolayers containing cyanine dyes can be transferred to an- 
thracene crystals and are able to inject holes into the crystal upon 
excitation. At low dye coverages only the dye monomer injects 
holes while at higher coverages energy transfer to aggregates is 
the most important decay process of an excited dye monomer. 
These aggregates are also able to inject holes but with a more 
than ten times smaller efficiency. The occurrence of dye aggre- 
gates is confirmed by the absorption spectra of the monolayers. In 
this system non-geminate recombination remains an unimportant 
pathway even at high dye coverages. (author) 2 figs., 30 refs. 


14335 Structure-conductivity relationship of a novel sem- 
conducting diacetylene polymer. Thakur, M. (GTE Labs inc., 
Waltham, MA, (USA)); Lando, J.B. /srae/ Journal of Chemistry (is- 
rael), 25(3-4): 293-296 (1985). 

The crystal structure and electrical conductivity of the polymer- 
ized dimer of 1,11-dodecadiyne has been recently reported. In this 
article the temperature dependence of the electrical conductivity of 
this conducting polymer in the undoped state is presented, and the 
structure-conductivity relationship is probed via a band theoretical 
approach. (author) 2 figs., 3 tabs., 34 refs. 


14336 Phase transfer ca An account of Its develop- 
ment and future. Starks, C.M. (Vista Chemical Co., Ponca City, 
OK (USA)). /srae/ Journal of Chemistry (Israel), 26(3): 211-215 
1985). 

; Thee part of chemistry which has come to be known as "phase 
transfer catalysis”, or simply “PTC” presents to those of us who 
have watched and participated in its developments for the last 20 
years with a rather classical picture of how and why scientific 
knowledge becomes generated, recognized, communicated, and 
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eventually absorbed into our box of common and useful tools for 
practicing chemistry. The first PTC results, scattered over the world 
in the hands of many independent chemists, gave birth to the con- 
cept of Phase Transfer Catalysis, and the formal recognition of this 
and related concepts brought together a number of people who 
built the basic theoretical foundation on which PTC rests, who 
discovered many of the experimental facets of PTC, and who sug- 
gested many of the ideas for future development. This "PTC Past” 
has evolved into the "PTC Present’, which is following a still 
sharply-increasing learning curve, with the development of new 
uses, methods, concepts, theoretical development, and world-wide 
recognition. The "PTC Future” is thought by this author to be 
bright, not through its simple extension to old chemical reactions 
but because it provides a tool to handle future chemical problems 
in highly material- and energy-efficient ways. (author) 


14337 Isotopic and trace element constraints on the origin 
and evolution of saline groundwaters from central Missouri. 
Banner, J.L. (California Institute of Technology, Pasadena, (USA)); 
Wasserburg, G.J.; Dobson, P.F.; Carpenter, A.B.; Moore, C.H. 
Geochimica et Cosmochimica Acta (USA), 53(2): 383-398 (Feb 
1989). DOE Contract FG03-88ER13851. 

Na-Ca-Cl groundwaters with salinities of 1 to 30°/co discharge 
from natural springs and artesian wells in Mississippian carbonates 
and Ordovician sandstones and carbonates in central Missouri. 
Carbonate saturation and quartz supersaturation are maintained 
throughout the salinity range. Major and trace element and isotopic 
variations in the waters are used to place constraints on models for 
rock-water interaction and regional hydrology. The integration of 
geochemical, isotopic and hydrologic data on a local and regional 
scale suggests a history for the central Missouri groundwaters in- 
volving: (1) meteoric recharge in the Front Range of Colorado; (2) 
dissolution of Permian halite in the subsurface of Kansas; (8) inter- 
action with predominantly silicate mineral assemblages in Paleozoic 
Strata (and possibly Precambrian basement), with aquisition of 
crustal Sr and REE signatures; (4) dilution and migration to shallow 
aquifer levels in central Missouri; and (5) mixing with local meteoric 
recharge and discharge through Mississippian carbonates with no 
significant change of the isotopic signatures acquired in stage (3). 


14338 Oxidative homolysis of pen- 
taaquoorganochromium(Ill) cations induced by macrocyclic 
nickel(Ill) complexes. Katsuyama, T. (lowa State Univ., Ames 
(USA)); Bakac, A.; Espenson, J.H. Inorganic Chemistry (USA), 
28(2): 339-341 (25 Jan 1989). DOE Contract W-7405-ENG-82. 

The Ni(II) complexes Ni(cyclam)* and Ni([9]aneN3)2** oxidize 
the pentaaquoorganochromium(IIl) complexes (H2O)sCrR** to Cr+ 
and olefins or alcohols. The rate constants for the oxidation by 
Ni(cyclam)** have values <1 (R = CHs), 13 (CoHs), 220 (2-C3H7), 
2.45 x 10° (CH2OCHs), 3.44 x 10° (CH(CHs)OCoHs), and 1.88 x 
10* M-' s—' (PhCHa). The oxidation by Ni([9]aneN3)2°* has simi- 
lar rate constants: k = 95 (R = 2-C3H7) and 1.31 x 10% s-' 
(PhCH). The one-electron oxidation of CrR** by the Ni(IIl) com- 
plexes yields a short-lived CrR*+ complex, which subsequently 
decomposes by homolysis (R = alkyl, benzyl) or by intramolecular 
electron transfer (R = alkoxyalkyl). The results are compared to the 
one-electron oxidation of organocobaloximes. 1 fig., 1 table, 22 
refs. 


14339 Origin of the multi-dimensional properties and the 
charge distribution rule of the molecular conductors based on 
Pi-donor and pi-ecceptor molecules. Kobayashi, H. (Toho Univ., 
Science Faculty, Chemistry Dept., Chiba, (Japan)); Kato, R.; Koba- 
an A. Israel Journal of Chemistry (israel), 27(4): 301-307 
1 ; 

The new aspects of molecular conductors are reviewed. The ori- 
gin of the two-dimensionality of the system is interpreted on the 
basis of the simple tight-binding band examinations. The charge 
distribution rule which emerges in these systems is described in re- 
lation to the multi-dimensionality of these complexes. (author) 7 
figs., 2 tabs., 47 refs. 


14340 Conducting and superconducting BEDT-TTF based 
synmetals. Wang, H.H. (Argonne National Lab., Chemistry & Ma- 
terials Science Div., IL, (USA)); Beno, M.A.; Whangbo, M.H.; 
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Emge, T.J.; Geiser, U.; Carlson, K.D.; Venturini, E.L.; Williams, 
J.M. Israel Journal of Chemistry (Israel), 27(4): 309-317 (1986). 
The synthesis, crystal structures and band electronic structures 
of BEDT-TTF based synmetals are discussed, where BEDT-TTF is 
bis(ethylenedithio)-tetrathiofulvalene here abbreviated to "ET". The 
electrical properties of ET:X salts above their phase transitions are 
either 1D [for (ET)2X, where X~ = ICl,~, AuBrosup -/, Au(CN)2— 
and Ag(CN)2—], 2D metallic [for (ET)2X, where X~ = Ig~, Aul2~, 
IBro— and |,Br-] or 3D metallic [for (ET)Ag4(CN)s]. The beta- 
(ET)oX (X- = Is-, Aulo~ and IBro~) salts become ambient 
pressure organic superconductors at 1.4 K (or about 8 K under 
pressure), 5.0 K, and 2.8 K, respectively. The variation of critical 
temperatures of this series of beta-(ET)2X salts are correlated to 
the respective changes in unit cell volume or in the density of elec- 
tronic states at the Fermi level. (author) 14 figs., 2 tabs., 31 refs. 


14341 Anion effects in (BEDT-TTF)2X salts: symmetry in- 
duced superstructures. Kistenmacher, T.J. (Johns Hopkins Univ., 
Milton S. Eisenhower Research Center, Applied Physics Lab., Lau- 
rel, MD, (USA)). /srae/ Journal of Chemistry (israel), 27(4): 
327-332 (1986). 

The structural and electrical properties of a series of 
(BEDT-TTF)2X salts are systematized in terms of a substructure- 
superstructure relationship which is induced by variation in anion 
symmetry and pictorially represented as a crystallographic family 
tree. Importantly, it is recognized that the ambient-pressure super- 
conductors alpha-(BEDT-TTF)2l5, alpha-(BEDT-TTF)2IBr., and 
alpha-(BEDT-TTF)2Aul2 have crystal structures coincident with the 
parent subcell of this crystallographic family tree. Moreover, all 
first-generation supercells (doubling of any one subcell vector) are 
exclusively populated by salts with non-centrosymmetric anions of 
tetrahedral symmetry, and, apparently, second-generation super- 
cells (doubling of any two subcell vectors) are populated by salts 
with centrosymmetric anions of octahedral symmetry. Finally trends 
in structural properties with anion size are briefly considered. (au- 
thor) 5 figs., 1 tab., 20 refs 
14342 Electrical and spectroscopic properties of TTF and 
TSF salts with tetrahalogenozinc(il) and -cadmium(Il) anions. 
Tanaka, A. (Osaka Univ., Engineering Faculty, Applied Chemistry 
Dept., (Japan)); Matsubayashi, G.; Tanaka, T. /srae/ Joumal of 
Chemistry (Israel), 27(4): 333-336 (1986). 

Several tetrathiafulvalene (TTF) and tetraselenafulvalene (TSF) 
salts of tetrahalogenozinc(Il) and -cadmium(II) anions D,[MX4] (D = 
TTF or TSF, M = Zn and Cd, X = Cl, Br, and |, x = 2.0-6.6) have 
been prepared by the reaction of [TTF]s[BF4]o or [TSF]g[BF4;sub 2/ 
with [NEt,]lo[MX4] in acetonitrile and by the electrolysis of TTF or 
TSF in acetonitrile containing [NEty]o[MBr,4]. Electrical resistivities 
of these salts measured for compressed pellets fall in the range 1 
x (101-107)omega cm at 25 deg C. The value decreases with in- 
creasing bulkiness of the anions: [MC\4]*- greater than [MBr4}sup 
2/greater than [Ml,]*-. Stackings and electronic states of TTF and 
TSF molecules are discussed on the basis of electronic re- 
flectance, ESR, IR and Raman spectra. (author) 6 tabs., 39 refs. 


14343. Chemical and physical properties of and un- 
capped alkylthio substituted tetrathlafulvalenes and their 
charge transter complexes. Saito, G. (Tokyo Univ., Solid State 
Physics Inst., (Japan)); Kumagai, H.; Katayama, C.; Tanaka, C.; 
Tanaka, J.; Wu, P.; Mori, T.; Imaeda, K.; Enoki, T.; Inokuchi, H. /s- 
rael Journal of Chemistry (Israel), 27(4): 319-325 (1986). 

A series of tetrakis(n-alkylthio)tetrathiafulvalene (alkyl-methyl) to 
octadecyl, TTC,-TTF (n = 1-18) has been synthesized. Synthesis, 
structure and some physical properties of these uncapped ana- 
logues of bis(ethylenedithiolo)tetrathiafulvalene (BEDT-TTF) are 
described and compared with those of BEDT-TTF. Several charge 
transfer complexes of TTC,-TTF are presented in terms of their 
electrical conductivities, ionicity, structures, and intermolecular in- 
teractions and compared with those of BEDT-TTF compounds. 
Molecular conformation, mode of the sulfur-to-sulfur atomic con- 
tacts, and requirements for an organic metal are discussed from the 
viewpoint of the molecular design. (author) 4 figs., 1 tab., 36 refs. 


14344  =PI-PI Interactions, architecture, and bandwidths in 
"molecular metals”. A synthetic and electronic structure study 





of monomeric and cofacially joined dimeric germanium ph- 
thalocyanines. Doris, K.A. (Northwestern Univ., Chemistry Dept. & 
Materials Research Center, Evanston, IL, (USA)); Ciliberto, E.; Fra- 
gala, |.; Ratner, M.A.; Marks, T.J. /srael/ Journal of Chemistry 
(Israel), 27(4): 337-346 (1986). 

Small molecule spectroscopy on M(Pc)(OR)2 and 
ROM(Pc)OM(Pc)OR molecular fragments (M = Si, Ge and Pc = 
phthalocyaninato) of the conductive polymer [M(Pc™°*)O}], provides 
a unique probe of the band structure-forming pi-pi interactions. We 
describe here the synthesis and characterization of the M = Ge 
monomer and dimer where R = (t-Bu)Me2Si-. The lowest energy 
He | photoelectron spectroscopic feature of the dimer is a doublet 
with a splitting of 0.19(3) eV. This splitting can be associated with 
the cofacial HOMO-HOMO Pc-Pc interaction and translates into a 
tight-binding bandwidth in the polymer of 0.38(6) eV. This result is 
in good agreement with an experimental bandwidth of 0.48(5) eV 
obtained from a Drude analysis of the [Ge(Pc)O]l,,sub mv 
reflectance spectrum and a bandwidth of 0.50 eV derived from the- 
oretical calculations. (author) 3 figs., 5 tabs., 60 refs. 


14345 Bisaxially substituted 2,3-naphthalocyaninatoiron 
compounds. Deger, S. (Tubingen Univ., Organic Chemistry Inst., 
(Germany, F.R.)); Hanack, M. /srael Journal of Chemistry (Israel), 
27(4): 347-351 (1986). 

2,3-naphthalocyanininatoiron(Il) (2,3-NcFe) (1) is reacted with L 
= 1,4-diisocyanobenzene (dib), tert-butylisocyanide (t-buNC), cyclo- 
hexylisocyanide (c-hxNC), benzylisocyanide (bzNC), pyrazine 
(pyz), 4,4’-bipyridine (bpy) and pyridine (py) to form the corre- 
sponding bis-axially coordinated 2,3-naphthalocyaninatoiron(|l) 
compounds, 2,3-NcFeL,3,4,5,6,7,8,9. All 2,3-NcFeL2-complexes 
are characterized by IR-, and if soluble enough by 'H-NMR- and 
UV/VIS-spectroscopy, TG/DTA-measurements and elemental 
analyses. The dc-room temperature conductivities of the 2,3- 
NcFeL2-complexes are measured and found to be several orders 
of magnitude higher than the corresponding phthalocyaninato-iron- 
complexes PcFeL 2. (author) 2 figs., 5 tabs., 27 refs. 


14346 Use of electrochemical techniques in the synthesis, 
characterization and application of molecular conductors: 
cation effects in the oxidation and reduction of TTF[Ni(dmit)z]o 
electrodes. Valade, L. (CNRS, Coordination Chemistry Lab., Unit 
no. 8241, Toulouse, (France)); Legros, J.-P.; De Montauzon, D.; 
Cassoux, P.; Interrante, L.V. /srae/ Journal of Chemistry (israel), 
27(4): 353-362 (1986). 

The use of various electrochemical techniques in the synthesis, 
characterization and application of molecular conductors derived 
from transition metal complexes of the dmit*- ligand, is reviewed 
(Hodmit = 4,5-dimercapto-1 ,3-dithia-2-thione). Cyclic voltammetry 
can be used for the detection of the formation of conductive 
species derived from the concerned complexes. The use of the 
TTF[Ni(dmit)o}2 compound as electrode material and its electro- 
chemical material and its electrochemical behavior with various 
supporting electrolytes, is extensively studied. (author) 1 fig., 3 
tabs., 30 refs. 


14347 Linear chain ferromagnetic charge transfer com- 
pounds. Miller, J.S. (E.l. du Pont de Nemours & Co. Inc., 
Experimental Station E328, Wilmington, DE, (USA)); Epstein, A.J.; 
Reiff, W.M. /srae/ Journal of Chemistry (israel), 27(4): 363-373 
(1986). 

Charge transfer complexes possessing a ...DADA... structure 
with both the donor, D, and acceptor, A, being S = 1/2 radicals 
may exhibit cooperative magnetic phenomena. The complex 
[Fe(CsMes)o]*[TCNQ]— exhibits metamagnetic behavior. The 
similarly structured [TCNE]~ and [C4(CN)—]~ complexes are ferro- 
magnets, whereas the [DDQ]— salt is a paramagnet. The high 
temperature magnetic susceptibility obeys the Curie-Weiss expres- 
sion with theta = + 30, + 30 and + 3 for the [TCNE]—, [C4(CN).]—, 
and [TCNQ]~ salts, respectively. The ferromagnetic [TCNE]— salt 
exhibits zero field Zeeman split >? Fe Mossbauer spectra with an in- 
ternal field of 425.6 kOe at 4.23 K. After reviewing the current 
papers discussing ferromagnetism in molecular (organic) com- 
pounds, a qualitative model consistent with the necessary bulk spin 
alignment required for a ferromagnet is presented. (author) 9 figs., 
2 tabs., 64 refs. 
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14348 The 1:1 mixed stack complex of tetrathiafulvaiene 
and 2,5-dibenzyltetracyanoquinodimethane (TTF:DBTCNQ) at 
115 K. Aharon-Shalom, E. (Ben-Gurion Univ. of the Negev, Chem- 
istry Dept., Organic Metals Group, Beersheva, (Israel); Becker, 
J.Y.; Bernstein, J.; Bittner, S.; Shaik, S.S. /srae/ Journal of Chem- 
istry (Israel), 27(4): 375-380 (1986). 

Crystallographic constants for the title compound are as follows: 
M, = 384.5 + 204.3, triclinic, Pl-bar, a = 6.878 (2), b = 10.309 (4), 
¢ = 11.159 (7) Angstrom, alpha = 109.94 (4), beta = 100.91 (4), 
gamma = 105.64 (3) degree, Z = 1, V = 680.8 Angstrom’, D. = 
1.46 g cm-*, Dm = 1.40 g cm-* (flotation, aqueous KI), 
lambda(MoKalpha) = 0.71069 Angstrom, mu = 3.27 cm~', F(000) 
= 304, Re = 0.085 for 1948 data with absolute value of Fy greater 
than 2.5 sigma(Fo). The complex crystallizes in mixed stacks of al- 
ternating donors and acceptors with maximum of intrastack overlap 
and a minimum of interstack interactions. The degree of charge 
transfer is shown by a number of criteria to be essentially zero, in 
stark contrast to the complex of TTF with unsubstituted TCNQ. 
Comparison is made with the relatively few other complexes of 
derivatives of TTF and TCNQ which form mixed stack complexes. 
(author) 15 figs., 2 tabs., 38 refs. 


14349 Topochemical photodimerization of 4-(3-oxo-3-pheny- 
1-propenyl)benzoic acid and Its esters. Hasegawa, M. (Tokyo 
Univ., Engineering Faculty, Synthetic Chemistry Dept., (Japan)); 
Arioka, H.; Harashina, H.; Nohara, M.; Kubo, M.; Nishikubo, T. /s- 
rael Journal of Chemistry (israel), 25(3-4): 302-305 (1985). 

The photodimerization behaviors of 4-(3-oxo-3-phenyl-1- 
propenyl)benzoic acid (1) and its esters (2-7) in the crystalline 
state are investigated. These crystals, except that of the phenyl es- 
ter (7), dimerize photochemically to yield the corresponding 
cyclobutane derivatives in a typical topochemical fashion. Head-to- 
head type cyclobutane derivatives are obtained from crystals of the 
acid and ethyl ester (1 and 3), whereas head-to-tail type deriva- 
tives are formed from the other ester crystals (2,4,5, and 6). The 
temperature dependences of these reaction behaviors and the con- 
figurations of the photoproducts are correlated with the molecular 
arrangement in the reactant crystals. Reversible or irreversible be- 
havior of as-formed dimer crystals, derived from 2 or 4 crystals, is 
interpreted in terms of accumulated strain energy in the course of 
the topochemical process. (author) 1 fig., 1 tab., 11 refs. 


14350 On the relation between reactivity and selectivity. 
Levine, R.D. (Hebrew Univ. of Jerusalem, Fritz Haber Molecular 
Dynamics Research Center, (israel)). /srae/ Journal of Chemistry 
(Israel), 26(3): 320-324 (1985). 

Can changes in the nature of the reactants be systematically re- 
lated to changes in the magnitude of the reaction rate constant? It 
is suggested that such correlations can be given a precise mean- 
ing and that the inverse correlation, high selectivity-low reactivity is 
indeed valid. What need not always be true is that a single selec- 
tivity index (e.g., location of the transition state) suffices to 
quantitatively describe the correlation. When a single selectivity 
index does suffice we prove the reactivity-selectivity principle in- 
cluding the Hammond postulate. (author) 17 refs. 


14351 Methyl transfer reaction IX. Linear free energy rela- 
tions and the reactivity-selectivity principle. Lewis, E.S. (Rice 
Univ., Chemistry Dept., Houston, TX, (USA)); Douglas, T.A.; 
McLaughlin, M.L. /srae/ Journal of Chemistry (Israel), 26(3): 331- 
338 (1985). 

Methyl transfers between nucleophiles are representative and 
uncomplicated examples of group transfer reactions. Data are 
shown for rates and equilibria sufficient to allow a nearly rigorous 
application of the Marcus equation. Selectivities with a series of 
nucleophiles do not vary significantly with reactivity over a wide 
range of reactivities, except for diffusion controlled reactions. The 
Marcus equation, for which the necessary data are now available 
to calculate the rate, fits very well in cases to which it has been 
applied. It is shown that the (quadratic) Marcus equation is 
expected to be compatible with experimental linear free energy re- 
lations for most reactions. Generally only very fast reactions will 
reveal the curvature, thus the Hammond postulate, the reactivity- 
selectivity principle, the variable transition state and the Marcus 
equation are not incompatible with linear free energy relations. (au- 
thor) 3 tabs., 40 refs. 
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14352 Anomalous selectivities in methyl transfers to water: 
an explanation using free energy surfaces which model the ef- 
fects of non-equilibrium solvation. Kurz, J.L. (Washington Univ., 
Chemistry Dept., St. Louis, MO, (USA)); Kurz, L.C. /srae/ Journal 
of Chemistry (Israel), 26(3): 339-348 (1985). 

Many experimental observations imply that transition states for 
methyl-transfers to water have little or not water-methy! covalent 
bonding and that the rate-determining process is predominantly or 
entirely a fluctuation in solvent structure. Currently accepted de- 
scriptions of methyl-transfer mechanisms cannot easily account for 
such a transition state structure or for the anomalous selectivities 
observed in these reactions. This paper derives a model free en- 
ergy surface, which includes solvent polarization as one of the 
coordinates, and shows how that surface can account for the ob- 
served behavior of these methyl-transfers. The transition state on 
that surface has a structure in which the solvent polarization is not 
in equilibrium with the internal charge distribution. (author) 2 tabs., 
7 figs., 50 refs. 


14353 Temperature dependence of the radical addition to 
alkenes. Giese, B. (Technische Hochschule Darmstadt, Organic 
Chemistry & Biochemistry Inst., Federal Republic of Germany (Ger- 
many)); Feix, C. /srael Journal of Chemistry (Israel), 26(4): 
387-389 (1985). 

In addition reactions of primary n-hexyl, secondary cyclohexyl 
and tertiary butyl radicals to the alkene pair fumarodinitrile/methyl 
alpha-chloroacrylate, the selectivities and the differences of the se- 
lectivities decrease with increasing temperature. An isoselective 
relationship is found with an isoselective temperature of about 280 
deg C. Below this temperature, the frontier molecular orbital theory 
can be applied to explain the substituent effects on the selectivi- 
ties. The previously observed breakdown of the reactivity-selectivity 
principle for radical addition reactions to alkenes is, therefore, not a 
temperature effect. (author) 1 fig., 1 tab., 16 refs. 


14354 Reduction potentials of CO.- and the alcohol radi- 
cals. Schwarz, H.A. (Brookhaven National Lab., Upton, NY (USA)); 
Dodson, R.W. Joumal of Physical Chemistry (USA), 93(1): 409- 
414 (12 Jan 1989). DOE Contract ACO02-76CH00016. 

Equilibrium constants were measured at 25°C for the reactions 
CO,*- + Tk = CH3CHO + TI° (K = 0.53), and (CH3)2>CO*- + Tr 
= (CH3)oCO + TI° (K = 520). These constants give reduction po- 
tentials for CO2*-, CH20°-, CH3sCHO*-, and (CH3)2CO*- of 
—1.90, —1.81, —1.93, and —2.10 V, and for °CH2OH, CH3CHOH, 
and (CH3)3COH of —1.18, —1.25, and —1.39 V. All potentials are 
based on E° (TI*/Tlag®) = —1.94 V. The stability constant for the 
reaction TI? + Tit = Tk* was found to be 140 M~'. Values of 
AG,° for the radicals in solution are given and values of AG,° and 
AH;,° for the radicals in the gas phase are estimated based on the 
assumption that the free energy of solution of the neutral radicals 
is the same as for the corresponding alcohol or formic acid. 


14355 Electrophilic additions to highly reactive enol ethers. 
The particular role of resonance in determining the kinetic 
selectivity evidenced by extensive comparison of olefin bromi- 
nation and hydration. Ruasse, M.F. (Univ. of Paris 7, Topology & 
Systems Dynamics inst., (France)). /srae/ Journal of Chemistry (is- 
rael), 26(4): 414-419 (1985). 

The kinetic selectivity of aliphatic enol ethers, EtOCR = CHR’ (R 
and R’ = H or Me), towards electrophiles, lo, Bro and H3O*, is ex- 
pressed by the kinetic effect of a methyl substituent in the alpha 
position with respect to the ethoxy group, Kejona—me/Ky. As 
expected from the reactivity-selectivity principle, RSP, these selec- 
tivities are small, 16, 18 and 330, respectively, as compared to 
those observed for less reactive olefins. However, a more general 
comparison of the selectivities of various XCH = CHp olefins (X = 
Br, Me, Ph, OAc, OEt) reveals anomalies in their behavior with re- 
spect to the RSP: (i) enol ether iodination and bromination exhibit 
the same selectivity although their rates differ by four powers of 
ten, (ii) enol acetate and enol ether show similar selectivities in 
bromination but the rate of acetate is 3 X 10° times smaller than 
that of ether and (iii) in hydration the selectivities of these two 
olefins are similar to that of styrene although rates range over 
seven powers of ten from styrene to enol ether. In contrast with 
what was previously observed for homogeneous series of 
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R-substituted styrenes (Ph(R)C = CHa), there is no reactivity- 
selectivity relationship for electrophilic additions to XCH = CHe 
olefins. There is a parallelism, however, between the selectivities 
and the transition-state position estimated by the Bronsted expo- 
nents for hydration and by the Winstein-Grunwald coefficients for 
solvent effects on halogenations. These results are discussed in 
terms of different resonance effects on transition states and on 
reactivities which could arise from differences in the relative contri- 
butions of thermodynamic and intrinsic kinetic (Hammond effects) 
factors on the selectivities. (author) 7 tabs., 46 refs. 


14356 Selectivity in the solvolysis of 1-adamantyl halides in 
binary solvents. McManus, S.P. (Univ. of Alabama in Huntsville, 
Chemistry Dept., Huntsville (USA)); Zutaut, S.E. /srae/ Journal of 
Chemistry (Israel), 26(4): 400-403 (1985). 

The products of solvolysis of 1-bromoadamantane in 26 binary 
solvent mixtures were studied. The solvent systems included aque- 
ous aliphatic alcohols, mixtures of trifluoroethanol with water, 
formic acid, acetic acid, dichloroacetic acid and hexafluoroiso- 
propanol (HFIP) and mixtures of HFIP with methanol and ethanol. 
Also, 1-chloroadamantane was studied in three binary solvents. 
The relative rates of reaction of the components of each of the bi- 
nary mixtures (selectivity values) were calculated. These selectivity 
values provided evidence supporting the hypothesis that both steric 
bulk and electrophilicity of the solvent components strongly affect 
the selectivities. Intrinsic nucleophilicity is of lesser importance. The 
front-side nucleophilicities are shown to be composition dependent, 
especially when highly electrophilic solvents are used. It is sug- 
gested that solvent sorting may account for this but other possible 
causes are discussed. (author) 3 tabs., 40 refs. 


14357 Reactions of the 17-electron 
bis(dimethyiglyoximato)(triphenylphosphine)rhodium(Il) radical 
with cobait(Iil) complexes. Howes, K.R. (Ames Lab., IA (USA)); 
Bakac, A.; Espenson, J.H. Inorganic Chemistry (USA), 28(3): 579- 
581 (8 Feb 1989). DOE Contract W-7405-ENG-82. 

The rhodium(Il) radical Rh(dmgH)oPPh3, formed by the laser 
flash photolysis of the dimer, is oxidized by a range of cobalt(III) 
complexes of the type XCo(dmgH)2PPhs and Co(NH3)sX**, where 
X is a halogen or pseudohalogen. The second-order rate constants 
measured at 23°C in 95% ethanol for these reactions fall within 
the range 2.9 x 10®-3.0 x 10° L mol—' s~—'. For the halides, the 
normal reactivity order is observed, i.e., Br~ > Ci- > F-. The 
mechanisms of these reactions are discussed, it is concluded that 
they all occur by inner-sphere pathways. 16 refs., 2 figs., 2 tabs. 


14358 Reactions of sulfur dioxide with photochemically 
generated polypyridy! complexes of chromiumiIl). Calculation 
of the SO2/SO,2°- self-exchange rate constant. Simmons, C.A. 
(lowa State Univ., Ames (USA)); Bakac, A.; Espenson, J.H. /nor- 
ganic Chemistry (USA), 28(3): 581-584 (8 Feb 1989). DOE 
Contract W-7405-ENG-82. 

Three reactions occur when Cr(NN)3** ions (NN = bpy, phen, 
and substituted analogues) are subjected to visible light from a 
laser pulse in solutions containing SO. in 1.0 M H2SQ,4. The 
quenching reaction produces Cr(NN)32* quantitatively. The 
Cr(NN)32* so produced undergoes back electron transfer, but in 
the presence of millimolar concentrations of SO. the predominant 
reaction is electron transfer between Cr(N)3** and SOz, yielding 
the transient SO.°-. The rate constants for both back electron 
transfer and SOz2 reduction are correlated by the Marcus cross- 
relation. The calculated value of the SO2/SO2°~ self-exchange 
rate constant covers the range (1-18) x 10* L mol-' s—" at 25°C 
in 1.0 M H2SOq. 31 refs., 2 figs., 2 tabs. 


14359 The catalytic, structural, and electronic properties of 
strained-metal overlayers. Goodman, D.W. (Sandia National 
Labs., Albuquerque, NM (USA)). American Chemical Society, Divi- 
sion of Petroleum Chemistry, Preprints (USA), 33(4): 588-590 
(Sep 1988). (CONF-880939-: Symposium on preparation and char- 
acterization of catalysts, Los Angeles, CA (USA), 25-30 Sep 1988). 

The present studies are part of a continuing effort to identify 
those properties of bimetallic systems which can be related to their 
superior catalytic properties. A pivotal question to be addressed of 
bimetallic systems (and of surface impurities in general) is the rela- 
tive importance of ensemble (steric or local) versus electronic 





(nonlocal or extended) effects in the modification of catalytic prop- 
erties. A complete understanding of surface impurity effects 
(including alloying) in catalysis will likely include components of 
both electronic and ensemble effects, the relative importance of 
each to be assessed for a given reaction and reaction conditions. 
An emphasis of their research has been to address the importance 
of these two effects regarding the influence of alloying and surface 
additives on surface reactions. 


14360 New layered phases achieved with centered zirco- 
nium chloride clusters. The stoichiometry ZrgCli,¢. Ziebarth, 
R.P. (lowa State Univ., Ames (USA)); Corbett, J.D. Inorganic 
Chemistry (USA), 28(4): 626-631 (22 Feb 1989). 

The phase Na,4ZrgCl,gBe is obtained in quantitative yield from 
the reaction of Zr powder, ZrCi,, NaCl, and Be flakes in a sealed 
Ta container at 800°C. A different, isostructural group of phases 
CsgZreCligC, CsgZreClygB, and Cs4ZrgCl;g¢Be were similarly ob- 
tained in ~90% yield from analogous reactions with CsCl, graphite, 
amorphous boron, etc.; reasonable yields of the first two occurred 
only when somewhat overreduced conditions were employed. The 
two structure types were established by single-crystal x-ray 
diffraction means for the following refined compositions: 
Nag _.91)ZreClysBe, space group Pemm, Z = 4, a = 13.251 (1) A, b 
= 14.319 (1) A, c = 14.092 (2) A R = 4.3%, Rw = 3.8%, 
Cs3,04(3)Zl6ChieC, space group P2,/n, Z= 4,a= 11.032 (2) A, b= 
11.851 (3) A, c = 12.473 (3) A, 6 = 108.01 (2)°, R = 6.2%, Rw = 
6.8%. Both structures contain puckered layers formed from 
ZrgClo-type clusters with Cl*-* atoms bridging four vertices into 
sheets plus two terminal Cl* occupying single trans positions, viz, 

00? [ZreChaZICI*—* 4 ;2Cl*2, where the interstitial Z = Be, B, or C 
occupies all cluster centers. The cluster layers are separated and 
puckered to different degrees in order to provide suitable chlorine 
polyhedra between them to accommodate the cations. The latter 
fractionally occupy irregular sites that are minimally six- (Na*) or 
seven-coordinate (Cs*). The 15-electron cluster in the cesium salt 
exhibits shorter Zr-Zr and Zr-Zr distances than analogous 14- 
electron examples. 24 refs., 7 figs., 5 tabs. 


14361 [Encapsulation of heavy transition metals in lodide 
clusters. Synthesis, structure, and bonding of the unusual 
cluster YelioRu. Hughbanks, T. (Texas A and M Univ., Col- 
lege Station (USA)); Corbett, J.D. Inorganic Chemistry (USA), 
28(4): 631-635 (22 Feb 1989). 

The reaction of Y3Ru with Yi, at 800-950°C in a sealed Ta 
container affords Y7l,.Ru and Y¢l;oRu, the yield of the latter in- 
creasing with time or temperature. Y7l,2Ru is isostructural with 
Sc7Cly2B on the basis of Guinier er data (R3, Z = 3, a = 
15.4373 (7) A, c = 10.6126 (6) A). The new structure type of 
YelioRu was deduced from its lattice dimensions and symmetry 
and was refined with single-crystal x-ray diffraction data (P1, Z = 1; 
a = 9.456 (2) A, b = 9.643 (2) A, c = 7.629 (1) A, a = 97.20 (2)°, B 
= 105.04 (2)°, + = 107.79 (2)°; R = 5.2, Rw = 6.7% for 1421 inde- 
pendent reflections, 26 < 55°, Mo Ka radiation). The structure 
consists of Y¢l;2 clusters centered by Ru and condensed into infi- 
nite chains through sharing of inner iodine (I') atoms with the two 
adjoining clusters, viz., Y¢l's!'—',,2Ru. The clusters are connected 


in the other two directions through the more typical |'—* linkages at 
metal vertices. The nominal octahedral Y,gRu cluster shows a 0.21- 
A tetragonal compression, contrary to the usual behavior of ML, 
units with a t;,4 HOMO. Charge-iterative extended Hueckel caicu- 
lations show that the distortion originates with Y-Y interactions 
because of a negligible participation of the high-lying Ru 5p orbitals 
in the HOMO. 20 refs., 4 figs., 3 tabs. 


14362 The characterization of catalysts by modern surface 
science techniques. Strongin, D. (Lawrence Berkeley Lab., CA 
(USA)); Somorjai, G.A. American Chemical Society, Division of 
Petroleum Chemistry, Preprints (USA), 33(4): 654 (Sep 1988). 
(CONF-880939-: Symposium on preparation and characterization 
of catalysts, Los Angeles, CA (USA), 25-30 Sep 1988). 

Catalyst characterization when clean, or in the presence of 
adsorbed reactants and products, can be carried out on the molec- 
ular level for high surface area as well as for low area model 
catalyst surfaces. The structure, composition and oxidation states 
can be monitored and the bonding of adsorbates or co-adsorbates 
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can also be determined. New instrumentation provides nanosecond 
time resolution to permit studies of surface reaction kinetics at low 
and high pressures. Techniques are becoming available for studies 
of solid-liquid interfaces that provide new opportunities to develop 
further the surface science of heterogeneous catalysis. Examples 
of the various surface studies will be presented and discussed. 


14363 Studies of hydrous sodium titanate ion-exchange 
materials for use as catalyst supports. Bunker, B.C. (Sandia 
National Labs., Albuquerque, NM (USA)); Peden, C.H.F.; Martinez, 
S.L.; Kimball, K.M. American Chemical Society, Division of 
Petroleum Chemistry, Preprints (USA), 33(4): 663 (Sep 1988). 
DOE Contract AC04-76DP00789. (CONF-880939-: Symposium on 
preparation and characterization of catalysts, Los Angeles, CA 
(USA), 25-30 Sep 1988). 

A group of hydrous oxide ion-exchange compounds of Ti, Zr, Nb, 
and Ta, prepared from the respective metal-isopropoxides, have 
shown great promise for use as catalyst substrates. In particular, 
the material offer a unique and controllable way in which to incor- 
porate the catalyst metal by ion exchange. In this talk the authors 
will describe their recent studies of the metal adsorption process. 
They will discuss the effect of solution pH on the mechanism by 
which nickel cations are adsorbed from solution. Further, the effect 
of an altered adsorption mechanism on the structure of the sup- 
ported catalyst will be described. For example, they have prepared 
and characterized by TEM and hydrogen chemisorption three 
nickel-loaded titanate catalysts in which the distribution of nickel 
ranges from atomic-level dispersions to large (500 A) clusters 
simply by varying the solution pH during loading. Depending on so- 
lution pH, the hydrous titanates can also incorporate metal anions 
(e.g., molybdenum) from solution by ion exchange. The varied solu- 
tion conditions needed to control such a process will be described. 


14364 Metal precursor-support interactions: An in-situ dif- 
fuse UV reflectance study. Alerasool, S. (Univ. of Illinois, Chicago 
(USA)); Boecker, D.; Gonzalez, R.D. American Chemical Society, 
Division of Petroleum Chemistry, Preprints (USA), 33(4): 607-613 
(Sep 1988). (CONF-880939—: Symposium on preparation and char- 
acterization of catalysts, Los Angeles, CA (USA), 25-30 Sep 1988). 

The application of ultraviolet and visible spectroscopy to the 
study of oxides and other non-metallic solids of catalytic interest 
has been much neglected. In this study, an in-situ investigation of 
Pt-silica catalysts was carried out using UV spectroscopy as the 
primary tool to study support-precursor interactions. It is also possi- 
ble to follow the catalyst treatment process in an effort to identify 
possible surface intermediates. In order to effectively examine 
these interactions the conventional solution spectroscopy is used in 
conjunction with diffuse UV spectroscopy. 


14365 Synthesis and characterization of 
organozirconium and organohafnium complexes  [(7°- 
CsMes)MCI}30(OH)3Cl and [(7°-CsMes)MCI};0(OH),. Babcock, 
L.M. (Univ. of Illinois, Urbana (USA)); Day, V.W.; Klemperer, W.G. 
Inorganic Chemistry (USA), 28(4): 806-810 (22 Feb 1989). DOE 
Contract AC02-76ER01 198. 

The hydrolysis of Cp*ZrCl, and Cp*HfCls (Cp* = 7°-CsMes) in 
the presence of trimethylamine did not yield cage compounds as 
does the titanium system. A full report of the synthesis, characteri- 
zations, and solution stabilities of four new oe 
(Cp*ZrCl)}30(OH)3Cl, (Cp"HfCl}s;O(OH)3Cl, (Cp*ZrCl};0(OH),, and 
sa te that were prepared is presented herein. 15 
refs., 1 fig., 2 


14366 Photosubstitution in tris chelate complexes of 
ruthenium(II) containing the ligands 2,2’-bipyrazine, 2,2'- 
bipyrimidine, 2,2'-bipyridine, and 4,4’-dimethyl-2,2’-bipyridine: 
Energy gap control. Ross, H.B. (Univ. of North Carolina, Char- 
lotte (USA)); Boldaji, M.; Rillema, D.P.; Blanton, C.B.; White, R.P. 
Inorganic Chemistry (USA), 28(6): 1013-1021 (22 Mar 1989). 
DOE Contract FG05-84ER13263. 

Photosubstitution was studied for a series of ruthe- 
nium(Il) complexes containing the ligands 2,2’-bipyridine (bpy), 
2,2'-bipyrimidine (bpm), 2,2'-bipyrazine (bpz), 4,4’-dimethyl-2,2'- 
bipyridine ((CH3)obpy), pyridine (py), CHsCN, and Ci-. For the 
study, a number of new complexes were synthesized that include 
[Ru(bpz)2(opm)F**, [Ru((CHs)2bpy)a(py)aF*, [Ru(opm)e(py)2F*, 
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[Ru(bpz)2_(py)2F*, — [Ru(bpz)(bpy)(py)2}°*, — [Ru(bpm)2(bpz)}**, 
[Ru(bpz)(opm)(bpy)**, [Ru(bpm)2(CH3CN)CI]*, and Ru(bpm)2Cl, 
and their jon, emission, and electrochemical properties 
were determined. 48 refs., 6 figs., 3 tabs. 


14367 Complexes of ruthenium(II) with bpmRe(CO)3,C! and 
HAT(Re(CO),Cil). as ligands: Syntheses and redox and lumi 
nescence properties. Sahai, R. (Univ. of North Carolina, Charlotte 
(USA)); Rillema, D.P.; Shaver, R.; Van Wallendael, S.; Jackman, 
D.C.; Boldaji, M. Inorganic Chemistry (USA), 28(6): 1022-1028 (22 
Mar 1989). DOE Contract FG05-84ER13263. 

A series of mixed-metal complexes containing ruthenium and 
rhenium are reported. The new complexes are [(bpy)Ru- 
(bpmRe(CO)sCl)2}(PFe)2, [(opy)2RuHAT(Re(CO)sCl)2(PFe)2, and 
[Ru(bpmRe(CO)3Cl)3)(PFe)2. Optical transitions in the visible-uv 
spectrum are dominated by the presence of the ruthenium hetero- 
cycles that have absorption coefficients for the low-energy 
transition 1 order of magnitude greater than that of the rhe- 
nium chromophore. The low-energy transition blue-shifts 
in the series [(bpy)o>Ru(bpmRe(CO)sCi)/** (558 nm) < 
[(opy)Ru(opmRe(CO)sCl)2* (631 nm) < [Ru(bpmRe(CO)sCl)s]** 
(501 nm). Polarographic half-wave potentials of the metal-centered 
oxidations and the bridging-ligand reductions shift positively as the 
number of Re(CO)3C!l units increase. The Ey values for the 


[(opy)n Ru(opmRe(CO)sCl)3_,J**/* couple in the series with n = 
0-2 were -0.1, -033, and -041 V vs SSCE, re- 

ively. Two complexes [(bpy)Ru(bpmRe(CO)sCi).* and 
[(Ru-(opmRe(CO)3Cl)3)]**, were found to luminesce weakly at 
room temperature in acetonitrile with lifetimes of 942 and 847 ns, 
respectively. In many respects, the mixed-metal complexes are 
shown to behave as if the bpmRe(CO)3sCl and HAT(Re(CO)sCl). 
chromophores are ligands coordinated to ruthenium(II). 17 refs., 8 
figs., 4 tabs. 


14368 Kinetic studies of the reactions of F and OH and 
CH30H. McCaulley, J.A. (Univ. of Pittsburgh, PA (USA)); Kelly, N.; 
Golde, M.F.; Kaufman, F. Journal of Physical Chemistry (USA), 
93(3): 1014-1018 (9 Feb 1989). 

By use of a discharge flow reactor apparatus with laser-excited 
fluorescence detection of OH and OD, rate coefficients were mea- 
sured at 298 K and 3.0 Torr for seven isotopic variants of the OH + 
CH3OH reaction. The rate coefficients vary from (1.67 + 0.16) x 
10-3 cm® s—' for OD + CD3OD to (1.01 + 0.10) x 10-1? cm? 
s~' for OH + CH3OH. The observed kinetic isotope effects were 
analyzed to obtain the CH3O yield, 0.15 + 0.08, of the OH + 
CH30OH reaction. Molecular-beam-sampied mass spectrometry was 
used to measure, at 298 K and P = 0.5-2.0 Torr, the relative yields 
of HF and DF from the reactions of F with CH30D and CD30H. 
The CH30 and CD30 yields of these reactions are 0.81 + 0.07 
and 0.69 + 0.08, respectively. 


14369 The CH + CO reaction: Rate coefficient for carbon 
atom exchange at 294 K. Anderson, S.M. (Aerodyne Research, 
Inc., Billerica, MA (USA)); McCurdy, K.E.; Kolb, C.E. Journal of 
Physical Chemistry (USA), 93(3): 1042-1048 (9 Feb 1989). DOE 
Contract FG02-84ER13269. 

A fast-flow reactor equipped with isotope-specific laser-excited 
fluorescence detection of CH radicals has been used to study car- 
bon atom exchange in the reaction between CH and CO at 294 K 
and 2 Torr of total pressure. The rate coefficient for exchange, kg = 
(2.1 x 0.3) x 10-2 em? s-', is about an order of magnitude 
larger than the bimolecular rate for the addition reaction, ko = (2.7 
+ 0.4) x 10-'%. High-pressure limiting bimolecular and low- 
pressure termolecular recombination rate coefficients of 1.1 x 
10-19 em® s—' and 4.9 x 10-%° cm® s—' are derived. The results 
are discussed in the context of previous work on the title reaction 
and on the chemistry of singlet CHo. 


14370 Rate constants for CH2(X°B;) removal by O2, NO, 
and CoH. from infrared diode laser flash kinetic spectroscopy. 
Darwin, D.C. (Univ. of California, Berkeley (USA)); Young, A.T.; 
Johnston, H.S.; Moore, C.B. Journal of Physical Chemistry (USA), 
93(3): 1074-1078 (9 Feb 1989). DOE Contract AC03-76SF00098. 
Removal rates of ground-state triplet methylene (X°B,, CH2) due 
to the reaction with O2, NO, and CoH, have been measured by 
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laser flash kinetic spectroscopy. Excimer laser photolysis of ketene 
produced °CH,. The subsequent time behavior of the ®°CH2 
transient was recorded by directly monitoring CW diode laser ab- 
sorption due to °CH2. From analysis of °CH, decay curves under 
pseudo-first-order conditions, the following rate constants were de- 
termined (298 + 2 K): ko, = (8.24 + 0.26) x 10-'? om? 
molecule—' s—', kyo = (2.91 + 0.24) x 10-'' cm? molecule~" 
s~', and ke,y, < 1.4 x 10-' cm? molecule—' s~'. The results 
are in good agreement with recent, direct measurements made us- 
ing flow tube techniques but are in poor agreement with earlier, 
indirect measurements. 


14371 Thiolato-technetium complexes. 2. Synthesis, charac 
terization, electrochemistry, and celectrochemistry of 
the technetium(Ill) complexes trans-[Tc(SR)2(DMPE)2]*, where 
R is an alkyl or benzyl group and DMPE is 1,2- 
Bis(dimethyiphosphino)ethane. Konno, T. (Univ. of Cincinnati, 
OH (USA)); Kirchhoff, J.R.; Heineman, W.R.; Deutsch, E. Inorganic 
Chemistry (USA), 28(6): 1174-1179 (22 Mar 1989). 

The use of a reduction-substitution route to prepare the thiolato- 
technetium(IIl) complexes trans-[Te(SR)2(DMPE)a}* from the 
technetium(V) starting material trans-[Tc(OH)(O)(DMPE)2/** and 
alkane- or benzenemethanethiols has been investigated (DMPE 
represents 1,2-bis(dimethylphosphino)ethane). The four newly pre- 
pared trans-[Tc(SR)2(DMPE)2]* complexes (R = CoHs, n-C3H7, 
CH2CeHs, CH2CgH,4-p-OCHs) are characterized by fast atom bom- 
bardment mass spectrometry, visible-uv spectrophotometry, 
spectroelectrochemistry, and elemental analyses of three examples. 
They are assigned a trans geometry by comparison with the known 
structure of trans-[Tc(SCH3)2(DMPE)2]*. All five thiolato complexes 
exhibit a reversible Te(Ill/Il) couple at about -0.5 V, a reversible 
Te(IV/l) couple at about -1.8 V, and an irreversible redox process at 
about +0.9 V that is tentatively assigned as resulting from a metal- 
based Te(IV/IIl) couple (all potentials obtained in 0.5 M TEAP/DMF 
vs Ag/AgCl (3 M NaCl)). The potentials of all three couples are de- 
pendent on the nature of the thiolato R group; e.g., the Te(Ili/Il) 
couple varies from -0.513 V for R = benzyl to -0.622 V for R = n- 
propyl. For both the Te(IIl) and Tc(Il) complexes the visible spectra 
are dominated by sulfur-to-technetium charge-transfer transitions, 
the energies of which depend on the technetium oxidation state but 
do not depend on the nature of the thiolato R group. Observations 
on the relative instability of trans-[Tc(SCH3)2(DMPE)a}* in 0.5 M 
TEAP/DMF are interpreted in terms of the possible existence of the 
cis isomer of this complex. 25 refs., 6 figs., 4 tabs. 


14372 Distance dependence of intramolecular hole and 
electron transfer in organic radical ions. Johnson, M.D. (Ar- 
gonne National Lab., IL (USA)); Miller, J.R.; Green, N.S.; Closs, 
G.L. Journal of Physical Chemistry (USA), 93(4): 1173-1176 (23 
Feb 1989). DOE Contract W-31-109-ENG-38. 

An experimental study of the distance dependence of intramolec- 
ular, long-distance hole transfer in organic radical cations has been 
performed. The aromatic donor and acceptor groups, biphenyl and 
naphthalene (D and A), were held at fixed distances by five rigid 
saturated hydrocarbon spacer groups. The kinetics of the transfer 
reactions (D*SA — DSA*) were monitored by transient absorption 
of the hole donor, 4-biphenylyl radical cation. Intramolecular hole- 
transfer rate constants were determined for this process and 
compared with previous results for electron transfer in radical an- 
ions of the identical molecules. A comparison of the hole- and 
electron-transfer results reveals that the attenuation of the rate 
constants, and therefore the electronic coupling, as a function of 
distance is the same for both within the limits of error of the experi- 
ment. 


14373 Maxima in unimolecular rate constants. Klots, C.E. 
(Oak Ridge National Lab., TN (USA)). Journal of Physical Chem- 
istry (USA), 93(4): 1176-1178 (23 Feb 1989). DOE Contract 
AC05-840R21400. 

This paper investigates the circumstances under which maxima 
will occur in unimolecular rate constants. A generalization of the 
Arrhenius-Tolman equation is used to show that any such: extrema 
are dictated by the vanishing of a standard activation energy. Their 
occurrence is thus linked with maxima in canonical rate constants. 





14374 Thermochromic shifts in supercritical fluids. Yonker, 
C.R. (Pacific Northwest Lab., Richland, WA (USA)); Smith, R.D. 
Journal of Physical Chemistry (USA), 93(4): 1261-1264 (23 Feb 
1989). 

Thermochromic shifts of organic solute molecules in supercritical 
CO, under conditions of both constant pressure and density are 
compared to previous studies of solvatochromic shifts at isothermal 
conditions. Similar solvatochromic and thermochromic shifts are 
seen as a function of density for supercritical CO. At constant 
density a small thermochromic shift (~400 cm-") for supercritical 
CO, was seen for both 2-nitroanisole and 4-ethyinitrobenzene. The 
excited-state dipole moments for 2-nitroanisole, as calculated from 
the thermochromic and solvatochromic data, were in agreement. 


14375 Pressure-induced spin-state phase transitions in 
Fe(dppen)2Cl. and Fe(dppen)2Br2. McCusker, J.K. (Univ. of Illi- 
nois, Urbana (USA)); Zvagulis, M.; Drickamer, H.G.; Hendrickson, 
D.N. Inorganic Chemistry (USA), 28(7): 1380-1384 (5 Apr 1989). 
DOE Contract AC02-76ER01198. 

The pressure-induced high-spin to low-spin transformation in 
solid Fe(dppen)oX2, where X = Cl or Br and dppen = cis- 
1,2'-bis(diphenylphosphino)ethylene, has been studied by 
variable-pressure Moessbauer spectroscopy. It is found that the 
dichloro complex undergoes an abrupt first-order phase transition 
in the region of 7-9 kbar, while the dibromo complex undergoes a 
more gradual transition starting at approximately 60 kbar. The 
somewhat more gradual nature of the transformation in the di- 
bromo case likely reflects a first-order phase transition influenced 
by defect structures. In neither compound is the transition com- 
plete: approximately 20% of the molecules remain in the high-spin 
state for each compound at the highest pressures studied (70 kbar 
for the dichloro complex and 111 kbar for the dibromo complex). 
The difference in transition pressures is discussed in terms of lat- 
tice cooperativity, in addition to ligand field and polarizability effects 
manitested with increasing pressure. 19 refs., 8 figs., 2 tabs. 


14376 Electronic nonadiabaticity in collinear reactive 
molecular collisions. Horn, T.R. (Clarkson Univ., Potsdam, NY 
(USA)); Eno, L.; Zimmerman, |.H. Journal of Physical Chemistry 
(USA), 93(4): 1333-1338 (23 Feb 1989). 

Several aspects of electronic nonadiabaticity in collinear reactive 
molecular collisions are investigated. A two-surface, nonadiabati- 
cally coupled, model problem (loosely based on the F + Ho 
system) is adapted for three case studies of differing dynamical 
character. The resulting state to state transition probabilities are 
examined as function of collision energy and also compared with 
single-surface calculations. Certain features of the results which 
are common to all three studies are identified and ascribed to reac- 
tant valley location of the nonadiabatic coupling envelope. We also 
attempt to shed light on the energy dependence of various off- 
surface to on-surface reactive probability ratios by examining the 
vibrational structure of the nonadiabatic coupling. A picture 
emerges whereby the presence or absence of alternate pathways 
for the electronic switching is reflected in these ratios. 


14377 Band electronic structure study of the electronic in- 
stability in the Magneli phase Mo,0,,. Canadell, E. (Universite 
de Paris-Sud, Orsay (France)); Whangbo, Myunghwan; Schlenker, 
C.; Escribe-Filippini, C. Inorganic Chemistry (USA), 28(8): 1466- 
1472 (19 Apr 1989). DOE Contract FG05-86ER45259. 

To probe the origin of the resistivity anomaly in the Magneli 
phases +- and 7-Mo,40,;, we carried out tight-binding band elec- 
tronic structure calculations on their common building block, the 
MogO22 layer made up of MoO. octahedra. With two d electrons 
per formula unit Mo40,,;, the bottom three bands of the MogOz2 
layer are partially filled. The Fermi surfaces of those partially filled 
bands are all closed, in agreement with the observation that 
Mo,0,, is a two-dimensional metal. Nevertheless, the Fermi sur- 
faces have a partial nesting consistent with the superlattice spots 
at (0, 0.23b*, 0) observed for n-Mo4O,,. A charge density wave 
associated with this partial nesting is most likely to cause the resis- 
tivity anomaly in +- and n-Mo40;. 16 refs., 5 figs., 1 tab. 


14378 Cobailt(!), -(Il), and -(Ill) complexes of a tetraaza 
14-membered macrocycle, 5,7,7,12,14,14-hexamethyF1,4,8,11- 
tetraazacyclotetradeca-4,11-diene (L). Crystal and molecular 
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structures of [CoL(CO)JCIO,, trans-ColCl,, and cis- 
[CoL(CO3)]CIO,. Szalda, D.J. (Brookhaven National Lab., Upton, 
NY (USA)); Fujita, E.; Creutz, C. Inorganic Chemistry (USA), 
28(8): 1446-1450 (19 Apr 1989). DOE Contract AC02-76CH00016. 

The carbon monoxide adduct of the cobalt(|) title macrocycle has 
been prepared via reaction of CoL* with CO. and with CO and iso- 
lated as a perchlorate salt: IR (Nujol)yco 1916 cm—'; UV-vis 
(CH3CH, Amax (€)) 310 nm (3900 M-' cm-—"), 430 sh (770), 510 
sh (360), 1040 (240). In CH3CN solvent its stability constant is ~ 3 
x 10° M-' at 25°C. Structures of the square-pyramidal carbonyl 
complex and two other complexes of the title macrocycle have 
been determined from single-crystal x-ray diffraction data col- 
lected with use of Mo Ka radiation. Pens data: 
[CoL(CO)\(ClO,) (1), C2, a = om 362 (3) A, b = 7.580 (5) A, c = 
9.611 (3) A, 6 = 108.91 (2)°, V = 1059 ty AP. an 2 (R = 0.057, 
Rw = 0.069): N-meso,trans-CoLCl, (2), Pbca, a = od (3) A, b= 
12.695 (3) A, c = 13.309 (2) A, V = 1954 (1) A®, Z = 4 (R = 0.075, 
Rw = 0.070); cis-[CoL(C one (3), C2, a = 15.072 (5) A, b = 
7.603 (4) A, c = 9.703 (3) A, 6 = 109.74 (3)°, V = 1047 (1) A®, Z= 
2 (R = 0.083, Rw = 0.048). The three structures contain square- 
pyramidal, five-coordinate cobailt(l) (1), strongly axially distorted 
six-coordinate cobalt(II) (2), and six-coordinate cobalt(Ill) with L oc- 
cupying cis-coordination positions (3). They thus provide a striking 
illustration of the adaptability of L to a variety of coordination num- 
bers and oxidation states. 30 refs., 3 figs., 8 tabs. 


14379 Synthesis, characterization, and solid-state structure 
of a new hexachelating ligand and its complex with gallium(Iil). 
Moore, D.A. (Washington Univ. School of Medicine, St. Louis, MO 
(USA)); Welch, M.J.; Fanwick, P.E. Inorganic Chemistry (USA), 
28(8): 1504-1506 (19 Apr 1989). DOE Contract FG02-87ER60512. 
The ligand _N,N’,N’’-tris(3,5-dimethy!-2-hydroxybenzy))-1 ,4,7- 
triazacyclononane, TX-TACNHs (1), was synthesized from the 
parent amine, TACN, by reaction with formaldehyde and 2,4- 
dimethyiphenol. This orga crystallizes from diethyl ether in 
the trinclinic system, spa up Pi, with a = 10.384 (2) A, b = 
11.172 (1) A,c = 15 ‘067, (2) @) ho. = 105.38 (1)°, 6 = 109.41 (1)°, 7 
= 91.68 (1)°, and two molecules per unit cell. TX-TACNH3 ad 
goes reaction with Ga(ClO,)3 x 6H2O in ethanol to give the 
monoprotonated complex [Ga(TX-TACN)H}*[CiO,]— (2a). The 
complex crystallizes from methanol as the monosolvate in the mon- 
oclinic system, space group — with a = 8.833 (1) A, b = 
27.408 (4) A, c = 14.485 (2) A , B = 96.68 (1)°, and four formula 
units per unit cell. Gallium is fully chelated by the ligand in an octa- 
hedral environment. The molecule of solvation, methanol, is oom 
hydrogen-bonding distance of two of the three 
(interatomic distances: 01-0100 = 2.57 A, 02-0100 = 2.75 vend 
03-0100 = 3.41 A). 12 refs., 4 figs., 3 tabs. 


14380 Solubilization of phenol and benzene in cationic mi- 
celles: Binding sites and effect on structure. Kandori, K. (Univ. 
of Texas, Austin (USA)); McGreevy, R.J.; Schechter, R.S. Journal 
of Physical Chemistry (USA), 93(4): 1506-1510 (23 Feb 1989). 
The effect of phenol and benzene additives on micellar structure 
in aqueous solutions of dodecyltrimethylammonium bromide has 
been studied by means of various experimental measurements. 
The solution properties studied include additive solubilities, tracer 
diffusion coefficients, electrical conductivity, viscosity, and ultravio- 
let absorbance. From the trace diffusion measurements the degree 
of partitioning of phenol into the micelles was calculated as a 
function of phenol concentration. A procedure for determining sur- 
factant aggregation number and micelle concentration in ionic 
surfactant systems by means of diffusion and electrical conductivity 
data is presented. The solubilization of phenol and benzene in this 
system causes the micelles to swell, and it was observed that phe- 
nol addition leads to a greater increase in the size of aggregates 
than addition of benzene. Ultraviolet absorbance measurements re- 
vealed that the site of solubilization within the micelles is different 
for the two additives: Benzene solubilizes in the central core, while 
at low concentrations phenol is taken up in the outer palisade 
layer. However, the site of phenol solubilization, the shape of the 
micelles, and the physical properties of DTAB/phenol solutions 
change at a concentration of 1 mol of phenol solubilizate per mole 
of surfactant. Due to the saturation of the palisade layer with sur- 
factant and additive molecules, phenol added to the DTAB system 
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beyond this transition point most likely binds to the exterior of the 
micelles. 


14381 Corrected effective medium method. 3. Application to 
clusters of Mg and Cu. Kress, J.D. (lowa State Univ., Ames 
(USA)); Stave, M.S.; DePristo, A.E. Journai of Physical Chemistry 
(USA), 93(4): 1556-1565 (23 Feb 1989). DOE Contract W-7405- 
ENG-82. 

The authors present a number of new concepts in the recently 
developed corrected effective medium (CEM) theory. First, the gen- 
eral CEM theory is specialized to the case of an infinite periodic 
three-dimensional solid. Second, construction of a covalent embed- 
ding function of the electron density from diatomic and bulk binding 
potentials is detailed. On the basis of the smoothness of the func- 
tion in interpolation between the (low density) diatomic and (high 
density) bulk limits, we argue that this function is dependent only 
on the types of atoms in a system and not on the number of atoms 
in the system (i.e., a universal function of the electron density for 
particular types of atoms). Applications are made to the description 
of the structures and energies of homogeneous metal clusters 
containing from 2 to 201 atoms. Predictions of the equilibrium struc- 
tures and energies of various high-symmetry structures of Mgs, 
Mg4, Cus, Cug, Cus, Cuy3, and Cuzg are compared to a number of 
ab initio and SCF-LSD results. The agreement is quite good even 
for the small clusters and becomes essentially perfect by Cu;3. Se- 
lected two-dimensional distortions of four-, five-, and seven-atom 
clusters are considered in detail, with the energetics presented via 
contour plots. These enable the determination of barriers to isomer- 
ization and/or the existence of especially floppy modes of the metal 
cluster. Geometrical optimization is performed for various configu- 
rations of Mg3_¢, Cus_14, and Cuy9. These accurate calculations 
on this range of clusters enable us to investigate the structural sta- 
bility of the larger metal clusters for the first time. For still larger 
clusters of up to 201 atoms, we present binding energies for spher- 
ical bulk fragments to determine the onset of bulk binding. 


14382 Electron spin echo modulation studies of doxy- 
stearic acid spin probes in frozen vesicles: Interaction of the 
spin probe with D20 and effects of cholesterol addition. Hiff, T. 
(Univ. of Houston, TX (USA)); Kevan, L. Journal of Physical Chem- 
istry (USA), 93(4): 1572-1575 (23 Feb 1989). 

Electron spin echo studies have been carried out for a series of 
x-doxylstearic acid (x = 5, 7, 10, 12 and 16) spin probes in frozen 
deuteriated aqueous solutions of phospholipid vesicles and cationic 
dioctadecykdimethylammonium chloride (DODAC) vesicles. Modula- 
tion effects due to interactions of the nitroxide group of the spin 
probes with D20 give information about the conformations of the 
probes and the degree of hydration of the surfactant headgroups 
as well as about the degree of packing of the alkyl chain. We show 
that DODAC headgroups are more hydrated than choline head- 
groups and that the doxylstearic acid probes show a larger 
tendency for bending in DODAC vesicles than in phospholipid vesi- 
cles. Upon addition of cholesterol into phospholipid vesicles, the 
headgroups are separated and their degree of hydration increases. 


14383 onic hydrogen bond and ion solvation. 8. 
RS~.--HOR bond strengths. Correlation with acidities. Sieck, 
L.W. (National Bureau of Standards, Gaithersburg, MD (USA)); 
Mautner, M.M.N. Joumal of Physical Chemistry (USA), 93(4): 
1586-1588 (23 Feb 1989). 

The stabilities of RS~-HOR association ions have been investi- 
gated by pulsed high-pressure mass spectrometry. Equilibrium 
constants were determined as a function of temperature in order to 
define the AH° and AS° values for solvation. Dissociation energies, 
AHp°, were found to decrease as the difference between the acidi- 
ties (AH°aag) of the two molecular components increased. For 
CeHsS~-HOR complexes, a linear correlation of the form AHp° = 
22.1 - 0.20AAH°,.44 was obtained, while for complexes incorporat- 
ing HS~ or CH3S~ as core ions, the expression was AHp° = 19.9 
- 0.15A4AH° «cis, both the kcal/mol. Bonds involving CFzCH20H 
deviated substantially from the correlations, suggesting multiple in- 
teractions. The successive hydration of HS~ and CH,S~ was also 
investigated, and the AHp° values found for the respective mono- 
hydrates, 14.2 and 15.0 kcal/mol, are in excellent agreement with 
recent ab initio calculations. 
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14384  Force-field calculations giving accurate contorme- 
tion, AH;° (T), S°(T), and C,°(T) for unsaturated acyclic and 
cyclic hydrocarbons. Lenz, T.G. (Colorado State Univ., Fort 
Collins (USA)); Vaughan, J.D. Journal of Physical Chemistry (USA), 
93(4): 1588-1592 (23 Feb 1989). DOE Contract FG02-86ER13582. 

A modified version of the Boyd MOLBDS force-field method has 
been employed to compute the structure, standard enthalpy of for- 
mation, and standard absolute entropy for a variety of dienes and 
unsaturated ring and methylene-bridged compounds. The modifica- 
tions to MOLBD3 included incorporation of -ene and -diene 
parameters suggested by Anet and Yavari, as well as our adjust- 
ment of C(sp*)-C(sp*)-C(sp*) and C(sp*)-C(sp*)-C(sp*) bond angle 
parameters for unsaturated five-member rings and methylene- 
bridged compounds. Our MOLBD3 results for 1,3-butadiene, 
1,3-pentadiene, 1,3-cyclohexadiene, 1,3-cycloheptadiene, cyclopen- 
tene, norbornane, norbornene, norbornadiene, bicyclo[3.2.1}octane, 
bicyclo[3.3.1]nonane, and 1,3-cyclopentadiene are generally in ex- 
cellent agreement (typically + 1 kcal/mol for AH;°, and + 1 cal/ 
(mol-K) for S°) with observed values and with calculations we and 
others have made with the Allinger MMP2 and Ermer-Lifson CFF-3 
programs. These molecular mechanics methods are thus capabie 
of predicting thermochemical properties with sufficient accuracy for 
useful thermodynamic calculations. 


14385 Employing force-field calculations to predict equillb- 
rium constants and other thermodynamic properties for the 
dimerization of 1,3-cyclopentadiene. Lenz, T.G. (Colorado State 
Univ., Fort Collins (USA)); Vaughan, J.D. Journal of Physical 
Chemistry (USA), 93(4): 1592-1596 (23 Feb 1989). DOE Contract 
FG02-86ER13582. 

Although there have been many experimental investigations of 
the Diels-Alder dimerization of 1,3-cyclopentadiene, there remains 
considerable uncertainty in such thermodynamic properties as AH°, 
AS°, AG°, and Kp for the reaction at various temperatures. Despite 
this uncertainty, the reaction is a good subject for computational 
models, because it is one of the few Diels-Alder reactions which 
has been studied extensively in the laboratory both in the gas and 
liquid phase over a wide range of temperatures. This paper 
describes application of a force-field model to calculate thermody- 
namic properties of the monomer and both endo and exo isomers 
of the dimer for temperatures ranging from 273 to 500 K. The Boyd 
MOLBD3 force-field program modified to include (1) -ene and 
-diene parameters introduced by Anet and Yavari and (2) five- 
member and methylene bridge parameters suggested by the 
present authors was used for the calculations. Calculated equilib- 
rium constants for both the gas and liquid phase, and other 
thermodynamic properties, agreed satisfactorily with what appear 
to be somewhat inconsistent existing experimental data. This work 
thus indicates that force-field methods hold promise as a useful al- 
ternative to experimental methods for the study of equilibrium of 
chemically reactive systems involving nontrivial molecules. 


14386 ESR study of the solution thermochromism resulting 
from low-temperature isomerization of pyrazolato-bridged 
dirhodium complexes generated via electrochemical oxidation. 
Woods, C. (Univ. of Tennessee, Knoxville (USA)); Tortorelli, L.J.; 
Burn, J.L.E.; DePriest, J.C.; Rillema, D.P. Inorganic Chemistry 

(USA), 28(9): 1673-1679 (3 May 1989). 
Paramagnetic complexes of the type [Rho(u-EE’)o(t- 
bis(diphenylphosphino)methane 


BuNC)2(u-Z)(PFe)2  (EE’ = 

(dppm), (diphenylarsino)(diphenylphosphino)methane (dapm), 
bis(diphenylarsino)methane (dpam); Z = pyrazolate (pz), 
4-methylpyrazolate (4mpz), 3,5-dimethylpyrazolate (35mpz), 4- 
bromo-3,5-dimethylpyrazolate (4B35mpz), 3,4,5-tribromopyrazolate 
(345Bpz)) containing the Rh2**+ core have been prepared via 
controlled-potential electrolysis of the parent Rh22* species [Rho(p- 
EE’)2(t-BUNC)2(u-Z)](PFe). The Rh2** diisocyanide complexes and 
analogous dicarbonyl complexes have cyclic voltammograms that 
exhibit a quasi-reversible wave followed by an irreversible or a sec- 
ond quasi-reversible wave. The E; values for the couple at less 
positive potentials are in the order dppm < dapm < dpam for anal- 
ogous diisocyanide and dicarbonyl complexes; thus, the stabilities 
of the Rh2** paramagnetic complexes toward reduction are in the 
order dpam < dapm < dppm. UV-vis spectroscopy has been sued 
to demonstrate that electron transfer occurs between Rh,** and 





Rho" species containing different EE’ ligands when the initial 
Rh2** species is the less stable one of the two possible Rh,** 
species. The ESR spectra for the Rh2* diisocyanide species in 
4:1 CG2Clo/toluene at room temperature and in frozen solutions 
are reported. The frozen-solution spectra at temperatures above - 
196°C indicate the existence of two forms of the complex, a green 
a form and a red 6 form, and the temperatures at which the a to 6 
isomerization occurs is in the order ddpm < dapm < dpam for a 
given pyrazolate. 20 refs., 7 figs., 4 tabs. 


14387 Nonphotochemical hole burning of the native an- 
tenna complex of photosystem | (PSI-200). Gillie, J.K. (lowa 
State Univ., Ames (USA)); Small, G.J.; Golbeck, J.H. Journal of 
Physical Chemistry (USA), 93(4): 1620-1627 (23 Feb 1989). DOE 
Contract W-7405-ENG-82. 

Nonphotochemical hole burning is used to determine the fre- 
quencies and Franck-Condon factors for 41 chlorophyll a (Chia) 
and 15 Chib intramolecular modes for PSI-200. The linear electron- 
vibration coupling for all modes is very weak with the maximum 
Franck-Condon factor observed being ~ 0.04. No activity by 
modes with a frequency lower than ~ 260 cm—" is observed. The 
linear electron-phonon coupling for protein modes of mean fre- 
quency 22 cm-" is stronger but can still be categorized as weak 
since the Huang-Rhys factor is 0.8. The experimental mode and 
phonon frequencies and Franck-Condon factors are used with mul- 
tiphonon excitation transport theories to analyze the available 
temperature-dependent data on the kinetics of transport within the 
core antenna complex. The calculations indicate that it is the 
phonons (and not the intermolecular modes) that mediate excita- 
tion transport within the antenna and from the antenna to the 
reaction center. They indicate also that a subunit or cluster model 
for the antenna provides a more accurate picture than the regular 
array model for excitation transport. 


14388 in situ scanning tunneling micr studies of the 
underpotential lon of lead on Au(111). Green, M.P. 
(Stanford Univ., CA (USA)); Richter, M.; Hanson, K.J.; Scherson, 
D.A.; Xing, X.; Ross, P.N.; Carr, R.; Lindau, |. Journal of Physical 
Chemistry (USA), 93(6): 2181-2184 (23 Mar 1989). 

A modified scanning tunneling microscopy (STM) was used in 
situ to examine the changes in the surface topography induced by 
the underpotential deposition of a monolayer of lead on Au(111). 
Comparison of the STM images before and after deposition shows 
that an essentially conformal layer of lead covers the gold 
substrate. However, pit sites and terrace boundaries display topo- 
graphic changes due to additional lead-on-lead bonding at step 
edges. 


14389 Electron spin resonance, infrared spectroscopic, and 
moleculer packing studies of the thermally induced 
conversion of semiconducting a- to conducting a;- 
(BEDT-TTF)2lk. Wang, H.H. (Argonne National Lab., IL (USA)); 
Ferraro, J.R.; Carlson, K.D.; Montgomery, L.K.; Geiser, U.; 
Williams, J.M.; Whitworth, J.R.; Schlueter, J.A.;; Whangbo, 
Myunghwan. Inorganic Chemistry (USA), 28(12): 2267-2271 (14 
Jun 1989). DOE Contract W-31-109-ENG-38; Pea 
The semiconducting a- to superconducting a;-(ET)ols (Te = 
K) thermal conversion was studied by use of the temperature i 
pendence of the ESR peak-to-peak line width and derived spin 
susceptibility. The term ET is an abbreviation for BEDT-TTF, i.e., 
bis(ethylenedithio)tetrathiafulvalene. The phase transition occurred 
above 340 K and was not fully complete during the time span of 
the ESR study. Fourier transfer-infrared (FT-IR) reflectance mea- 
surements were also performed on a;-(ET)2ls, which was obtained 
by heating a-(ET)2lg at 343 K in an ethylene glycol bath for 4 
days. The reflectance spectrum of the thermally converted non- 
single-crystalline a;(ET)2lg exhibits an absorption dip, which is due 
to the C-C-H---X interactions around the anion cavity, at ~ 1280 
cm", just as in the case of all superconducting 6-(ET)2X (X = 
I3~, IBro—, Aulg—) salts, thereby suggesting that a,-(ET)olg has a 
B-like structure. Structural factors associated with the thermal con- 
version, a- to a;-(ET)2lg, were also examined by analysis and 
comparison of the crystal structures of a-(ET)2ls and the unique 
superconducting phase, 9*-(ET)olg (T. = 8 K). 22 refs., 5 figs. 
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14390 Validity of macroscopic rate in exothermic 
chemical systems. Baras, F. (Universite Libre de Bruxelles, Fac- 
ulte des Sciences, CP 231, Boulevard du Triomphe, B-1050 
Brussels, Belgium (BE)); Mansour, M.M. Physical Review Letters: 
(USA), 63(21): 2429-2432 (20 Nov 1989). 

A molecular-dynamics computer experiment is set up to study 
the stationary properties of an exothermic gas phase chemical 
system. A discrepancy is observed between the results of the sim- 
ulation and predictions from macroscopic chemical kinetics. The 
origin of this discrepancy is found to arise from the deformation of 
the Maxwell distribution by reactive collisions. Quantitative agree- 
ment with the corrected rate law is established. 


14391 Arene-to-alkyne linkage isomerizations of dipheny- 
lacetylene on ineosmium. Harman, W.D. (Brookhaven 
National Lab., Upton, NY (USA)); Wishart, J.F.; Taube, H. /nor- 
ganic Chemistry (USA), 28(12): 2411-2413 (14 Jun 1989). DOE 
Contract AC02-76CH00016. 

When Os(NH3)s(CF3SO3)3 is reduced in the presence of 
diphenylacetylene, four pentammineosmium(|l) complexes can ie) 
isolated and characterized in which the alkyne remains intact. The 
kinetically favored mononuclear complex features a phenyl group 
7-bound to the metal center. This species is observed to undergo 
a linkage isomerization in which the osmium migrates to the alkyne. 
Through the use of pulse radiolysis, this isomerization was deter- 
mined to be greatly accelerated by oxidizing the metal to Os(ill). 
The inherent stability of alkyne complexes for both di- and trivalent 
osmium provides the opportunity to assess the ability of this ligand 
to act as a 7-donor as well as 7-acceptor. 22 refs., 3 figs. 


14392 Structural and electronic in of the three 
dimensional electrical properties of P,W,20.. and its inserted 
and substituted analogues A,P,W,20s2 (A = Li, Na) and 
PgW12_,MoxOgo. Canadell, E. (Universite de Paris-Sud, Orsay 
(France)); Rachidi, |.E.1.; Wang, E.; Greenblatt, M.; Whangbo, 
Myunghwan. Inorganic Chemistry (USA), 28(12): 2455-2459 (14 
Jun 1989). DOE Contract FG05-86ER45259 

Single crystals of PgW,20s2 and its inserted and substituted 
analogues AxPgW120s2 (A = Li, x = 0.16; A = Na, x = 0.22) and 
PgWi2_,.MoxOso (x = 0.28, 0.40, 0.68) were prepared, and their 
electrical resistivities and magnetic susceptibilities were measured. 
All of these bronzes are found to be isotropic metals. Our tight- 
binding band electronic structure calculations on PgW1;20s2 show 
that the three-dimensional metallic character originates from a 
three-dimensional linking of WO, octahedra in the lattice and the 
relatively high oxidation state of W. Examination of the structural 
relationship between PgW120s2 and CsPgWaQO,p led to a new syn- 
thetic route for the preparation of CsPgW,O49 from PaW120sp. 
With use of this new method, ThPgW,O,) (isostructural with 
CsPgW,O,49) was synthesized for the first time. 15 refs., 8 figs., 1 
tab. 


14393 = 2,4,6-Tris( hio)methy!l)-1,3,5-trioxane. Win- 
ter, R. (Portland State Univ., OR (USA)); Willett, R.D.; Gard, G.L. 
Inorganic Chemistry (USA), 28(12): 2499-2501 (14 Jun 1989). 
DOE Contract FG21-88MC25142. 

In studying molecular systems containing the pentafiuorothio 
(SFs) group, it was found to be necessary to synthesize 
SFsCH2CHO to serve as a precursor for pentafluorothio hydrocar- 
bon derivatives. The vinyl ether F;SCH = CHOCH, was obtained 
from the compound FsSCH = CHBr by treatment with methanolic 
sodium methoxide. The vinyl ether was then acid hydrolyzed to 
yield (SFsCH2CHO)s3. Results of 'H and '*F NMR spectral studies 
of both the monomeric and trimeric form of the trioxane are pre- 
sented. The data do not indicate isomerization in the trimer, and 
the crystal structure of the trimer indicated 3-fold symmetry in 
which the trioxane ring is situated in a chair-type conformation. 11 
refs., 1 fig., 3 tabs. 


14394 Classical functional sensitivity analysis of coplanar 
inelastic scattering for H2 + H2 and its isotopic 
Judson, R.S. (Princeton Univ., NJ (USA)); Rabitz, H.; Brown, N.J. 
Journal of Physical Chemistry (USA), 93(6): 2400-2411 (23 Mar 
1989). DOE Contract AC03-76SF00098. 

Energy transfer in the coplanar, rigid-rotor H2 + H2 system and 
its isotopic analogues (H2 + HD and HD + HD) is studied with the 
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method of classical functional sensitivity analysis. This method al- 
lows us to measure the influence of various pieces or regions of 
the interaction potential on the energy-transfer processes. Five 
specific conclusions will be demonstrated: (1) Small-magnitude, 
high-order terms in the potential (as measured by an expansion in 
a complete set of angular functions) can affect the final energy dis- 
tribution in important ways. (2) Particular terms in the potential can 
influence individual observables quite differently. (3) For all of the 
isotope combinations examined (with the possible exception of HD 
+ HD), rotation-rotation (R + R) and rotation-transilation (R + T) 
energy-transfer processes are approximately separable in the 
sense that varying a particular term in the potential will affect only 
energy transfer between a single pair of degrees of freedom. (4) 
The (R + T) processes are much more sensitive to the potential 
than are the (R — R) processes. (This result is partially due to the 
use of classical mechanics). A consequence of the R + 


dominance is that the effect of altering a term in the potential re- 
sponsible for transferring energy between translation and rotation 
of the molecule is weakly dependent on the identity (HD or Ho) of 
the other molecule. (5) The influence of details in the potential on 
energy transfer in to or out of each of a pair of identical molecules 
is quite sensitive to the initial rotational energy of the molecules. 


14395 Study of lipid peroxyl radicals in urea clathrate crys- 
tals: Oxygen-17 couplings and rotational averaging. Sevilla, 
M.D. (Oakland Univ., Rochester, MI (USA)); Champagne, M.; 
Becker, D. Journal of Physical Chemistry (USA), 93(6): 2653-2658 
(23 Mar 1989). 

This work reports an electron spin resonance investigation of 
radicals formed after irradiation of a variety of fatty acid esters 
trapped in urea clathrate structures. Irradiation of saturated fatty 
acid esters results in carbon-centered radicals at the a-carbon site, 
whereas for unsaturated species the expected allylic and bisallylic 
radicals are found. Exposure of the carbon-centered radicals to 
oxygen results in their conversion to the corresponding peroxyl rad- 
icals. Orientation- and temperature-dependence studies show that 
at room temperature both the lipid carbon centered and peroxyl 
radicals rotate or oscillate in urea channels about their long axis. 
The rotational jump mechanism found for peroxyl radicals in this 
work usually follows the trigonal symmetry of the low-temperature 
distorted urea host channels. At room temperature the entrapped 
molecules rotate freely on their long axis, and as a consequence 
orientation of samples at the magic angle (54.7°) gives isotropic 
couplings. Oxygen-17 labeling of the peroxyl radicals results in the 
first reported anisotropic oxygen hyperfine couplings for lipid per- 
oxyl radicals. 


14396 Use of bifurcation diagrams as fingerprints of chemi- 
cal mechanisms. Noszticzius, Z. (Univ. of Texas, Austin (USA)); 
McCormick, W.D.; Swinney, H.L. Journal of Physical Chemistry 
(USA), 93(7): 2796-2800 (6 Apr 1989). 

Various chemical reagents were fed continuously into a continu- 
ously stirred tank reactor to perturb the Belousov-Zhabotinskii 
system. The resulting bifurcation diagrams each contain multiple 
curves separating regions with different types of dynamical behav- 
ior. These very complex diagrams can be used as fingerprints of 
the perturbing chemical mechanism. Essentially the same bifurca- 
tion structures were observed under the addition of formaldehyde 
and sodium bromite, indicating the same mechanism. The effect of 
bromomalonic and hypobromous acids was also found to be nearly 
identical; the slight differences between their fingerprints is ex- 
plained by the effect of bromine, which contaminates the HOBr. 
Finally, the effect of added bromide is shown in another bifurcation 
diagram. 


14387 lon chemistry of ferrocene. Thermochemistry of lon- 
ization and protonation and solvent clustering. Slow and 
entropy-driven proton-transfer kinetics. Mautner, M.M.N. (Na- 
tional Bureau of Standards, Gaithersburg, MD (USA)). Journal of 
the American Chemical Society (USA), 111(8): 2830-2834 (12 Apr 
1989). 

The ionization energy of ferrocene (Cp2Fe) was measured by 
charge-transfer equilibria as 6.81 + 0.07 eV (157.1 + 1.6 kcal 
mol). The proton affinity was obtained from equilibrium temperature 
studies as 207 + 1 kcal/mol. The protonation of CpaFe also in- 
volves a significant entropy change of +6.3 cal/mol-K. Deuteration 
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experiments show that, in the protonation of Cp2Fe, the incoming 
proton goes to a sterically unique position and does not exchange 
with the ring protons. This is consistent with protonation on iron, 
but ring protonation exclusively in an exo position or an agostic 
ring-to-iron bridged structure are also possible. The results 

that the proton affinity at Fe is greater by at least 5 kcal/mol than 
for ring protonation. The solvation energies of Cp2Fe* and 
CpoFeH* by a CH3CN molecule, 11.4 and 12.9 kcal/mol, respec- 
tively, are weaker than those of most gas-phase cations, and the 
attachment energies of dimethyl ether and benzene, <9 kcal/mol, 
are even weaker. These results support that the weak solution ba- 
sicity of Cp2Fe is due to inefficient ion solvation. The kinetics of 
proton transfer between Cp2Fe and some cyclic compounds is 
unusually slow, with reaction efficiencies of 0.1-0.01, without signifi- 
cant temperature dependence. These are the first proton-transfer 
reactions to show such behavior, which may be due to a combina- 
tion of an energy barrier and steric hindrance. Proton transfer is 
also observed from (RCN)2H* dimer ions to CpoFe. These reac- 
tions may be direct or involve ligand switching, and in several 
cases either mechanism is endothermic and entropy-driven. 


14398 Piezochromism: Pressure-induced rearrangements of 
thermochromic and related Cu(Il) complexes containing asym- 
metrically substituted ethylenediamine. Bray, K.L. (Univ. of 
Illinois, Urbana-Champaign (USA)); Drickamer, H.G.; Schmitt, E.A.; 
Hendrickson, D.N. Journal of the American Chemical Society 
(USA), 111(8): 2849-2856 (12 Apr 1989). 

The effects of high pressure on the thermochromic and related 
complexes [CuL2]X [L = N,N-diethylethylenediamine (dieten), X = 
BF,~, ClO,~, Cl-; L = N,N-dimethylenediamine (dimeen), X = 
BF,~; L = ethylenediamine (en), X = BF,—] are described. Elec- 
tronic and infrared spectroscopies indicate an increase in the 
interaction between anion and molecular CuN, plane of all 
complexes with increasing pressure. For both the electronic and in- 
frared spectra, the similarity between the high-pressure spectra of 
the dieten complexes and the low-pressure spectra of the en and 
dimeen complexes indicates that the former transform to a geome- 
try similar to that of the latter with pressure. A color change is 
associated with the transformation. The short pressure range over 
which the rearrangement occurs in the crystal indicates that it is a 
highly cooperative process. Studies of some of the complexes in 
polymeric environments [sodium polystyrenesulfonate and/or 
poly(2-vinylpyridine)] show that the rearrangement occurs at lower 
pressure and is much less cooperative in the polymers. 


14399 Critical slowing down, phase relations, and dissipe- 
tion in driven oscillatory systems. Tsarouhas, G.E. (Stanford 
Univ., CA (USA)); Ross, J. Journal of Physical Chemistry (USA), 
93(7): 2833-2836 (6 Apr 1989). 

Three dynamical properties of forced nonlinear systems are dis- 
cussed with approximate analytic solutions obtained from the 
dynamic equations for oscillatory systems, near a supercritical Hopf 
bifurcation, driven by periodic perturbations of small amplitude. 
With these solutionc we first obtain the phase difference between 
the response of the system and the periodic perturbation and its 
dependence on the parameters, and hence the mechanism, of the 
system. Second, we derive expressions for critical slowing down 
near edges of entrainment bands, with consideration of possible 
variation of both the radius and phase of the perturbed limit cycle 
with the amplitude of perturbation. Third, we show by analysis the 
previously numerically calculated variation of the dissipation within 
entrainment bands, which depends on the square of the amplitude 
of the response of the perturbed system. 


14400 Self-organization in complex media. Nicolis, G. (Uni- 
versite Libre de Bruxelles (Belgium)); Altares, V. Joumal of 
Physical Chemistry (USA), 93(7): 2861-2864 (6 Apr 1989). 
Reaction-diffusion dynamics in complex media is analyzed. The 
diffusion operator is decomposed into a deterministic and a random 
part. In the absence of chemical reactions it is shown that random- 
ness enhances the rate of spread of an initial inhomogeneity and 
reduces the stationary diffusion flux. When chemical reactions are 
included, an augmented reaction-diffusion equation is derived, fea- 
turing an effective diffusion coefficient that depends explicitly on 
the chemical kinetics. The influence of randomness in the onset of 
chemical instabilities leading to self-organization is discussed. 





14401 Empirical energy for structural modeling 
of alkali halide crystals in standard tormalisms. Brink, G. (Univ. 
of the Witwatersrand, Johannesburg (South Africa)); Glasser, L.; 
Mboweni, R.C. Journal of Physical Chemistry (USA), 93(8): 2927- 
2931 (20 Apr 1989). 

Potential energy parameters, describing Coulombic, van der 
Waals, and repulsion energies, have been established for each of 
the nine common alkali halide ions in two forms of the exp-6 po- 
tential, with use of the standard, ambient-stable alkali halide crystal 
structures for reference. The derived potential parameters fir the 
lattice energies of the stable NaCltype structures to better than 1 
kcal/mol and predict the lattice energies of the stable CsCl-type 
structures to better than 3 kcal/mol. For the unstable alkali halide 
structures, lattice constants are predicted to better than 0.2 A, in 
general, while the lattice energies obtained are more positive than 
for the corresponding stable strucures and agree well with pub- 
lished values where available. 


14402 Making mercury-photosensitized dehydrodimerization 
into an organic synthetic method: Vapor selectivity 
and the behavior of functionalized substrates. Brown, S.H. 
(Yale Univ., New Haven, Connecticut (USA)); Crabtree, R.H. Jour- 
nal of the American Chemical Society (USA), 111(8): 2935-2946 
(12 Apr 1989). 

Mercury-photosensitized dehydrodimerization in the vapor phase 
can be make synthetically useful by taking advantage of a simple 
reflux apparatus, in which the products promptly condense and are 
protected from further conversion. This vapor pressure selectivity 
gives high chemical selectivity even at high conversion and on a 
multigram scale. Mercury absorbs 254-nm light to give the °P, ex- 
cited state (Hg*), which homolyses a C-H bond of the substrate 
with a 3° > 2° > 1° selectivity. Quantitative prediction of product 
mixtures in alkane dimerization and in alkane-alkane cross- 
dimerizations is discussed. Radical disproportionation gives alkene, 
but this intermediate is recycled back into the radical pool via H 
atom attack, which is beneficial both for yield and selectivity. The 
method is very efficient at constructing C-C bonds between highly 
substituted carbon atoms, yet the method fails if a dimer has four 
sets of obligatory 1,3-syn methyl-methyl steric repulsions, as in the 
unknown 2,3,4,4,5,6,7-octamethyloctane. We have extended the 
range of substrates susceptible to the reaction, for example to 
higher alcohols, ethers, silanes, partially fluorinated alcohols, and 
partially fluorinated ethers. We see selectivity for dimers involving 
C-H bond a to O or N and for S-H over C-H. An important advan- 
tage of our experimental conditions in the case of alcohols is that 
the aldehyde or ketone disproportionation product (which is not 
subject to H® attack) is swept out of the system by the stream of 
H, also produced, so it does not remain and inhibit the rate and 
lower the selectivity. kgie/Krec is estimated for a number of radicals 
studied. The very hindered 3° 1,4-dimethyicyclohex-1-yl radical is 
notable in having a kgie/Krec as high as 7.1. 


14403 = Effect of mass transter coefficient on the elution pro- 
file in nonlinear chromatography. Lin, Bingchang (Univ. of 
Tennessee, Knoxville (USA)); Golshan-Shirazi, S.; Guiochon, G. 
Joumal of Physical Chemistry (USA), 93(8): 3363-3368 (20 Apr 
1989). 

The kinetic model of chromatography includes a mass balance 
equation and a mass transfer rate equation. A numerical analysis 
of the system of partial differential equations obtained is presented, 
and the characteristics of the finite difference method used to solve 
it are described. The results obtained are discussed, and the 
influence of the value of the mass transfer coefficient on the chro- 
matographic elution profile is analyzed. In the limit case of linear 
chromatography (linear equilibrium isotherm), the result is very 
similar to the result obtained from the solution of the ideal nonequi- 
librium equation. In the other limit case, at large values of the rate 
constant, the result is very similar to the one obtained by solving 
numerically the equations of nonlinear equilibrium chromatography. 


14404 Formation of thermodynamically stable dications in 
the gas phase by thermal ion—molecule reactions: Nb** with 
small alkanes. Gord, J.R. (Herbert C. Brown Laboratory of Chem- 
istry, Purdue University, West Lafayette, Indiana 47907 (US)); 
Freiser, B.S.; Buckner, S.W. Journal of Chemical Physics (USA), 
91(12): 7530-7536 (15 Dec 1989). 
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The gas-phase reactions of Nb** with small alkanes at thermal 
energies are reported. For methane and ethane, dehydrogenation 
is a prominent reaction pathway. For propane and butane, charge 
transfer is virtually the only reaction pathway observed (>99%). 
NbCH?+, and NbCjH?*, formed in the reactions of Nb** with 
methane and ethane are thermodynamically stable with 
D(Nb**-—CH2)=197+10 kcal/mol, D(Nb*-CH*2)=107+10 kcal/mol, 
D(Nb**-C2H2)>74 kcal/mol, and D(Nb*-C2H*2)>7 kcal/mol. The 
stability of these ions is most likely due to the charge-stabilizing ef- 
fect of the metal center. Collision-induced dissociation of these ions 
results in charge-splitting reactions as well as reactions in which 
both charges remain on the metal center. Hydride transfer is ob- 
served to be competitive in the primary reactions of Nb** with 
alkanes. The hydride- and charge-transfer results are in qualitative 
agreement with a simple curve-crossing model. 


14405 Probing the O('D)+CO, reection with second 
derivative modulated diode laser spectroscopy. Sediacek, A.J. 
(Department of Chemistry, Brookhaven National Laboratory, Upton, 
New York 11973 (US)); Harding, D.R.; Weston, R.E. Jr.; Kreutz, 
T.G.; Flynn, G.W. Journal of Chemical Physics (USA), 91(12): 
7550-7556 (15 Dec 1989). 

The reaction of electronically excited O('D) atoms with CO, to 
form CO+O02('*g,'Ag,2Z-g) has been probed with second- 
derivative modulated diode laser spectroscopy. The O('D) atoms 
were generated by the pulsed 193 nm laser photolysis of N2O, and 
the reaction was followed by monitoring the formation of CO as a 
function of the number of laser pulses. These experiments have re- 
vealed that the quantum yield for this reaction is (2.1+0.3)x10-* 
molecules/photon absorbed. The very low quantum efficiency sug- 
gests that a significant potential barrier exists on the reaction 
coordinate which prevents the vast majority of collisions from frag- 
menting into products distinguishable from reactants. The rate 
constant, measured indirectly by comparison with the rate constant 
for quenching, is found to be (2.4+0.5)x10-'> cm® molecule" 
s~' and represents the best estimate currently available in the lit- 
erature for the reaction rate constant. In experiments involving 
160(' D)+12C18O., the resulting product, '*C'%O, indicates that no 
isotopic exchange takes place in the reaction. Comparison with de- 
activation results suggests that the reaction proceeds by a simple, 
direct oxygen-atom abstraction with a potential barrier, whereas the 
quenching channel involves a long-lived intermediate. 


14406 Chemical hardness and bond dissociation energies. 
Pearson, R.G. Journal of the American Chemical Society (USA), 
110(23): 7684-7690 (9 Nov 1988). 

An empirical method is proposed to rank order Lewis acids and 
bases in terms of their local hardness, 7, at their reaction sites. 
The method uses bond energy differences between two acids (or 
bases) of different chemical hardness. The assumption is made 
that in an exchange reaction, A:B’ + A’:B = A:B + A’:B’, the most 
stable pair will match the softest acid with the softest base, and the 
hardest acid with the hardest base. The relative values of 7 ob- 
tained in this way for many cations and anions are both consistent 
and logical for the most part. The few exceptions have simple ex- 
planations. 51 refs., 1 fig., 5 tabs. 


14407 Rigorous formulation of quantum transition state the- 
ory and Its dynamical corrections. Voth, G.A. (Department of 
Chemistry, University of California, Berkeley, California 94720 
(US)); Chandier, D.; Miller, W.H. Journal of Chemical Physics 
(USA), 91(12): 7749-7760 (15 Dec 1989). 

We describe a procedure for computing the thermal rate con- 
stants for infrequent events that occur in complicated quantum 
mechanical systems. Following the ideas of Gillan, the procedure 
focuses on the equilibrium statistics of the centroids for the imagi- 
nary time quantum paths. We argue that the imaginary time 
Statistics can be used to efficiently bias Monte Carlo sampling of 
the real time reaction dynamics. Consideration of imaginary time 
paths or equilibrium statistics alone leads to a quantum transition 
state theory. Analytical versions of this transition state theory are 
developed with the aid of a variational principle. Numerical applica- 
tions of the quantum transition state theory are given for the 
one-dimensional Eckart barrier problem and for the nonseparable 
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two-dimensional collinear H2+H reaction. Remarkably accurate re- 
sults are obtained. The quantum transition state theory we describe 
provides a rigorous basis and generalizes algorithms recently em- 
ployed to treat electron transfer and also ionization in polar media. 


14408 Potential energy surfaces for Tc+H. and Ru+H, reac- 
tions. Balasubramanian, K. (Department of Chemistry, Arizona 
State University, Tempe, Arizona 85287-1604 (US)); Wang, J.Z. 
Journal of Chemical Physics (USA), 91(12): 7761-7771 (15 Dec 
1989). 

Potential energy surfaces of 12 electronic states of TcH2 and 
RuH. are obtained using a complete active space MCSCF 
(CASSCF) followed by multireference singles + doubles configura- 
tion interaction calculations (MRSDCI). The ©S ground state of Tc 
has to surmount a barrier of 40 kcal/mol to insert into H2 while the 
5F ground state of Ru inserts into Hz with a much smaller barrier 
of 8.5 kcal/mol. The excited ®D, *D, and doublet states of Te atom 
insert into H2 spontaneously. The ground state of TcH> is a linear 
+, state arising from the ©S state of the Te atom, while the 
ground state of RuH2 is of bent equilibrium geometry with >A, 
symmetry. A nearly degenerate bent state of ~B; symmetry also 
exists for RuH,. The bent minima of TecH2 are at least 0.9 eV 
above the linear ®I*, ground state of TcH2. The ground state of 
RuH> is 35 kcal/mol more stable than Ru(°F) + H2 while the ®I*, 
ground state of TcH2 is 27 kcal/mol more stable than Te(®S)+Ho. 
All the bent states of TcH2 and RuHz are ionic exhibiting strong 
M*H~- polar bonds. The M—H bonds are made of dsp hybrid bonds 
as evidenced from Mulliken population analyses. 


14409 [Equilibrium distributions of alkanes at a fixed partial 
pressure of molecular hydrogen. Alberty, R.A. (Department of 
Chemistry, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139 (US)). Journal of Chemical Physics (USA), 
91(12): 7999-8000 (15 Dec 1989). 

In calculating chemical equilibrium distributions in gaseous 
systems containing hydrocarbons and molecular hydrogen, the de- 
grees of freedom are usually taken to be 7, P, and H/C, but there 
may be reasons for taking T, P, Po.n, or T, P, Py. The standard 
Gibbs energies of formation in homologous series are closely rep- 
resented by A+Bn, where n is the carbon number and A and B 
depend only on the temperature. At a specified ethylene partial 
pressure, the equilibrium distribution within a homologous series de- 
pends only on B, and this note shows that at a specified hydrogen 
partial pressure, the equilibrium distribution depends only on A. 
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Refer also to citation(s) 13015, 14105, 14274, 14295, 14296, 
14345, 14370, 14391, 14628 


14410 (LBL-27963) Electrochemical investigations of novel 
solid redox polymerization electrodes. Liu, Meilin (California 
Univ., Berkeley, CA (USA). Dept. of Materials Science and Mineral 
Engineering); Visco, S.J.; De Jonghe, L.C. Lawrence Berkeley 
Lab., CA (USA). Oct 1989. 12p. Sponsored by U.S. DOE Conser- 
vation & Renewable Energy. DOE Contract AC03-76SF00098. 
(CONF-8910107-9: Electrochemical Society fall meeting, Holly- 
wood, FL (USA), 15-20 Oct 1989). Order Number DE90006087. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
Electrochemical investigations of a group of novel solid redox 
polymerization electrodes, recently discovered in our laboratory, 
indicate that these materials are excellent candidates for all-solid- 
State, thin-film, energy-storage systems. Some of the advantages 
offered by the batteries based on these solid cathodes include high 
energy density and rate capability, extensive utilization of cathode 
capacity, ease of fabrication, low cost, and superior reliability and 
safety. In addition, these materials are reversible to lithium and 
sodium (as well as many alkaline earth and transition metals), 
allowing for a much greater choice of anode materials in stark con- 
trast to cells based on analogous intercalation compounds. Further, 
and in particular, a great advantage of redox polymerization 
electrodes is the ability to alter the physical, chemical, and electro- 
chemical properties of these materials in a very predictable manner 
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through manipulation of various functional groups, electron- 
withdrawing heteroatoms, and the molecular architecture. 13 refs., 
5 figs., 1 tab. 


14411 ~Laser-induced temperature-jump thermocouple ef- 
fects as an indicator of carrier (electron or hole) properties of 
conducting polymers. Geng, L. (Brookhaven National Lab., Up- 
ton, NY (USA)); Rubinstein, |.; Smalley, J.F.; Feldberg, S.W. pp. 
120 of 50th Anniversary 1938/1988: Division of Analytical Chem- 
istry newsletter, Fall 1988. American Chemical Society, 
Washington, DC (US) (1988). (CONF-8809249-: ACS Division of 
Analytical Chemistry award in electrochemistry: symposium honor- 
ing Allen J. Bard, Los Angeles, CA (USA), 25-30 Sep 1988). 

A polymer film such as polyaniline or polypyrrole may be electro- 
chemically switched between a reduced (insulating) state and an 
oxidized (conducting) state. The difference between the free ener- 
gies of the charge carriers (holes or electrons) in the substrate 
metal electrode and in an oxidized or partially oxidized polymer film 
produced a potential at the interface of the electrode and film 
phases. Using a laser-induced temperature-jump (LITJ) perturba- 
tion of the interfacial region the authors describe thermocouple-like 
open-circuit voltage responses of polyaniline or polypyrrole films on 
gold as a function of the electrode potential. The change in the 
magnitude of the response (as a function of potential) qualitatively 
agrees with conductivity measurements of these films reported by 
other workers; the positive sign of the responses suggests that the 
carriers are holes. LITJ responses are measured in the microsec- 
ond time domain thereby minimizing the contribution of faradaic 
processes. Underlying theory for LITJ and for the responses will be 
presented. 


14412 = Electrocatalysis of anodic oxygen-transfer reactions. 
Johnson, D.C. (lowa State Univ., Ames (USA)); LaCourse, W.R.; 
Tang, A.P.C.; Chang, H.; Wels, B. pp. 120 of 50th Anniversary 
1938/1988: Division of Analytical Chemistry newsletter, Fall 1988. 
American Chemical Society, Washington, DC (US) (1988). (CONF- 
8809253-: Symposium on electrocatalysis, Los Angeles, CA 
(USA), 25-30 Sep 1988). 

Numerous anodic reactions involving transfer of oxygen from wa- 
ter in the solvent to oxidation products are catalyzed by the 
simultaneous evolution of O2 at the electrode surface. Homoge- 
neous reactions of these compounds with dissolved O2 are very 
slow, however, and the anodic reaction mechanisms are concluded 
to be electrocatalytic in nature, involving transfer of adsorbed inter- 
mediate products from the Obs-evolution reaction (probably 
adsorbed hydroxyl radicals). Highest current efficiency, then, is ex- 
pected in the desired O-transfer reactions at electrode surfaces 
with large O2-evolution overpotentials in which a uniformly dis- 
tributed but low density of sites exists which is character'zed by a 
small overpotential. Results are described for numerous anodic O- 
transfer reactions at thin and ultra-thin films of pure and doped 
lead dioxide. Not all thermodynamically allowed O-transfer 
reactions are observed to occur at these surfaces and an electro- 
catalytic selection rule is proposed based on observed d-orbital 
coordination chemistry in homogeneous solutions. The rule is 
tested by the design of an electrode for oxidation of cyanide and 
amines based on ultra-thin hydrated copper oxide films. 


14413 Tuned-frequency reversible impedance probe for the 
measurement of dilute organic additives in electroplating 
baths. Farmer, J.C. (Sandia National Labs., P.O. Box 969, 
Livermore, CA (USA)); Bonivert, W.D.; Hachman, J.T. VP of Pro- 
ceedings of the Electrochemical Society Fall meeting: Extended 
abstracts. Volume 87-2. The Electrochemical Society, Pennington, 
NJ (1987). DOE Contract AC04-76DP00789. (CONF-871027-: 
172. meeting of the Electrochemical Society, Honolulu, HI (USA), 
18-23 Oct 1987). 

An impedance probe is presented in this paper. It is stable and 
reversible in Cu plating baths and can be used to monitor bright- 
ener concentration. This device could be valuable to printed circuit 
board manufacturers. It can be built as a small, compact instru- 
ment and is relatively inexpensive. 


14414 Factors influencing electroanalytical measurements 
in aqueous surfactant media. Kirchhoff, J.R. (Univ. of Cincinnati, 





OH (USA)); Deutsch, E.; Heineman, W.R. Analytical Letters (USA), 
22(5): 1323-1340 (Apr 1989). DOE Contract FG02-86ER60487. 

Surfactant solutions of sodium dodecyl sulfate (SDS), 
cetyltrimethylammonium bromide (CTAB) and Triton X-100, have 
been studied for their utility as media for electroanalytical measure- 
ments. Each medium possesses a wide potential window with low 
background currents within which electrochemical measurements 
can be conducted. The potential windows at a glassy carbon elec- 
trode are +1.2 to —1.6 V for 0.1 M TEAP/SDS, 0.1 M NaCV/0.1 M 
SDS and 0.1 M NaCl/1.2% Triton X-100, and +0.6 to —1.6 V for 
0.1 M NaCV/32 mM CTAB (V vs. Ag/AgCl (8M NaCl)). The M(II/I) 
redox couples of [Re(dmpe)3)**/*+ and [Tc(dmpe)s]**/+ were used 
as electrochemical probes of each surfactant medium. Results are 
discussed in terms of the solubilization and interaction of the com- 
plexes with the micellar environment. Several factors are described 
which affect the general shape of the voltammograms as well as 
the observed values of E°’; these include (I) the structure of the 
micelle as influenced by the supporting electrolyte, (Il) the electro- 
Static affinity of the probe complex for the micellar environment and 
(Ill) the solubilization of each component of the redox couple in the 
micelle. 29 refs., 4 figs., 1 tab. 


14415 Resistivity anomalies of the diphosphate tungsten 
bronze Cs,;_,PgWeO,o (x = 0-0.46) and its partially substituted 
phases Cs,AyPgW,O4. (A = Rb, Na) and CsPgW,_,MoxO,o: 
Synthesis, physical pr measurements, and band elec- 
tronic structure calculations. Wang, E. (Rutgers, State Univ. of 
New Jersey, New Brunswick (USA)); Greenbiatt, M.; Rachidi, |.E.1.; 
Canadell, E.; Whangbo, M.H. Inorganic Chemistry (USA), 28(12): 
2451-2455 (14 Jun 1989). DOE Contract FG05-86ER45259. 

The cesium phosphate tungsten bronze CsPgWgOx4o exhibits a 
resistivity hump at ~ 160 K and a resistivity upturn at ~ 24 K. To 
undersiand the origin of these anomalies, we prepared cesium- 
deficient phases, Cs;_,PgWsO4, and alkali-metal- and 
molybdenum-substituted phases, Cs,AyPgWsgO4o (x + y > 1) and 
CsPgWes_,MoxO4, and measured their electrical resistivities and 
magnetic susceptibilities. Those results are interpreted on the basis 
of the tight-binding band electronic structures calculated for the 
W404 chain and the PgW,QO,p lattice. 11 refs., 7 figs., 4 tabs. 


14416 Electrochemical investigation of dihexadecyl phos- 
phate vesicle incorporated colloidal CdS particles. Chang, 
Ancheng (Syracuse Univ., NY (USA)); Fendler, J.H. Journal of 
Physical Chemistry (USA), 93(6): 2538-2542 (23 Mar 1989). 

Photocurrents, generated upon irradiation of dihexadecylphos- 
phate (DHP) incorporated cadmium sulfide (CdS) solutions 
containing glucose, have been determined in a three-compartment 
electrochemical cell with a 3.0-mm? platinum-disk working elec- 
trode in the absence of supporting electrolytes. Addition of 
methylviologen, MV2*, as electron acceptor significantly increased 
the photocurrent. The onset of the photocurrent, pHp = 10.1 + 0.1, 
and the location of the quasi-Fermi level for electrons, nF," = -0.85 
V vs SCE, have been determined for DHP vesicle incorporated 
CdS particles containing glucose and MV** from pH-dependent 
photocurrent measurements. Substantially greater steady-state 
photocurrents were observed in irradiating 50-A, instead of 100-A, 
diameter DHP vesicle incorporated CdS particles. The electro- 
chemical mechanism has been discussed in terms of (i) production 
of conduction-band electrons and valence-band holes, (ii) hole 
depletion by sacrificial electron transfer from glucose, (iii) MV2* re- 
duction to MV**+ by conduction-band electrons, and (iv) reoxidation 
of MV** at the anode. 


14417 Studies of the n-GaAs/K 2—.Se?- semiconduc- 
torfliquid junction. Tufts, B.J. (California Institute of Technology, 
Pasadena (USA)); Abrahams, |.L.; Casagrande, L.G.; Lewis, N.S. 
Joumal of Physical Chemistry (USA), 93(8): 3260-3269 (20 Apr 
1989). 

The current-voltage characteristics of the n-GaAs/KOH-Se2*-- 
Se*- semiconductor/liquid junction have been determined for a 
variety of conditions, including changes in the majority carrier den- 
sity, the minority carrier diffusion length, and the incident light 
intensity. These data provide an experimental test of previous digi- 
tal simulation calculations and provide necessary data for use in 
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further mechanistic studies of this system. Spectral response mea- 
surements have been performed to elucidate the anomalous 
increase in short circuit photocurrent density when the n-GaAs 
photoanodes, and we have observed solar simulated efficiencies in 
excess of 16% for Os**-treated n-GaAs photoanodes. Chemisorp- 
tion of metal ions that yielded beneficial effects of n-GaAs 
photoanode performance also yielded increased charge-transfer 
rates at p-GaAs, n*-GaAs, and Sn-doped In2O3 surfaces. 


4005 Photochemistry 
Reter also to citation(s) 13050, 14356, 14365, 14401, 14415, 14947 


14418 (DOE/ER/13504—4) Photoinduced electron transfer 
processes in homogeneous and microheterogeneous solu 
tions: Progress report, April 16, 1989-December 1, 1989. 
Whitten, D.G. Rochester Univ., NY (USA). Dept. of Chemistry. Dec 
1989. 9p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-86ER13504. Order Number DE90006048. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

During the present project period we have made major progress 
on our studies of photochemical electron transfer-induced fragmen- 
tation of organic electron donors. We have investigated a number 
of facets of this reactivity, and planned work for the future involves 
a number of extensions of these as well. As we have shown in 
studies to date, reactivities in these reactions depend strongly 
upon the structure of the donor, structure of the acceptor, solvent 
and other conditions. For convenience in outlining the current re- 
sults, this report will present our studies in terms of the electron 
donors used in the work. 6 refs. 


14419 Photophysical investigation of palladium(il) ortho- 
metalated complexes. Craig, C.A. (Univ. of California, Santa 
Barbara (USA)); Watts, R.J. Inorganic Chemistry (USA), 28(2): 
309-313 (25 Jan 1989). DOE Contract FG03-88ER13842. 
Syntheses and structural characterizations of four complexes of 
Pd(il) with ortho-metalated 2-phenylpyridinate (ppy™™*) are re- 
ported. These complexes include a parent dimer, [Pd(ppy)Cl},, and 
three derivative monomers, [Pd(ppy)(bpy)|Cl, [Pd(ppy)(en)}Ci, and 
[Pd(ppy)(CO)Cl], whereby = 2,2’-bipyridine and en = ethylenedi- 
amine. Photophysical characterizations of these species indicate 
low-energy absorption bands (~360 nm) and emission bands at 77 
K (~460 nm) that are assigned to transitions located on the ppy~ 
ligand. Some evidence for low-energy charge-transfer states is 
found in trends in luminescence lifetimes. 2 tabs., 5 figs., 21 refs. 


14420 Near-infrared-light-induced reaction of singlet SO 
with allene and dimethylacetylene in a rare gas matrix. infrared 
of two novel episultoxides. Salama, F. (Lawrence Berke- 
ley Lab., CA (USA)); Frie, H. Journal of Physical Chemistry (USA), 
93(4): 1285-1292 (23 Feb 1989). DOE Contract AC03-76SF00098. 
SO.allene and SO-dimethyiacetylene pairs were prepared in solid 
Ar at 12 K in order to explore near-infrared-light-induced chemistry 
of SO(a'A) (Too = 5860 cm—') and SO(b'E*) (Top = 10470 cm-"). 
Sulfur monoxide was generated by pyrolysis of ethylene episulfox- 
ide in the matrix gas deposition line. Fundamental ions of 
SO(X°=—) were measured at 1138.7 cm—' (Ar), 1134.8 cm—" (Kr), 
and 1129.5 em—' (Xe). Selective excitation of SO('A) and SO('E*) 
vibronic levels with CW dye laser or filtered tungsten source light 
led to chemical reaction, the first ever observed of singlet SO. 
Product analysis by FT-infrared spectroscopy revealed two novel 
three-membered ring molecules, allene episulfoxide and dimethy- 
lacetylene episulfoxide. The SO 'E*, 1 — %I-, O vibronic 
transition was recorded by laser reaction excitation 
and an absorption peak was found at 11 420 cm—" (Ar). 


14421 Reactions of ferrocenes and ferrocenium ions with 
ground and excited states of tris(2,2'-bipyridine)chromium 
lons. Lee, Shaoyung (lowa State Univ., Ames (USA)); Bakac, A.; 
Espenson, J.H. Inorganic Chemistry (USA), 28(7): 1367-1369 (5 
Apr 1989). DOE Contract W-7405-ENG-82. 

The kinetics of quenching of *Cr(bpy)3>*+ by d® metallocenes and 
by ferrocenium ions were evaluated by laser flash photolysis. The 
quenching by ferrocenium ions proceeds by energy transfer and is 
dependent on the donor-acceptor distance, as expected for an 
electron-exchange mechanism. The rate constants for quenching 
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with d® metallocenes are at or near the diffusion-controlled limit. 
The reactions partition themselves between electron transfer and 
energy transfer. The Cr(bpy)3** and the ferrocenium ions, formed 
by electron-transfer quenching, undergo rapid back electron trans- 


fer, k = (3-9) x 10° M-' s~’. 28 refs., 2 figs., 3 tabs. 


14422  Laser-induced fluorescence from the predissociating 
formyl! radical. 1. Mechanism for the predissociation of the 
AA” state. Rumbles, G. (Univ. of California, Irvine (USA)); Valen- 
tini, J.J.; Stone, B.M.; Lee, E.K.C. Journal of Physical Chemistry 
(USA), 93(4): 1303-1307 (23 Feb 1989). 

Fluorescence excitation spectra of the HCO A(0,11°,0)-X(0,0',0) 
and A(0,9°,0)-X(0,0',0) transitions and the DCO A-(0,15°,0)- 
X(0,0',0) transition are reported. Spectral simulations of each 
vibronic band show that all rotational transitions are lifetime broad- 
ened, with rotational line widths of ~0.5 and ~0.8 em-' for HCO 
and DCO, respectively. These values are constant up to N’ = 10 
and then increase with an N’2(N’ + 1)? dependence. The lifetime- 
broadening mechanism, which is nonradiative in nature, is due to 
predissociation to form H(D) + CO. The increase in line width is ac- 
companied therefore by a reduction in fluorescence intensity. The 
origin of the homogeneous electronic predissociation mechanism at 
low N’ is unknown since no explanation for such a process cur- 
rently exists. The N’2(N’ + 1)* dependence strongly implies K-type 
resonance as the dominant process for the hete neous 
electronic predissociation at high N’. The more facile rate of pre- 
dissociation of DCO over HCO preciudes quantum mechanical 
tunneling as an explanation of the observed line-width and intensity 
dependence on N’. 


14423 Photochemistry on surfaces. 2. Intermolecular elec- 
tron transfer on colloidal alumina-coated silica particles. 
Kamat, P.V. (Univ. of Notre Dame, IN (USA)); Ford, W.E. Journal 
of Physical Chemistry (USA), 93(4): 1405-1409 (23 Feb 1989). 

Reductive quenching of two photoexcited rutheniumi|!) 
complexes by an anionic electron donor, 2,2’-azinobis(3-ethyl- 
benzothiazoline-6-sulfonate) (ABTS*-), in aqueous solution was 
examined by laser flash photolysis before and after adding posi- 
tively charged colloidal (250-A diameter) alumina-coated silica 
particles. The kinetics and quantum yields of electron transfer with 
an anionic sensitizer, Rul,*- (L = bathophenanthroline disul- 
fonate), and a cationic one, Ru(bpy)s°* (bpy = 2,2’-bipyridine), 
were compared. Coadsorption of ABTS*- and RuL;*~ by the par- 
ticles greatly enhanced the rate of quenching such that only the 
reaction occurring on the surfaces of the particles was observed. 
Electron transfer from ABTS*- to Rul,*~* occurred by a static 
(nondiffusional) process, and the quenching efficiency was maximal 
when there was close to monolayer coverage of the reactants on 
the particles. Ru(bpy)32* was not adsorbed by the particles and 
served as a luminescent probe for the determination of the binding 
capacity of the particles for ABTS?~. 


14424 Electron spin resonance and electron spin echo 
modulation studies of N,N,N’,N’-tetramethylbenzidine pho- 
toionization adsorbed at the interface of polymeric latices. 
Baglioni, P. (Univ. of Houston, TX (USA)); Rivara-Minten, E.; Ke- 
van, L. Journal of Physical Chemistry (USA), 93(4): 1570-1572 
(23 Feb 1989). 

Electron spin resonance (ESR) and electron spin echo modula- 
tion (ESEM) of photoionized N,N,N’,N’-tetramethylbenzidine (TMB) 
cation adsorbed at the interface of butadiene-acrylonitrile- 
methacrylic acid and butadiene-styrene-acrylic acid polymeric 
latices have been studied as a function of sodium dodecyl sulfate 
(SDS) concentration adsorbed at the latex interface. The photoion- 
ization yield of TMB in frozen latices mainly depends on the 
strength of TMB*-water interactions, which are enhanced by added 
SDS as measured by ESEM. An increase in the negative surface 
potential of the latex particles, due to the adsorption of SDS at the 
latex surface, does not affect the photoionization yield, showing 
that the particle surface potential has, for negatively charged sys- 
tems, a secondary role in promoting the photoionization yield. 
Differences in the TMB* yield are found for the two polymeric lat- 
ices and are attributed to the different latex compositions and/or 
different interfacial structures. 
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14425 ‘Transient and persistent hole burning of the reaction 
center of photosystem Ii. Jankowiak, R. (lowa State Univ., Ames 
(USA)); Tang, D.; Small, G.J.; Seibert, M. Joumal of Physical 
Chemistry (USA), 93(4): 1649-1654 (23 Feb 1989). DOE Contract 
W-7405-ENG-82. 

Transient hole burned spectra for the primary donor state, 
P680*, of the photosystem Ii (PSII) reaction center (RC) are re- 
ported. The RC complex was prepared by a modification of the 
Nanba and Satoh procedure. The P680* hole profile at 4.2 K con- 
sists of a weak but relatively sharp zero-phonon hole (width 5-6 
cm—') superimposed on a broad hole (width ~ 130 cm"). This 
structure is successfully analyzed with the theory of Hayes and co- 
workers for hole burning in the presence of arbitrarily linear 
electron-phonon coupling. The zero-phonon hole width yields a de- 
cay time for P680* of 1.9 + 0.2 ps at 4.2 K. Persistent spectral 
hole burning is also reported for the accessory pigments of PSII 
RC that absorb in the near vicinity of P680. In contrast with the 
hole spectra of P680*, which are characterized by strong linear 
electron-photon coupling, the persistent hole spectra are character- 
ized by weak coupling (strong zero-phonon hole and weak phonon 
sideband hole). 


14426 Matrix-induced intersystem crossing in the photo- 
chemistry of the 1,2-dichloroethenes. Laursen, S.L. (Lawrence 
Berkeley Lab., CA (USA)); Pimentel, G.C. Jourmal of Physical 
Chemistry (USA), 93(6): 2328-2333 (23 Mar 1989). DOE Contract 
AC03-76SF00098. 

The photoproducts of the 1,2-dichloroethenes (DCE) in xenon 
matrix at 12 K differ from those observed in krypton matrix. In 
xenon, photolysis at 237 nm of both cis- and trans-dichloroethene 
results in elimination of both Cl, and HCi as well as isomerization, 
whereas only HCl elimination and isomerization are observed in 
krypton. Longer wavelength irradiation has no effect on either DCE 
in Kr but produces small, distinct amounts of products in Xe. The 
results indicate that in xenon, chemistry is occurring through a 
triplet state as well as from the directly excited singlet state. 
Enhanced spin-orbit coupling in the heavy-atom environment facili- 
tates intersystem crossing from the initial singlet to a triplet 
surface. as well as, no doubt, enhanced absomption directly into the 
triplet state. These effects provide access to the normally spin- 
forbidden chlorine elimination channel. The appearance of products 
in Xe at the lower photon energy is ascribed to direct T; — Spo ab- 
sorption, assisted by the external heavy atom. 


14427 Time-resolved electron spin resonance study of pho- 
tooxidation of zinc tetraphenylporphyrin by none. van 
Willigen, H. (Univ. of Massachusetts, Boston (USA)); Vuolle, M.; 
Dinse, K.P. Journal of Physical Chemistry (USA), 93(6): 2441- 
2444 (23 Mar 1989). DOE Contract FG02-84ER13242. 

The pulsed-dye laser-induced photooxidation of ZnTPP by ben- 
zoquinone has been studied with time-resolved direct-detected 
electron spin resonance (ESR). Spectra of free radicals can be ob- 
tained with 1 ys after the laser pulse. For the first time the ESR 
spectra of both the anion and cation radicals generated in the 
electron-transfer reaction have been observed. The time-resolved 
spectra show triplet and radical pair spin polarization (CIDEP) ef- 
fects that can be linked to the mechanism of the photoinduced 
charge separation reaction. The CIDEP effects give semiquantita- 
tive data on rate constants. 


14428 Reductive quenching of the luminescent excited state 
of tris(2,2'-bipyrazine)ruthenium(2+) lon in aqueous solution. 
Neshvad, G. (Boston Univ., MA (USA)); Hoffman, M.Z. Journal of 
Physica Chemistry (USA), 93(6): 2445-2452 (23 Mar 1989). 

The photodynamics of aqueous solutions containing Ru(bpz)3** 
(bpz = 2,2’-bipyrazine) and reductive quenchers (D = EDTA (ethyi- 
enediaminetetraacetic acid), C20,2-, TEOA (triethanolamine), 
ascorbate ion, and thiols (RS~), e9., cysteins and glutathione) in 
the presence and absence of MV**+ (methylviologen) have been 
evaluated by the use of time-resolved spectrofluorimetry and 
pulsed laser flash photolysis as a function of pH, [D], and [MV2*); 
as well, we have determined (MV °*) from the continuous photoly- 
ses of these systems. Values of k, are dependent on pH due to 
the acid-base properties of the quenchers and range from = 3 x 
10° M-' s-' for ascorbate ion and deprotonated thiols to ~1 x 





10’? M~-' s~' for C20,2-. The values of ®(MV°*) from the contin- 
uous photolysis correlate very well with the rate constants and 
efficiencies of the various steps in the mechanism according to the 
following expression: ®(MV°*) = n-nqnce (Tired + Tired’), Where 7 is 
the efficiency of population of *Ru(bpz)3**, nq is the efficiency of 
quenching of *Ru(bpz)32*, and reg aNd neq’ are the efficiencies of 
the reactions of Ru(bpz)3+ and D,.4 with MV2+, respectively. Val- 
ues of ®(MV°*) as high as 1.2 have been obtained at pH 4.5 in 
solutions containing 0.10 M MV** and 0.26 M C20,?-. 


14429 Asymmetric photogeneration of the magnesium oc 
taethylporphyrin cation in vesicular Smalley, J.F. 
(Brookhaven National Lab., Upton, NY (USA)); Feldberg, S.W.; 
Wool, S.H. Journal of Physical Chemistry (USA), 93(6): 2570- 
2575 (23 Mar 1989). DOE Contract ACO02-76CH00016. 

Three examples of inside/outside asymmetric behavior result 
from the flash photolysis of aqueous suspensions of small (~ 250 
A in diameter) egg yolk phosphatidyicholine (PC) vesicles contain- 
ing magnesium octaethylporphyrin in the presence of water-soluble 
electron acceptors (either methylviologen or ferricyanide): (1) Many 
more porphyrin cations are produced by reaction with the electron 
acceptor on the inside of the vesicle than by reaction with the elec- 
tron acceptor on the outside. (2) The lifetime of the porphyrin triplet 
is much shorter when the electron acceptor is on the inside of the 
vesicle than when it is present only on the outside of the vesicle. 
(3) The lifetime of a porphyrin cation produced by reaction with an 
electron acceptor on the inside of a vesicle is much shorter than 
that of a porphyrin cation produced by reaction with this same 
electron acceptor on the outside. All of these observations are 
shown to be consistent with a model which presumes that there 
are two populations of the porphyrin within the vesicle bilayer on or 
near each surface and that the concentration of porphyrin associ- 
ated with the inside vesicle surface is much higher than that 
associated with the outside vesicle surface. This mode! agrees with 
the one proposed by Tollin and co-workers for the distribution of 
chlorophyll a molecules in small PC vesicles. 


14430 Photoconductivity of anthracene in liquid hydrocar- 
bons. Tweeten, D.W. (Univ. of Minnesota, Minneapolis (USA)); 
Lipsky, S. Journal of Physical Chemistry (USA), 93(6): 2683-2688 
(23 Mar 1989). 

The photocurrent from anthracene in 2,2,4-trimethylpentane, 2,2- 
dimethylbutane, cyclohexane, cyclopentane, and tetramethylsilane 
has been studied as a function of excitation energy from the ion- 
ization threshold to the onset of strong solvent absorption. In the 
case of 2,2,4-trimethylpentane (isooctane), the dependence of the 
photocurrent on the magnitude of an externally applied electric field 
was additionally studied in order to separately evaluate the effect 
of excitation energy on the electron ejection probability and on the 
geminate ion pair escape probability. The effect of excitation en- 
ergy on the quenching by n-perfluorohexane of the anthracene 
photocurrent in isooctane in also reported. 


14431 Dynamic Burstein-Moss shift in semiconductor cok 
loids. Kamat, P.V. (Notre Dame Radiation Lab., IN (USA)); 
Dimitrijevic, N.M.; Nozik, A.J. Journal of Physical Chemistry (USA), 
93(8): 2873-2875 (20 Apr 1989). 

Photoinduced blue shifts in CdS colloids have been time re- 
solved by picosecond pump-probe measurements. The blue shift 
appears within the time domain of the pump pulse (18 ps) and is 
found to increase with increased pump light intensity. Calculations 
of the predicted blue shift from a dynamic Burstein-Moss shift 
agree with the experimental results at the lower laser intensities, 
but the predicted shifts are greater than observed values at the 
higher light intensities. 


14432 Secondary reactions of methyl radicals with lan- 
thanide oxides: Their role in the selective oxidation of 
methane. Tong, Youdong (Texas A and M Univ., College Station 
(USA)); Rosynek, M.P.; Lunsford, J.H. Journal of Physical Chem- 
istry (USA), 93(8): 2896-2898 (20 Apr 1989). 

Reactions between methyl radicals and certain members of the 
lanthanide oxide series have been studied by using a matrix isola- 
tion electron spin resonance technique. Methyl radicals react 
extensively with the lanthanide-metal oxides CeO,, PrgQ,,, and 


Tb,407, all of which have multiple cationic oxidation states. By con- 
trast, the oxides LazO3, Nd2O3, Sm2O3, Eu203, and Yb2O3 react 
with CH3° radicals to only a small extent. Consistent with this 
observation, the former group of oxides is ineffective in the genera- 
tion of CH3° radicals which emanate into the gas phase. The 
reaction of CeO. with CH,° radicals is strongly inhibited by the 
addition of Na2CO3, and consequently radical production is en- 
hanced. This effect is manifested in the catalytic properties of 
CeOz2, which is a complete oxidation catalyst in its pure form but 
becomes a good catalyst for the oxidative coupling of methane fol- 
lowing the addition of NazCO3. 


14433 The external heavy atom effect: Photophysics of 
(dimethylamino)benzonitrile in cryogenic rare gas matrices. 
Morgan, M.A. (Lawrence Berkeley Lab., CA (USA)); Pimentel, G.C. 
Journal of Physical Chemistry (USA), 93(8): 3056-3062 (20 Apr 
1989). DOE Contract AC03-76SF00098. 

The authors have investigated the effects of rare gas external 
heavy atoms on rate constants of spin-forbidden processes of 
(dimethylamino)benzonitrile isolated in cryogenic matrices by 
means of steady-state and time-resolved emission spectroscopy. 
We interpret the dramatic increase in the phosphorescence yield 
and the decreases in the fluorescence yield and lifetime and the 
phosphorescence lifetime in the heavy atom matrices of krypton 
and xenon in terms of a model in which the rate constant for phos- 
phorescence increases 300-fold in xenon compared to argon, while 
the rate constants for intersystem crossing to the triplet state and 
nonradiative relaxation from the triplet state increase by factors of 
less than 5. Measurements in argon matrices doped with heavy 
atoms indicate that even one heavy atom neighbor has a signifi- 
cant effect on both single and triplet lifetime. We include higher 
resolution (up to 0.1 mm) emission spectra of (dimethy- 
lamino)benzonitrile detailing vibrational structure which has not 
previously been observed in the condensed phase. Comparison of 
the vibrational spacings with a matrix FTIR spectrum indicates that 
there is distortion of the aromatic ring in the S, state, while the 
shifts in the 0-0 transitions in acetonitrile matrix indicate that the S, 
state is somewhat more polar than either the Sp or T; states. 


14434 Correlation between photoexcited triplet state yield 
and photoionization yield of chiorophyil a in frozen phos- 
phatidyicholine vesicles studied by electron spin resonance 

escopy. Hiromitsu, |. (Univ. of Houston, TX (USA)); Kevan, 
L. Journal of Physical Chemistry (USA), 93(8): 3218-3223 (20 Apr 
1989). 

The photoexcited triplet state and the photoionization of chioro- 
phyll a (Chi a) in frozen egg phosphatidyicholine (EPC) vesicles 
are observed by electron spin resonance (ESR) spectroscopy at 77 
K. The triplet state is detected with a light intensity modulation 
technique. By adding Nal to the vesicle solution, a significant in- 
crease in the intersystem crossing rate between the singlet and the 
triplet states of Chi a is observed. The triplet state yield and the 
photoionization yield of Chi a both increase with Nal addition. This 
gives evidence that the photoionization of Chi a involves the Chi a 
triplet state as a precursor and suggests a way to control the pho- 
toionization yield in vesicles and micelles. Measurements of the 
kinetic parameters of the Chi a triplet state in the presence of elec- 
tron scavengers and for different illumination wavelengths to not 
eliminate the possibility of another photoionization pathway via an 
excited singlet state. 


14435 Effects of the addition of alcohols, cryoprotective 
agents, and salts on the photoionization yield of chlorophyll a 
in frozen vesicle solutions with and without electron accep- 
tors. Hiff, T. (Univ. of Houston, TX (USA)); Kevan, L. Journal of 
Physical Chemistry (USA), 93(8): 3227-3232 (20 Apr 1989). 

The photoionization yield of chlorophyll a (Chia) in rapidly frozen 
vesicles with and without potassium ferricyanide (FC) or 
tetrachloro-p-benzoquinone (TCBQ) has been studied versus sev- 
eral structural variations of phospholipid vesicles, including the 
addition of medium chain length alcohols, the effect of added salts 
(metal chlorides), the presence of a double bond in the alkyl tail of 
the surfactant, and the addition of dimethyl sulfoxide or glycerol 
which tend to enhance vesicular structure retention upon freezing. 
Variations in the photoionization yield versus these structural pa- 
rameters are discussed in terms of distance variations between 
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Chia and electron acceptors, loss of integrity of the vesicle struc- 
ture, and differences in the degree of hydration of the headgroups 
of the surfactant molecules. Electron spin echo (ESE) deuterium 
modulation associated with a 5-doxylstearic acid spin probe inter- 
acting with deuterated water probes the degree of water interaction 
at the vesicle interface. The ESE data support a correlation be- 
tween the degree of interface hydration and the photoionization 
yield for vesicles containing Chia and FC as an electron acceptor. 
Parallel ESE studies of 5-doxylstearic acid spin probes in anionic 
and cationic surfactant vesicles reveal changes in the interface hy- 
dration if the surfactant counterion is changed; this can be roughly 
correlated to the Chia photoionization yields. 


14436 Photodissociation dynamics of acetone at 193 nm: 
Photofragment internal and translational energy distributions. 
Trentelman, K.A. (Department of Chemistry, Baker Laboratory, 
Cornell University, Ithaca, New York 14853-1301 (US)); Kable, 
S.H.; Moss, D.B.; Houston, P.L. Journal of Chemical Physics 
(USA), 91(12): 7498-7513 (15 Dec 1989). 

The photofragment internal and translational energy distributions 
resulting from the 193 nm photolysis of acetone have been mea- 
sured. Vacuum-ultraviolet laser-induced fluorescence was used to 
probe the CO fragment, and multiphoton ionization time-of-flight 
mass spectrometry was used to probe the CH;. A Boltzmann distri- 
bution was observed to fit each degree of freedom with the 
following characteristic temperatures: CO: T,, =2700 K, Trot =3000 
K, Twans =3000 K; CHs: Typ =800 K, Trot =500 K, Trans =3500 K. 
No evidence was found for two distinct CH; populations, as might 
be characteristic of a stepwise reaction. Energy partitioning be- 
tween the fragments was fit well by a simple impulsive model in 
which the available energy is divided equally between the two dis- 
sociating C-—C bonds, the two bonds cleaving in rapid succession 
on a time scale short enough to allow little redistribution of energy 
into the methyl degrees of freedom. 


4006 Radiation Chemistry 


Refer also to citation(s) 14394, 14940, 15191 


14437 Pulse radiolysis studies on pertechnetate and per- 
rhenate in aqueous media. Decay of the technetium(VI) 
transient. Libson, K. (Univ. of Cincinnati, OH (USA)); Sullivan, J.C.; 
Mulac, W.A.; Gordon, S.; Deutsh, E. Inorganic Chemistry (USA), 
28(2): 375-377 (25 Jan 1989). DOE Contract W-31-109-ENG-38. 

The results of studies to monitor the rate of reaction of perrhen- 
ates and pertechnetates with various radical species, to 
spectrophotometrically characterize the Te(Vl) and Re(IV) tran- 
sients produced by reaction with the hydrated electron, and to 
obtain information about the rate and mechanism of decay of these 
transients are reported. The Re(VI) transient was found to be more 
reactive than the Tce(VI) transient. The perrhenate was also found 
to react with OH, while no such reaction is noted for the pertechne- 
tate. 28 refs. 


14438 Reactivities of chlorine atoms and peroxyl radicals 
formed in the radiolysis of dichloromethane. Alfassi, Z.B. (Na- 
tional Bureau of Standards, Gaithersburg, MD (USA)); Mosseri, S.; 
Neta, P. Journal of Physical Chemistry (USA), 93(4): 1380-1385 
(23 Feb 1989). 

Radiolysis of dichloromethane (DCM) leads to formation of pri- 
mary oxidizing radicals and carbon-centered radicals. The latter 
react with oxygen to yield peroxyl radicals. The yields and 
chemical behavior of these intermediates were studied by pulse ra- 
diolysis of DCM solutions containing various solutes: phenols, 
anilines, dimethoxybenzene, hexamethylbenzene, cyclohexene, 
dimethyl sulfoxide, and zinc tetratolylporphyrin. At low concentra- 
tions, some of these solutes were found to be oxidized by two 
peroxyl radicals, CH2ClO2* and CHCi,0>2°, with different rate con- 
stants. At higher concentrations, the solutes react also with the 
primary radicals: Cl atoms and the radical cations CHoClo**, with 
diffusion-controlled rate constants. The rates of these reactions 
were determined by competition kinetics because of the very short 
lifetimes of the species. Ci atoms were found to have a half-life of 
about 5 ns in DCM, reacting predominantly with the solvent by hy- 
drogen abstraction. The radical cations decay within a fraction of a 
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nanosecond. The total yield of these primary radicals was deter- 
mined to be G = 3.6 and appears to be divided about equaily 
between Ci and the radical cations. The total yield of oxidation, by 
the primary and the peroxyl radicals, was found to be G = 7.5. Cl 
atoms were found to be very reactive in electron transfer as well 
as addition and hydrogen abstraction reactions. 


14439 HID isotope effects in water radiolysis. 1. Chemically 
induced dynamic electron polarization of spurs. Bartels, D.M. 
(Argonne National Lab., IL (USA)); Craw, M.T.; Han, P.; Trifunac, 
A.D. Journal of Physical Chemistry (USA), 93(6): 2412-2421 (23 
Mar 1989). DOE Contract W-31-109-ENG-38. 

The authors report pulsed electron paramagnetic resonance 
(EPR) measurements of atomic hydrogen and deuterium magneti- 
zation at 30-50 ns after radiolysis of aqueous solutions with short 
pulses of 3-MeV electrons. The H and D EPR spectra are strongly 
polarized by radical pair mechanism chemically induced dynamic 
electron polarization (RPM CIDEP) generated by spin-dependent 
recombination reactions in radiolysis spurs. The amplitude of the 
initial H and D magnetization has been measured as a function of 
pH (pD) and N2O saturation in both H2O and D2O. The major po- 
larization mechanisms are identified as (a) H + H (or D + D) 
CIDEP, (b) H (or D) + @ag~ -CIDEP, (c) fast OH thermal relaxation 
followed by Heisenberg spin exchange with H (or D), and OH, 
€aq~ spin exchange followed by reaction of @ag~ with H3O* (or 
D30*) to give H (or D). A crude model of the polarization dynamics 
based on a diffusion kinetics description of the spur chemistry is 
proposed and evaluated. It is concluded that the observations can 
be accounted for with the standard theories of RPM CIDEP and 
Heisenberg spin exchange. 


4007 Radiochemistry and Nuclear Chemistry 
Refer also to citation(s) 14255, 15512 


14440 (GSI-89-72(prepr.)) Radiochemical studies of the 
transactinide elements. Schaedel, M. Geselischaft fuer Schwerio- 
nenforschung m.b.H., Darmstadt (Germany, F.R.). Oct 1989. 16p. 
(CONF-8910237—: International school seminar on heavy ion 
physics, Dubna (USSR), 3-12 Oct 1989). Order Number 
DE90740280. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

New developments over the last several years have opened the 
possibilities to extend the chemical studies of the heaviest elements 
in the transition region from lawrencium as the heaviest actinide el- 
ement to the transactinide elements 104 and 105. No dramatic 
change in properties has been observed and therefore these ele- 
ments can be placed in the Periodic Table in their respective 
groups. So far, there has also been no experimental evidence for 
‘unusual’ electronic groundstate configurations like 7s*7p' for Lr or 
6d'7s?7p' for 104 which have been obtained in relativistic MCDF 
calculations. However, there has also been no experimental evi- 
dence against these predictions. No unexpected charge states of 
the ions in —— solution have been observed, and all attempts 
to reduce Lr’* to a lower oxidation state have failed. Gas phase 
and solution chemistry experiments for the investigation of these 
elements are described as well as their atomic properties are de- 
scribed, and some surprising deviations from predicted periodicities 
within the groups of the Periodic Table are discussed. (orig./RB). 


14441 (IKMz—89-1) Mainz University, Institute of Nuclear 
Chemistry. Annual report 1988. Weber, M. (comp.). Mainz Univ. 
(Germany, F.R.). Inst. fuer Kernchemie. 15 Jun 1989. 67p. (in Ger- 
man). Available from Mainz Univ. (Germany, F.R.). Inst. fuer 
Kernchemie. Available from Mainz Univ. (Germany, F.R.). inst. fuer 
Kernchemie. 

The contents of this annual report are short descriptions of re- 
search work done by collaborators of the institute and its guest 
scientists as to the traditional topics: A. Chemistry of the heaviest 
elements and rapid separation methods; B: Exotic nuclei and nu- 
clear structure; C. Nuclear fission; D. Heavy ion reactions and 
other nuclear reactions; E. Radioecology. The latter topic takes a 
broader part compared to the preceding years. Also increasingly 
represented are preparations of experiments at the new heavy ion 





synchrotron of the Geselischaft fuer Schwerionenforschung Darm- 
stadt. (RB). 


14442 (PB-90-113341/XAB) Thorium-230 dating of thermal 
waters in the vicinity of the Nevada Test Site. Holloway, R.W.; 
Carilli, J.T.; Faller, S.H.; Liu, C.K.; Kuroda, P.K. Environmental Pro- 
tection Agency, Las Vegas, NV (USA). Environmental Monitoring 
Systems Lab. 1989. 11p. (EPA-600/J-89/120). Available from 
NTIS, PC AO3/MF A01. 

Pub. in Jnl. of Radioanalytical and Nuclear Chemistry, Vol. 131, 
No. 2, 359-367(1989). 

Radiochemical measurements of the concentrations of thorium 
and uranium isotopes were carried out for a total of 10 samples of 
hot springs, mineral springs, and lakes collected in the vicinity of 
the Nevada Test Site. The uranium-to-thorium ratios in the water 
samples were found to be generally much greater than those in 
soils and in rain water. The apparent (230)Th ages calculated from 
the (230)Th/(232)Th and (234)U/(238)U ratios for most of these 
water samples were less than 100 years. 


14443 (PtUB-24, pp. 75-90) Zirconium(IV)/neptunium(IV) 
pyroarsenates as basic materials for the preparation of neptu- 
nium target materials. Hellmann, H. (Muenchen Univ. (Germany, 
F.R.). Radiochemische Abt.); Clement, S.; Hoffmann, G.; Lux, F. 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekttraeger Universitaetsforschung zum Nuklearen Brennstof- 
fkreislauf/Stillegung von Nuklearaniagen (PtUB/SN). Apr 1989. (in 
German). Contract BMFT 02 U 5574. (CONF-8901173-—: Status re- 
port 1988 of Projekttraeger Universitaetsforschung zum Nuklearen 
Brennstoffkreisiauf/Stillegung von Nuklearaniagen (PtUB/SN) of 
Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (Germany, 
F.R.), 26-27 Jan 1989). In Lectures of the 1988 status report of the 
sponsor of the project ‘University Research into the Nuclear Fuel 
Cycle’. Available from Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karisruhe 
GmbH (Germany, F.R.). 

In the form of the Np/Zr mixed pyroarsenates as a primary step 
to the mixed oxide system, a homogeneous series of mixed crys- 
tals of 0 to 100 mol% of neptunium coukd be isolated and 
analyzed. After fully annealing this series of mixed crystals, a two- 
phase mixture can be determined from 20 mol% of NpO2 onwards: 
A stabilized mixed-oxide phase is obtained in addition to uninflu- 
enced cubic NpO>. In the sintering tests, a mixed oxide is present 
up to a fraction of about 45 mol% of NpO. which is monoclinic up 
to 25 mol% of NpO» and, in addition to that, it can be cubicly in- 
dexed up to 45 mol%. Higher concentrations of NpO>2 result in a 
two-phase mixture which has already been mentioned in the case 
of the fully annealed mixed pyroarsenates. (orig/RB). 


14444 (PtUB-24, pp. 305-314) Studies on the solubility of 
plutonium(IV) nitrate in nitric acid and characterisation of the 
solid phases observed. Boehm, M. (Muenchen Univ. (Germany, 
F.R.). Radiochemische Abt.); Hoffmann, G.; Lux, F. 
Kernforschungszentrum (Karlsruhe G.m.b.H. (Germany, F.R.). 
Projekttraeger Universitaetsforschung zum Nuklearen Brennstof- 
fkreislauf/Stillegung von Nuklearaniagen (PtUB/SN). Apr 1989. (in 
German). Contract BMFT 02 U 5635 A. (CONF-8901173-: Status 
report 1988 of Projekttraeger Universitaetsforschung zum Nuk- 
learen Brennstoffkreislauf/Stillegung von Nuklearanlagen (PtUB/SN) 
of Kernforschungszentrum Karlsruhe GmbH, Karlsruhe (Germany, 
F.R.), 26-27 Jan 1989). In Lectures of the 1988 status report of the 
sponsor of the project ‘University Research into the Nuclear Fuel 
Cycle’. Available from Kernforschungszentrum Karlsruhe GmbH 
(Germany, F.R.). Available from Kernforschungszentrum Karlsruhe 
GmbH (Germany, F.R.). 

A new suitable process was developed establishing an equilib- 
rium state between precipitate and mother liquor in complete 
absence of plutonium(ill), plutonium(VI) and polymer plutonium(IV). 
The process includes pressure/extraction dissolving of PuOz in 14 
M HNO and depletion of americium by prepicitating plutonium per- 
oxide which is converted to Pu nitrate by dissolving it in 14 M 
HNO 3 and then extracted by isothermal crystallization. The satu- 
rated mother liquors were analyzed for their concentration of Pu, 
the ratio of the oxidation numbers and the concentration of free 
HNO3 and finally their densities were measured for the calculation 
of the respective solubilites. The precipitate which is in equilibrium 
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with the mother liquors turns out to be a binuclear plutonium(IV) 
nitrate-hydrate with OH-units as bridges between the Pu-atoms. 
(orig./RB). 


14445 Nuclear chemistry at Rochester. Blann, M. (Lawrence 
Livermore National Lab., Livermore, CA (US)). vp. of Nuclear fis- 
sion and heavy-ion-induced reactions. Schroder, W.U. Harwood 
Academic Pub., New York, NY (1986). DOE Contract W-7405- 
ENG-48. (CONF-8604165-: International symposium on nuclear 
fission and heavy-ion-induced reactions, Rochester, NY (USA), 20- 
22 Apr 1986). 

The author discusses the tradition of nuclear chemistry at the 
University of Rochester. The paper focuses on the achievements of 
John Huizenga during his tenure there. 


14446 Nuclear chemistry at Argonne during the fifties and 
sixties. Steinberg, E.P. (Chemistry Div., Argonne National Lab., 
Argonne, IL (US)). vp. of Nuclear fission and heavy-ion-induced re- 
actions. Schroder, W.U. Harwood Academic Pub., New York, NY 
(1986). (CONF-8604165-—: International symposium on nuclear fis- 
sion and heavy-ion-induced reactions, Rochester, NY (USA), 20-22 
Apr 1986). 

The activities in the nuclear chemistry program at Argonne Na- 
tional Laboratory from about 1950 to 1970 are reviewed. This 
spans the period during which John Huizenga was at Argonne. Ex- 
amples of his research and that of his colleagues are given to 
provide an overview of the science of the time. 


14447 Kinetics of dissociation of trivalent actinide chelates 
of TMDTA. Muscatello, A.C. (Florida State Univ., Tallahassee 
(USA)); Choppin, G.R.; D’Olieslager, W. Inorganic Chemistry 
(USA), 28(6): 993-997 (22 Mar 1989). 

Measurements by a radiotracer technique show that the dissoci- 
ation of TMDTA (trimethylenediamine-N,N-tetraacetic acid) chelates 
with Am, Cm, Bk, Cf, and Eu proceeds through an acid-catalyzed 
pathway. The rates of dissociation of An(TMDTA)~ are 2 orders of 
magnitude faster than those of the corresponding EDTA chelates, 
presumably due to the greater lability of the nitrogen atom in the 
six-membered nitrogen-metal-nitrogen ring of TMDTA chelates. The 
rate of dissociation also decreased with decreasing metal ion ra- 
dius. A proton-catalyzed mechanism similar to that for dissociation 
of EDTA complexes of lanthanide and actinide cations is consistent 
with the rate data. 19 refs., 6 figs., 2 tabs. 


14448 Uranium alkoxide chemistry. 3. tert-Butyl isocyanide 
adducts of tris(2,6-di-tert-butylphenoxy)uraniumiIll). Van Der 
Sluys, W.G. (Los Alamos National Lab., NM (USA)); Sattelberger, 
A.P. Inorganic Chemistry (USA), 28(12): 2496-2498 (14 Jun 1989). 

The solution reactions of a uranium(Ill) phenoxide complex, U(O- 
2,6, t-BuoCgHz)3, with tert-butyl isocyanide (t-BuCN), a sterically 
unencumbered ligand, are described. The tert-butyl isocyanide has 
been reported to form both 1:1 and 1:2 adducts in solution with the 
cerium(Ill) complex, Ce(O-2, 6,-t-BuzCgH3)3. Results of 'H NMR 
spectral studies indicated that the U complex is capable of binding 
one or two t-BuCN ligands in solution. At room temperature, the 
isonitile exchange between the base-free complex and the 1:1 
adduct was noted to occur at a rate close to the NMR time scale, 
and the 1:1 adduct was found to rapidly exchange with the free t- 
BuCN in solution. 11 refs., 4 figs. 


14449 Bonding in tris(75-cyclopentadienyl) actinide com- 
plexes. 2. On the ground electronic configurations of base-free 
Cp3An complexes (An = Th, Pa, U, Np, Pu). Bursten, B.E. (Ohio 
State Univ., Columbus (USA)); Rhodes, L.F.; Strittmatter, R.J. 
Journal of the American Chemical Society (USA), 111(8): 2756- 
2758 (12 Apr 1989). DOE Contract FG02-86ER13529. 
Quasi-relativistic Xa-SW calculations have been carried our on 
the base-free tris(n>-cyclopentadienyl) actinide complexes Cp3Th 
(1) and Cp3U (2). Unlike the actinide complexes Cp3AnL (L = neu- 
tral two-electron donor), for which all of the An 6d orbitals are used 
as electron acceptors, 1 and 2 both contain a low-lying 6d,2 orbital 
that competes with the 5f orbitals for the metal-based electrons. It 
is predicted that 1 will have a 6d’ electron configuration, which 
agrees with recent EPR experiments by Edelstein, Lappert, et al. It 
is also predicted that, unlike Cp,UL complexes, which have a 5f 


ERA Vol. 15, No. 6 347 





40 CHEMISTRY 
4007 Radiochemistry and Nuclear Chemistry 


electron configuration, 2 might have a 6d'5f* ground configuration. 
Results are also presented for Cp3Pa, CpsNp, and Cp®Pu. 


14450 Bonding in tris(n5-cyclopentadienyl) actinide com- 
plexes. 3. Interaction of 7z-neutral, 7-acidic, and z-basic 
ligands with (7°-CsHs),U'. Bursten, B.E. (Ohio State Univ., 
Columbus (USA)); Rhodes, L.F.; Strittmater. Journal of the Ameri- 
can Chemical Society (USA), 111(8): 2758-2766 (12 Apr 1989). 
DOE Contract FG02-86ER13529. 

A qualitative treatment of the bonding in Cp3M (Cp = 75-CsHs) 
compounds under C3, symmetry reveals that the Cp,°- ligand 
field contains a high-lying a2 orbital which is restricted by symmetry 
to interact only with metals that contain f orbitals. Quantitative in- 
vestigation of the electronic structure of 5f Cp3U via Xa-SW 
molecular orbital calculations with quasi-relativistic corrections re- 
veals that the Cp ligands donate electron density primarily into the 
U 6d orbitals while the three principally metal-based valence elec- 
trons are housed in the 5f orbitals. Electronic structure calculations 
of ClgU show that although Ci can be considered isolobal with Cp, 
it is a poorer donor ligand. Calculations of Cp3U bonded to a fourth 
ligand L (L = H, CO, NO, OH) indicate that the o-bonding frame- 
work is essentially the same for x-neutral (H), z-acidic (CO, NO), 
or x-basic (OH) ligands: Electron density is donated from the o or- 
bital of the fourth ligand into a uranium orbital that is primarily 6d_2 
in character with minor contributions from the 5f,; orbital, the 7pz 
orbital, and the 7s orbital. In the 2-bonding framework, the U 5f or- 
bitals are responsible for back-donation into the z* orbitals of CO 
an NO, while acceptance of electron density from the = orbitals of 
OH involves the U 6d orbitals and, to a lesser extent, the U 5f or- 
bitals. The bonding scheme of CpzUNO suggests that this molecule 
may prove to be a rather unusual example of a linear NO~ ligand. 


4008 Combustion, Pyrolysis, and High- 
Temperature Chemistry 


Refer also to citation(s) 12183, 12560, 13307, 14014, 14368, 14369 


14451 (AD-A-212925/2/XAB) Investigation of fuel-additive 
ettects on sooting flames. Final report, 1 June 1986-31 May 
1989. Bonczyk, P.A. United Technologies of New Mexico, Inc., 
Albuquerque, NM (USA). 28 Jul 1989. 140p. (UTRC/R—89-957464- 
F). Available from NTIS, PC A07/MF A01. 

Original contains color plates: All DTIC and NTIS reproductions 
will be in black and white. 

Research was conducted to clarify the mechanisms responsible 
for the suppression of soot in flames by selected fuel additives. 
Measurements were limited to well-defined prevaporized liquid- and 
gaseous-fueled hydrocarbor/air flames. Emphasis was given to fer- 
rocene in a diffusion flame fueled by prevaporized iso-octane, as 
well as to alkali and alkaline-earth additives in premixed ethylene/ 
air flames. Nonperturbing laser optical diagnostic techniques were 
used to measure flame temperature, as well as to relate changes 
in soot particulate size, number density, and volume fraction to ad- 
ditive type and concentration. Quartz probe sampling and gas 
chromatography were used to determine the additive’s effect on 
soot precursor hydrocarbon and other species. For the diffusion 
flame, the time of the first appearance of soot is shortened when 
ferrocene is present. Following its appearance, the particulate’s 
size and number density are perturbed by ferrocene. Ferrocene ac- 
celerates acetylene oxidation. Ferrocene is very effective at late 
stages, appearing to enhance soot burnout. Attempts were not 
successful to find iron occluded by soot as a possible mechanism 
of enhanced soot oxidation. Alkali metals were effective. 


14452 (AGARD-CP-450, pp. 73) Combustion instabllities in 
liquid-tueled propulsion systems: An overview. Culick, F.E.C. 
Advisory Group for Aerospace Research and Development 
(AGARD), 92 - Neuilly-sur-Seine (France). Apr 1989. (CONF- 
8810466-: Combustion instabilities in liquid-fuelled propulsion 
systems, Bath (UK), 6 Oct 1988). In Combustion Instabilities in 
Liquid-Fuelled Propulsion Systems. Available from NTIS, PC 
A14/MF A01. 

Combustion of reactants in a confined volume favors excitation 
of unsteady motions over a broad range of frequencies. A relatively 
small conversion of the energy released will produce both random 
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fluctuations or noise, and, under many circumstances, organized 
oscillations generically called combustion instabilities. Owing to the 
high energy densities and low losses in combustion chambers 
designed for propulsion systems, the likelihood of combustion in- 
stabilities is high. The accompanying heat transfer to exposed 
surfaces, and structural vibrations are often unacceptable, causing 
failure in extreme cases. Combustion instabilities are briefly re- 
viewed in liquid-fueled propulsion systems; rockets, ramjets, and 
thrust augmentors - with emphasis on work accomplished during 
the past decade. To provide a common framework for discussing 
the wide range of works, a theory of two-phase flow is reviewed as 
the basis for an approximate analysis of combustion instabilities. 
The analysis is directed primarily to treatment of linear stability; it is 
sufficiently general to accommodate all processes occurring in ac- 
tual systems. A new result was obtained for an extended form of 
Rayleigh’s criterion and its relation to the growth constant for un- 
stable waves. The chief mechanisms for combustion instabilities in 
liquid-fueled systems are reviewed, followed by a summary of the 
common methods of analysis and applications to the three classes 
of propulsion systems. Control of instabilities by passive and active 
means is examined briefly. 


14453 (CONF-8812124— A-A30) Measurement techniques 
for examining the combustion of coal in flames. Leipertz, A. 
(Bochum Univ. (Germany, F.R.). Inst. fuer Thermo- und Fiuiddy- 
namik). Bergbau-Forschung G.m.b.H. Forschungsinstitut des 
Steinkohlenbergbauvereins, Essen (Germany, F.R.); Deutsche 
Vereinigung fuer Verbrennungsforschung e.V., Frankfurt am Main 
(Germany, F.R.); | Kernforschungsaniage Juelich G.m.b.H. 
(Germany, F.R.). Projektleitung Biologie, Oekologie, Energie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). 1988. (in German). From BMFT status seminar on combus- 
tion research and 6. DVV colloquium on combustion properties of 
coals; Essen (Germany, F.R.); 8-9 Dec 1988. In BMFT status sem- 
inar ‘Combustion research’. - 6. DVV colloquium ‘Combustion 
properties of coals’. Order Number DE90740445. Available from 
NTIS (US Sales Only), PC A20/MF A01. 

Starting from the measurement requirements of turbulent multi- 
phase flow with chemical reaction, a short survey is introduced 
with special reference to flow dosed with coal or large scale coal 
combustion processes, of some optical measurement techniques, 
mostly laser techniques, the use of which seems generally possible 
for examining such applications, for measuring many parameters of 
interest. The parameters of gas temperature, concentration of 
gaseous main and auxiliary components/intermediate products of 
the combustion process, particle properties such as size (size dis- 
tribution), components, temperature and speed in connection with 
the gas speed are dealt with. (orig/RB). 


14454 (CONF-8812124— B-B27) Research targets, methods 
and selected results of the TECFLAM Work Associ 
ation. Leuckel, W. (Karlsruhe Univ. (T.H.) (Germany, 
F.R.). Engler-Bunte-Iinstitut Bereich 3 - Feuerungstechnik). 
Bergbau-Forschung G.m.b.H. Forschungsinstitut des Steinkohlen- 
bergbauvereins, Essen (Germany, F.R.); Deutsche Vereinigung 
fuer Verbrennungsforschung e.V., Frankfurt am Main (Germany, 
F.R.); Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Projektleitung Biologie, Oekologie, Energie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 1988. (In Ger- 
man). From BMFT status seminar on combustion research and 6. 
DVV colloquium on combustion properties of coals; Essen (Ger- 
many, F.R.); 8-9 Dec 1988. In BMFT status seminar ‘Combustion 
research’. - 6. DVV colloquium ‘Combustion properties of coals’. 
Order Number DE90740445. Available from NTIS (US Sales Only), 
PC A20/MF A01. 

The TECFLAM Group founded in Spring 1984 as a Work Associ- 
ation for flame and combustion research by the Universities of 
Heidelberg, Karlsruhe, Stuttgart and the Experimental Institute for 
Air and Space Travel (DFVLR), has the following basic targets: 
Mathematical model building for flames and technical combustion 
processes; development and application of new, particularly non- 
contact optical measurement techniques for flames; transfer of 
knowledge from basic research to applications in combustion sys- 
tems. The following parts of the large spectrum of the ‘activities of 
the group are treated here: turbulent pre-mixing and diffusion 





flames; turbulent gas particle flows; non-steady state turbulent re- 
action fronts; soot formation and flame radiation; NO, formation 
and NO, reduction measures. (orig/RB). 


14455 Thermodynamics of the formation of benzene series 
polycyclic aromatic in a benzene flame. Alberty, 
R.A. (Massachusetts Institute of Technology, Cambridge (USA)). 
Journal of Physical Chemistry (USA), 93(8): 3299-3304 (20 Apr 
1989). DOE Contract FG02-85ER13454. 

The equilibrium partial pressures of the successive isomer 
groups in the benzene series of polycyclic aromatic hydrocarbons 
are calculated at various levels in a near-sooting benzene flame 
under the ambient conditions on the basis of two mechanisms for 
the formation of the polycyclic aromatic hydrocarbons from ben- 
zene. The calculations utilize Legendre transforms of the Gibbs 
energy of formation that remove acetylene, molecular hydrogen, 
and hydrogen atoms from the fundamental equation of thermody- 
namics. Special consideration is given to the constraints on 
equilibrium compositions that are introduced by the mechanisms. 
Comparison of the calculations with experimental data shows that 
the observed maxima in the partial pressures of C;pHg and Cy4Hio 
in the flame are in agreement with mechanism 1 and not with 
mechanism 2. Sensitivity analysis of the calculation indicates that 
uncertainties in the Gibbs energies of formation do not have a sig- 
nificant effect on this conclusion. 
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Refer also to citation(s) 12346, 12347, 12551, 12557, 12671, 
12672, 12673, 13832, 13858, 14079, 14102, 14171, 14217, 14574, 
14641, 14941 


14456 (AD-A-213347/8/XAB) Development of a low-noise 
10 K JT refrigeration system. Technical progress report. 
Paugh, R.L. MMR ‘Teale, Inc., Mountain View, CA (USA). 
15 Sep 1989. 4p. Available from NTIS, PC A01/MF A01. 

The purpose of this contract extension is the continuation of the 
development of a compact, microminiature, low-noise, closed-cycle, 
Joule-Thomson refrigeration system for 10K operation for use in in- 
frared sensing, low noise microwave signal detection and high 
speed superconducting electronic data processing. Work is contin- 
uing in the following areas: (a) Ongoing refrigerator design and 
development; (b) Compressor assembly and test, (c) Implementa- 
tion of gas cleansing techniques, and (d) System integration. 


14457 (CONF-890631—Vol.1, pp. 1-3) Chairman’s welcome. 
Harmon, L. (Dept. of Energy, Germantown, MD (USA)). Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 1. Order Number DE90004447. Available from NTIS, 
PC A22/MF A01. 

The author, the director of the Transportation Management Divi- 
sion of the US Department of Energy, serves as the Chairman of 
this symposium. In his welcome address he discusses the history, 
progress and problems of the transportation and storage of ra- 
dioactive materials. He presents a challenge to improve safety 
through technology. 


14458 (CONF-890631—Vol.1, pp. 4-7) Keynote address. 
Wade, T.E. Il (Dept. of Energy, Washington, DC (USA)). Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and t rtation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 1. Order Number DE90004447. 
Available from NTIS, PC A22/MF A01. 

The author, Assistant Secretary for Defense Programs of the US 
DOE, begins with a history of the progression of nuclear technol- 
ogy. He outlines the priorities of DOE which include safety, 
environmental restoration, and waste management. He mentions 
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that waste minimization, waste storage and disposal, cost reduc- 
tion, technology transfer and most importantly, tion cask 
development are the critical issues in order to achieve these goals. 


14459 (CONF-890631—Vol.1, pp. 8-18) Public risk communi- 
cation. Ahearne, J.F. (Resources for the Future, Washington, DC 
(USA)). Oak Ridge National Lab., TN (USA). [1989]. From interna- 
tional symposium on packaging and tra’ ion of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

The author, the Vice-President of Resources for the Future, ad- 
dresses the symposium, emphasizing the importance of accurate 
communication between the public, industry, government, and the 
media. He outlines five misconceptions about risk communication 
and offers solutions to these problems. He concludes with a philos- 
ophy of successful risk communication. 


14460 (CONF-890631—Vol.1, pp. 19-22) The challenges of 
radioactive waste lon. Bishop, R. (Nuclear 

ment and Resources Council, Washington, DC (USA)). Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 1. Order Number DE90004447. Available from NTIS, 
PC A22/MF A01. 

The Nuclear Management and Resources Council(NUMARC) is 
the organization of the nuclear power industry that is responsible 
for coordinating the combined efforts of all utilities licensed by the 
US Nuclear Regulatory Commission (NRC) to construct or operate 
nuclear power plants in all matters involving generic regulatory pol- 
icy issues and on the regulatory aspects of generic operational and 
technical issues affecting the nuclear power industry. Every utility 
responsible for constructing or operating a commercial nuclear 
power plant in the US is a member of NUMARC. In addition, NU- 
MARC’s members include major architect engineering firms and all 
of the major nuclear steam supply system vendors. NUMARC offers 
the following challenges to the attendees of the symposium: com- 
pliance to regulations, involving engineering concerns; business 
aspects, such as the issue of cask ownership; and the institutional 
situation, with the problems of the public opinion and politicians. 


14461 (CONF-890631—Voi.1, pp. 44-54) Design, analysis, 
and testing of wood filled impact limiters. Nolan, D.J. (Transnu- 
clear, Inc., Hawthorne, NY (USA)); Eggers, A.G.; Shih, P. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and tran ation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. in The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 1. Order Number DE90004447. 
Available from NTIS, PC A22/MF A01. 

In current practice, Type B packagings are generally provided 
with protective covers or impact limiters designed to protect the 
cask body during impact after the 30 foot free drop regulatory acci- 
dent. Both the target and the typical shielded cask are essentially 
rigid. Therefore, the impact limiters must deform or crush in a pre- 
cisely controlled manner to absorb the kinetic energy without 
producing excessive inertial loadings or contact forces on the cask 
body. Transnuclear has found wood to be an ideal energy absorp- 
tion material for use in impact limiters. Wood has many properties 
that give it a distinct advantage over other materials. These advar:- 
tages include: high energy absorption can be achieved per pound 
of material; large strain can be accommodated before material 
lockup; a wide selection of material properties is available in differ- 
ent woods; anisotropic behavior (i.e. the crush strength variation 
with load orientation relative to grain direction) can be used to ad- 
vantage in local areas of the limiter; properties of wood can be 
verified before assembly into the limiter (rather than determined af- 
terward as in the case of foam). This paper describes the design, 
analysis and testing approaches used to deveiop and verify the 
performance of wood filled impact limiters for several recent 
Transnuclear packaging. 
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14462 (CONF-890631—Vol.1, pp. 55-62) Dynamic and static 
behavior of metal gussets in cask impact limiters. Attaway, 
S.W. (Sandia National Labs., Albuquerque, NM (USA)); Yoshimura, 
H.R. Oak Ridge National Lab., TN (USA). [1989]. From Interna- 
tional symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
intemational symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

Static and dynamic analyses of an impact limiter for a spent fuel 
cask have been performed using the finite element analysis code 
PRONTO2D. The impact limiter contained wood as the energy ab- 
sorbing material, with the wood confined by a cylindrical metal 
outer skin and sixteen metal stiffeners (gussets). The object of 
these analyses was to determine how the wood interacts with the 
metal stiffeners and to determine if the impact limiter would behave 
differently under static versus dynamic loading conditions. Origi- 
nally, the metal gusset strength was assumed to be limited by the 
elastic Euler buckling load. Further analysis showed that the gusset 
strength was not limited to the elastic buckling load and that each 
gusset contributed significantly to the impact limiter’s strength. The 
current analyses investigated the strength of a flat plate or gusset 
used in impact limiter systems. 


14463 (CONF-890631—-Vol.1, pp. 63-70) A local tsotropic/ 
global orthotropic finite element technique for modeling the 
crush of wood in impact limiters. Attaway, S.W. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)); Yoshimura, H.R. Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 1. Order Number DE90004447. Available from NTIS, 
PC A22/MF A01. 

Wood is often used as the energy absorbing material in impact 
limiters, because it begins to crush at low strains, then maintains a 
near constant crush stress up to nearly 60% volume reduction, and 
then locks up. Hill (Hill and Joseph, 1974) has performed tests that 
show that wood is an excellent absorber. However, wood’s or- 
thotropic behavior for large crush is difficult to model. In the past, 
analysts have used isotropic foam-like material models for model- 
ing wood. A new finite element technique is presented in this paper 
that gives a better model of wood crush than the model currently in 
use. The orthotropic technique is based on locally isotropic, but 
globally orthotropic (LIGO) (Attaway, 1988) assumptions in which 
alternating layers of hard and soft crushable material are used. 
Each layer is isotropic; however, by alternating hard and soft thin 
layers, the resulting global behavior is orthotropic. In the remainder 
of this paper, the new technique for modeling orthotropic wood 
crush will be presented. The model is used to predict the crush be- 
havior for different grain orientations of balsa wood. As an example 
problem, an impact limiter containing balsa wood as the crushable 
material is analyzed using both an isotropic model and the LIGO 
model. 


14464 (CONF-890631—Vol.1, pp. 79-86) Development of a 
phenomenological constitutive model for polyurethane foams. 
fleilsen, M.K. (Sandia National Labs., Albuquerque, NM (USA)); 
Morgan, H.S.; Krieg, R.D.; Yoshimura, H.R. Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th international symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 1. Order Number DE90004447. Available from NTIS, PC 
A22/MF A01. 

Rigid, closed-cell, polyurethane foam is used in impact limiters in 
nuclear waste transport containers. During a hypothetical nuclear 
waste transport accident, the foam is expected to absorb a signifi- 
cant amount of impact energy by undergoing large inelastic volume 
reductions. Consequently, the crushing of polyurethane foams must 
be well characterized and accurately modeled to properly analyze 
a transport container accident. At the request of Sandia National 
Laboratories, a series of uniaxial, hydrostatic and triaxial compres- 
sion tests on polyurethane foams were performed by the New 
Mexico Engineering Research Institute (NMERI). The combination 
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of hydrostatic and triaxial tests was chosen to provide sufficient 
data to characterize both the volumetric and deviatoric behaviors of 
the foams and the coupling between the two responses. Typical re- 
sults from the NMERI tests are included in this paper. Constitutive 
models that have been used in the past to model foam did not 
capture some important foam behaviors observed in the NMERI 
tests. Therefore, a new constitutive model for rigid, closed-cell, 
polyurethane foams was developed and implemented in two finite 
element codes. Development of the new model is discussed in this 
paper. Also, results from analyses with the new model and other 
constitutive models are presented to demonstrate differences be- 
tween the various models. 


14465 (CONF-890631—Vol.1, pp. 87-95) Characteristics of 
flexible foams under impact conditions - Density variation, 
analysis and experiments. Yossifon, S. (N.R.C.N., Beer-Sheva 
(Israel)); Szanto, M. Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 1. Order 
Number DE90004447. Available from NTIS, PC A22/MF A01. 

The authors have formulated the mathematical model, based on 
dimensional similarity parameters, to describe the characteristics of 
flexible plastic foams under impact conditions. The model assumes 
that the foam is a rate-dependent material. By using this model 
one can predict the maximum deformation, the maximum decelera- 
tion, and the time-pulse period for a wide range of drop heights 
and masses by conducting a few drop tests. The designer of a pro- 
tective packaging should choose the proper foam for specific 
needs. This means choosing the shape and the density of the 
foam for absorbing the shock of a known mass, while ensuring 
maximum permissible deceleration and deformation. The character- 
istics of flexible foams under impact conditions are strongly 
dependent of their initial density for the same material and technol- 
ogy processes. The variation of the density of the flexible foam for 
the same geometrical dimensions affects the dynamic response, 
i.e., the cushioning parameters. 


14466 (CONF-890631—Vol.1, pp. 99-106) Design and testing 
of TRUPACT-Il. Gregory, P.C. (Westinghouse Electric Corp., 
Carlsbad, NM (USA)); Porter, S.A. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DE90004447. Available from NTIS, PC A22/MF A01. 
TRUPACT-II is a reusable shipping package for US Department 
of Energy (DOE) contact-handied transuranic (CH-TRU) waste; de- 
signed in accordance with US Nuclear Regulatory Commission 
(NRC) requirements for Type B packages found in 10 CFR 71. 
There are two separate levels of containment to permit shipment of 
plutonium in excess of 740 GB1 (20 curies) per package. The 
packaging is a right circular cylinder in shape, with a domed top 
and a flat bottom; external dimensions are 240 cm (94 inches) in 
diameter and 309 cm (122 inches) high. The capacity of each 
TRUPACT-II is 3,182 kg (7,000 pounds) of waste loaded into four- 
teen 210-1 (55-galion) drums or two 1.9 cu m (67 cubic feet) 
Standard Waste Boxes. Three TRUPACT-IIs fit on a custom de- 
signed semi-trailer which is pulled by a conventional tractor for 
highway transport of CH-TRU waste between DOE sites and to the 
Waste Isolation Pilot Plant (WIPP) near Carlsbad, New Mexico. 
Nuclear Packaging, Inc., (NuPac), Federal Way, Washington de- 
signed and built TRUPACT-II for the DOE under a contract to 
Westinghouse Electric Corp., Waste Isolation Division (WID) Caris- 
bad, New Mexico. Full scale compliance testing was performed at 
Sandia National Laboratories (SNL), Albuquerque, New Mexico. 


14467 (CONF-890631—Vol.1, pp. 25-33) Legal weight truck 
cask model impact limiter response. Meinert, N.M. (Nuclear As- 
surance Corp., Norcross, GA (USA)); Shappert, L.B. Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 





the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 1. Order Number DE90004447. Available from NTIS, 
PC A22/MF A01. 

Dynamic and quasi-static quarter-scale model testing was per- 
formed to supplement the analytical case presented in the Nuclear 
Assurance Corporation Legal Weight Truck (NAC LWT) cask trans- 
port licensing application. Four successive drop tests from 9.0 
meters (30 feet) onto an unyielding surface and one 1.0-meter (40- 
inch) drop onto a scale mild steel pin 3.8 centimeters (1.5 inches) 
in diameter, corroborated the impact limiter design and structural 
analyses presented in the licensing application. Quantitative mea- 
surements, made during drop testing, support the impact limiter 
analyses. High-speed photography of the tests confirm that only a 
small amount of energy is elastically stored in the aluminum hon- 
eycomb and that oblique drop slapdown is not significant. The 
qualitative conclusion is that the limiter protected LWT cask will not 
sustain permanent structural damage and containment will be 
maintained, subsequent to a hypothetical accident, as shown by 
structural analyses. 


14468 (CONF-890631—Vol.1, pp. 34-43) The development of 
an aluminum toroidal shell-type impact limiter. Mello, R.M. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)); Nair, B.R.; 
Wilson, W.K. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 1. Order 
Number DE90004447. Available from NTIS, PC A22/MF A01. 

The impact limiters on a Type B transportation cask are designed 
to absorb the impact energy for the 9-meter (30 foot) drop accident 
conditions without bottoming out in order to limit deceleration load- 
ings on the cask. Toroidal shell-type impact limiters made from 
stainless steel have been investigated in the past for transportation 
cask service in Japan and by the General Electric Company. 
These designs were relatively heavy and quite rigid causing high 
deceleration loads on the cask. This paper presents the results of 
an investigation to determine the feasibility of an aluminum Alloy 
6061-T6 toroidal shell impact limiter for a Legal Weight Truck 
(LWT) cask being developed by the Westinghouse Corporation for 
the US Department of Energy. The incentives for the study were 
the potential advantages such as a compact configuration, 
lightweight, durability, and essentially maintenance-free operation. 


14469 (CONF-890631—Vol.1, pp. 71-78) The use of glass re- 
inforced plastic as a flask energy absorbing material. Holt, P.J. 
(Central Electricity Generating Board, Gloucester (England)); 
Soanes, T.P.T. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 1. Order 
Number DE90004447. Available from NTIS, PC A22/MF A01. 

Irradiated fuel transport flasks are designed to survive impact 
and fire accidents without significant leakage of contents. The im- 
pact standards laid down by the IAEA include a drop test from a 
height of 9 meters, in the most damaging attitude, onto a fiat 
unyielding target. This requirement leads to the incorporation of en- 
ergy absorption features for impact protection. Such features may 
be integral with the flask body and/or lid, as seen on the CEGB’s 
Magnox MkM2 and AGR MkA2 flasks. Alternatively, it may be op- 
erationally more convenient to have removable energy absorbers, 
as on most LWR flasks and the CEGB’s AGR MkA‘1 flask. This pa- 
per is concerned with the design of removable energy absorbers 
and the materials which may be used in their construction. In order 
to address the design issues, a notional cylindrical flask of 10 ton 
mass is considered. To allow a design margin, and to cater for all 
future requirements and possible changes in regulations etc., the 
drop height considered is increased to 36 meters. 


14470 (CONF-890631—Vol.1, pp. 107-114) Large shielded 
packages for decommissioning waste. Price, M.S.T. (Winfrith 
Technology Center (England)); Dutton, T.P.; Miles, J.C.; Milloy, 
C.J. Oak Ridge National Lab., TN (USA). [1989]. From Interna- 
tional symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
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international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

Following earlier work a further study of large shielded packages 
for decommissioning waste was initiated in September 1986, 
funded in part under the second five year joint action program of 
the Commission of the European Communities (CEC). A methodol- 
ogy was developed which considered all the factors and constraints 
affecting the design of a package over its total life-cycle. It involved 
five interactive tasks, viz: (a) the effect of manufacture on design 
of large transport packages for decommissioning waste; (b) a sur- 
vey of transport hazards and constraints; (c) the constraints of 
disposal on package design; (d) package design/performance crite- 
ria; and (e) the assessment of proposed package designs. 


(CONF-890631—Vol.1, pp. 145-152) HLW vitrified 
waste sample transport package. Tashiro, S. (Japan Atomic En- 
ergy Research Institute, Ibaraki (Japan)); Nomura, M.; Yamada, Y.; 
Takeda, T.; Karigome, S.; Noura, T.; Nakayama, J. Oak Ridge Na- 
tional Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 1. Order Number DE90004447. Available from NTIS, 
PC A22/MF A01. 

The Japan Atomic Energy Research Institute (JAERI) is currently 
engaged in a study of High Level Waste Vitrified Waste (HLW) at 
the Waste Safety Test Facility (WASTEF). For this study, trans- 
portation of HLW sample is needed, nevertheless there is no 
packaging which can be utilized for transporiation of HLW in 
Japan. JAERI, with Transnuclear, Ltd., had planned to design and 
fabricate a package named VFC-88Y-2T type for the transport of a 
HLW glass sample. Design, safety evaluation and licensing work of 
the package has been completed. The Japanese certificate for the 
package design, as type B(U) and non-fissile package, was issued 
and the packaging fabrication will be completed shortly. In design- 
ing the package, consideration was given to make the package 
structure as simple as possible in order to facilitate handling and 
decontamination in a hot cell. In analyzing the package integrity, 
the emphasis is placed on evaluation of HLW sample under the ac- 
cidental conditions because there are few examples of HLW 
transport. 


14472 (CONF-890631—Vol.1, pp. 171-178) An estimate of 
the contribution of crud to the radioactivity source term of a 
spent fuel transport cask. Jordan, H. (Battelle Memorial Institute, 
Columbus, OH (USA)); Pasupathi, V.; Sanders, T.L. Oak Ridge 
National Lab., TN (USA). [1989]. DOE Contract AC04-76DP00789. 
From international symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 1. Order 
Number DE90004447. Available from NTIS, PC A22/MF A01. 

There are three sources of releasable radioactive material in a 
loaded, spent fuel transport cask: (1) the residual contamination 
activity on the cask surfaces as a result of loading operations and 
previous shipments, (2) fission and activation-product activity asso- 
ciated with deposited material on the fuel assembly surfaces 
(crud), and (3) the radionuclides contained within the individual fuel 
rods comprising the fuel assemblies. The US regulations for the 
containment requirements of a spent fuel transport cask limit ra- 
dionuclide release rates to 10-® A, per hour and A, per week for 
normal and accident conditions of transport, respectively (10 CFR 
71). Compliance with these release limits, R;, may be demon- 
strated by directly measurable leak rates, L,, through the 
mathematical expression L, = R/C,, (i = N for normal or A for acci- 
dent conditions), (1) where C, represents the concentration of 
airborne radioactive material in the cask that could escape from 
the containment system for the appropriate conditions of transport. 
This paper describes a method for estimating the contribution to 
Cy and Ca due to crud and residual contaminant activity. 


14473 (CONF-890631-Vol.1, pp. 179-185) An estimate of 
the contribution of spent fuel products to the releasable 
source term in spent fuel transport casks. Sanders, T.L. (San- 
dia National Labs., Albuquerque, NM (USA)); Rashid, Y.R.; Barrett, 
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P.R.; Malinauskas, A.P. Oak Ridge National Lab., TN (USA). 
[1989]. DOE Contract AC04-76DP00789. From Intemational sym- 
posium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 1. Order Number DE90004447. 
Available from NTIS, PC A22/MF A01. 

The radioactive source terms pertinent to spent fuel transport 
cask safety assessments are of three distinct origins; residual con- 
tamination within the cask due to previous transport and handling 
operations, crud deposited on the fuel rods in the course of reactor 
operation, and the radioactive material contained within the rods. 
Although the last source overwhelms the others in terms of inven- 
tory, its release into the cask, and thence into the biosphere, 
requires the breach of an additional release barrier, viz., the fuel 
rod cladding. Hence an evaluation of the fuel source term is com- 
plicated by the need to address the likelihood of fuel cladding 
failure during transport. A comprehensive methodology is being de- 
veloped to accurately describe fuel rod response to severe impacts 
which includes the extent of release of radioactive material in the 
event of fuel cladding failure. The analysis model allows for the 
various levels of interaction that could occur, namely, between the 
cask basket and assemblies, between assemblies, and between 
rods. Using as-transported conditions and material properties of 
spent fuel, analyses have been conducted for various levels of 
geometric modeling details, including multi-assemblies, single as- 
semblies, and single rod configurations. 


i4a7s (CONF-890631—Vol.1, pp. 186-194) Dynamic impact 
effects on fuel assemblies. Witte, M.C. (Lawrence Liver- 
more National Lab., CA (USA)); Chun, R.C.; Schwartz, M.W. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and t rtation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 1. Order Number DE90004447. 
Available from NTIS, PC A22/MF A01. 

Spent fuel can be stored at a reactor site in accordance with 10 
CFR 72. One method of storage is to use a cask to contain and 
shield the spent fuel in a dry, inert environment. These large casks 
are subjected to many operations in the storage process which in- 
clude loading of the spent fuel in a storage pool, lifting the cask out 
of the pool, and transporting the cask to a storage area. During 
these operations, the cask could be dropped and impact a hard 
surface or object. In addition, the cask could tip over onto the stor- 
age pad because of natural phenomena such as a tornado, 
earthquake, or flood. The impact of the cask could damage the 
spent fuel that is contained inside of the cask. Storage casks are 
designed and licensed to withstand accident impact loads and to 
contain within regulatory limits all radioactive material even when it 
is assumed that the claddings of the spent fuel rods fail under the 
impact. While there is no regulatory requirement to maintain fuel 
integrity under accident conditions, it is of interest to assess the 
ability of the fuel rod cladding to resist such loads. 


14475 


(CONF-890631—Vol.1, pp. 195-205) A review of infor- 
mation on flow equations for the assessment of leaks in 


radioactive tra containers. Higson, J. (Atomic Energy Au- 
thority, Risley (England)); CEA Saclay,; Kowalewsky, H. Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 1. Order Number DE90004447. Available from NTIS, 
PC A22/MF A01. 

The International Atomic Energy Agency (IAEA) Regulations es- 
tablish standards of safety which provide an acceptable level of 
control of the radiation hazards to persons, property and the envi- 
ronment that are associated with the transport of radioactive 
material. The design of packages may be demonstrated as meet- 
ing the relevant requirements of the Regulations by subjecting 
prototypes or samples of a particular design to physical and me- 
chanical environmental tests. This paper considers the leakage 
through capillaries and gaps. Assuming the shape of the leak ge- 
ometry it is possible to compare the performance of packages in 
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normal operation and at test conditions. National Codes of Test 
Practice have been produced to assist operators to meet the re- 
quirements of the Regulations. There is a need to understand the 
flow model and leakage path geometry involved before an agreed 
interpretation of the leakage rates can be made. 


14476 (CONF-890631—Vol.1, pp. 115-122) The development 
of special ISO freighi containers for the transport of low level 
radioactive waste. Holt, G. (Central Electricity Generating Board, 
Barnwood (England)); Vaughan, R.A. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th intemational symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DE90004447. Available from NTIS, PC A22/MF A01. 

During the operation and maintenance of nuclear power stations, 
and other nuclear facilities, solid waste materials such as paper, 
plastics, filters, clothing, wood and metallic items are produced 
which are lightly or potentially radioactively contaminated. These 
items of trash are generally classified as low level waste (LLW) 
which, in the UK, is defined as having a radioactivity content of not 
more than 12 GBaq/ton beta/gamma (about 300 mCi/t) and 4 GBa/ 
ton alpha (about 100 mCi/t). LLW does not normaliy require to be 
shielded during normal handling and transport. LLW in the UK is 
routinely disposed at a special site at Drigg in Cumbria and until 
recently the disposal method used has been simple tumble-tipping 
into shallow trenches excavated in clay. Large re-usable tipping 
containers were used to transport the waste by road to the dis- 
posal site. Although various studies had confirmed the continued 
technical, safety and environmental acceptability of the simple dis- 
posal practices at Drigg, it was recognized that improvements 
would have to be made, mainly for presentational purposes. The 
new disposal concept adopted at Drigg was to construct concrete 
lined engineered vaults in which the containerized waste would be 
stacked uniformly. It was therefore necessary to develop a new 
method of waste packaging that was compatible with the new 
disposal concept. A number of proposals were considered. The au- 
thors proposed a system that would use ISO freight containers as 
both transport and disposal packages. This system was adopted 
and has been in service since mid 1988. 


14477 (CONF-890631—Vol.1, pp. 123-130) Development of a 
large shielded packaging for the transport of conditioned 
radioactive waste. Baekelandt, L. (NIRAS, Brussels (Belgium)); Li- 
bon, H.; Dierckx, L.; Lafontaine, |. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DE90004447. Available from NTIS, PC A22/MF A01. 

In 1981, a national Agency in charge of the management of ra- 
dioactive waste and fissile materials called NIRAS/ONDRAF has 
been established in Belgium. Since sea dumping of low level ra- 
dioactive waste has been abandoned in 1982, NIRAS/ONDRAF 
has set up a new radioactive waste management program. This 
program mainly consists of reducing the volume as far as possible 
and to standardize the radioactive waste packages in order to facil- 
itate and optimize the shipment to and the storage at a central 
storage facility awaiting final disposal. 


14478 (CONF-890631—Vol.1, pp. 131-136) Development of a 
large container cast of low level radioactive steel. Sappok, M. 
(Siempelkamp Giesserei, Krefeld (West Germany)); Pflugrad, K. 
Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

High waste storage and disposal costs prevailing in Europe are 
an incentive to decontaminate thoroughly redundant components 
for metal recycling, in order or reduce the radioactive waste volume. 
Experience has shown that the objective of a substantial reduction 
of the overall waste volume may be missed in practice, as a result 
of large amounts of secondary waste. It is important, therefore, to 
have containers which allow the transport and/or storage of larger 





components and/or are made by using low-level radioactive steel 
originating from nuclear installations.The Commission of the 
European Communities has carried out assessments on large con- 
tainers within the frame of two (1979-83 and 1984-88) programmes 
of research on the decommissioning of nuclear installations, carried 
out by way of cost-sharing contracts with organizations and compa- 
nies in Member States, the results of which have been presented. 


14479 (CONF-890631—Vol.1, pp. 137-144) High capacity 
cask (TN28V) and International Transport System for the re- 
turn shipment of vitrified high activity wastes. Sert, G. 
(Transnucleaire, Paris (France)); Savornin, B.; Rouquette, Y.;. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 1. Order Number DE90004447. 
Available from NTIS, PC A22/MF A01. 

The reprocessing cf spent fuel generates different kinds of 
wastes. Among them fission products and non fissile actinides rep- 
resent 98% of the radioactivity; these wastes are separated, 
concentrated, mixed with molten glass and poured into stainless 
steel containers. For political reasons, it is necessary to return 
these vitrified high activity wastes to the foreign countries which 
have decided to have their spent fuel reprocessed in France. So 
the transport of vitrified waste is vital for both the reprocessor and 
the utilities that have trusted the reprocessor and this operation 
has to be securely performed to give satisfaction to all concerned 
particles. For that reason Cogema will control the whole transport 
activity from La Hague plants to the receiving facilities of the cus- 
tomers. Therefore cogema will be responsible of the transport 
whatever the cask type (transport or storage) and will subcontract 
the transport operation to experienced companies such as 
Transnucleaire, PNTL or NTL, who will act on behalf of Cogema. 
Cogema will be the owner of the transport casks while the storage 
casks will normally be owned by the customers. Both cask types 


will of course have to comply with the requirements of La Hague, 
as published by Cogema. 


14480 (CONF-890631—Vol.1, pp. 153-160) The development 
of transport container designs for immobilized intermediate 
level waste. Smith, M.J.S. (UK Nirex, Ltd., Oxfordshire (England)); 
Sievwright, R.W.T.; Marlow, B.; Donelan, P.; Miles, J. Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 1. Order Number DE90004447. Available from NTIS, 
PC A22/MF A01. 

This paper describes the work undertaken by UK Nirex Limited to 
develop a range of containers for transporting immobilized interme- 
diate level waste (ILW) from the site of arising to a repository for 
disposal. In the UK, ILW is defined as waste having greater than 4 
GBa/tonne alpha activity or 12 GBq/Tonne beta/gamma activity but 
excluding the high level waste which arises from the reprocessing 
of irradiated fuel, generates heat and will be vitrified. The latter is 
to be stored for at least 50 years to allow the heat emanating from 
it to diminish before disposal. Nirex has developed a 500 liter steel 
drum and a 3meter® steel box to be used for this purpose. They 
will be transported on a returnable steel transport container, which 
provides protection, additional containment, and shielding. 


14481 (CONF-890631—Vol.1, pp. 163-170) A source term 
methodology for spent fuel cask containment evaluations. 
Sanders, T.L. (Sandia National Labs., Albuquerque, NM (USA)); 
Einziger, R.E.; Jordan, H.; Malinauskas, A.P. Oak Ridge National 
Lab., TN (USA). [1989]. DOE Contract AC04-76DP00789. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 1. Order 
Number DE90004447. Available from NTIS, PC A22/MF A01. 

A cask containment system can generally be designed from two 
perspectives; either the cask and its associated hardware alone 
are assumed to provide containment, or the contents of the cask, 
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in this case the spent fuel, are also considered part of the contain- 
ment system. In the latter approach, known as a source-term 
methodology, some credit is derived for those contents based on 
their material, physical, or chemical properties that tend to limit or 
inhibit radionuclide release. The former ch in which no such 
credit is taken is generally called a leak tight design basis. While 
previous containment analyses for transport casks in the US have 
used both leak tight and source term approaches, recent practice 
on the part of both designers and regulators has been to rely to- 
tally on the cask for containment. This evolution to a leak tight 
criterion primarily resulted from the lack of a standardized source 
term characterization methodology that might have addressed spe- 
cific properties of the cask contents. 


14482 (CONF-890631—Vol.1, pp. — Influence of non- 
radioactive payload parameters radioactive shipping 
packages. Droz, P.E. (international — Corp., Albu- 
querque, NM (USA)); Murthy, D.V.S.; Temus, C.J.; Quinn, G.J.; 
Ozaki, C. Oak Ridge National Lab., TN (USA). [1989]. From Inter- 
national symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

The transport of radioactive waste materials in radioactive mate- 
rial (RAM) packages involves two components: the packaging 
used for transportation, and the waste which forms the payload. 
The payload is usually comprised of non-radioactive materials con- 
taminated with radionuclides. The non-radionuclide payload 
characteristics can often be a controlling factor in determining the 
restrictions imposed on the certification of the package. This paper 
describes these package/payload interactions and the limiting pa- 
rameters for the Transuranic Package Transporter-ll (TRUPACT-II), 
designed for the transportation of Contact Handled Transuranic 
(CH-TRU) waste. The parameters discussed include the physical 
and chemical form of the payload, the configuration of the waste, 
and resulting gas generation and gas release phenomena. Brief 
descriptions of the TRUPACT-II package and its payload are pre- 
sented initially. 


14483 (CONF-890631-Vol.1, pp. 213-219) Contribution to 
Internal pressure and flammable concentration in RAM 
transport packages. Warrant, M.M. (Sandia National Labs., Albu- 
querque, NM (USA)); Brown, N. Oak Ridge National Lab., TN 
(USA). [1989]. DOE Contract AC04-76DP00789. From international 
symposium on packaging and tra of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

Various facilities in the US operated by the US Department of 
Energy generate wastes contaminated with transuranic (TRU) iso- 
topes (such as plutonium and americium) that decay primarily by 
emission of alpha particles. The alpha particles lose energy in their 
passage through matter and change the material chemically in the 
process called radiolysis. The waste materials consist of a wide va- 
riety of commercially available plastics, paper, cloth, and rubber; 
concreted or sludge wastes containing water; and metals, glass, 
and other solid inorganic materials. TRU wastes that have surface 
dose rates of 200 mrem/hr or less are typically packaged in plastic 
bags placed inside metal drums or boxes that are vented through 
high efficiency particulate air (HEPA) filters. These wastes are to 
be transported from waste generation or storage sites to the Waste 
Isolation Pilot Plant (WIPP) in the TRUPACT-II, a Type B package. 
14484 (CONF-890631—Vol.1, pp. 223-230) A historical sum- 
mary of tran jon accidents and incidents involving 
radioactive materials (1971-1988). Cashwell, C.E. (SPECTRA 
Research Institute, Albuquerque, NM (USA)); McClure, J.D. Oak 
Ridge National Lab., TN (USA). [1989]. DOE Contract nape 
76DP00789. From International symposium on packaging 
transportation of radioactive materials; Washington, DC (USA); ~ 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DE90004447. Available from NTIS, PC A22/MF A01. 
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The Radioactive Materials Incident Report (RMIR) Database is a 
compilation of transportation events that have occurred during the 
shipment of radioactive materials. The database was developed in 
1971 at the Transportation Technology Center (TTC) at Sandia Na- 
tional Laboratories (SNL) to support its research and development 
efforts for the US Department of Energy (DOE). Currently, RMIR 
resides on TRANSNET, an interactive computer network that al- 
lows an outside user to access transportation risk and systems 
analysis models and their associated databases. Within the last 
few months, the RMIR database has been modified so that the 
menu-driven format expedites database searches, particularly for 
the infrequent user. 


14485 (CONF-890631—Vol.1, pp. 231-237) The NLI1/2 
tipover accident. Wells, A.H. (Nuclear Assurance Corp., Norcross, 
GA (USA)); Viebrock, J.M.; Dixon, G.N. Jr. Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th international symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 1. Order Number DE90004447. Available from NTIS, PC 
A22/MF A01. 

On March 11, 1988, an empty NLI-1/2 truck cask tipped over 
while negotiating a right-hand turn on the Rockwell International 
Corporation (Rocketdyne) site in Canoga Park, California. The cask 
had been used to transport fuel to Idaho for the USDOE and was 
returning for another cask load, so the cask was empty at the time 
of the accident. The truck tracer remained upright, but the trailer 
turned over on its side, warping the trailer frame. The tractor/trailer 
rig was not speeding, and fortunately the driver was not injured in 
the accident. The cask was undamaged as the wooden impact lim- 
iters crushed sacrificially to protect the cask, and no radioactive 
material was released. Post-accident analysis determined that the 
cask center-of-gravity (CG) was high and the trailer frame was not 
stiff enough to resist the overturning forces of a reasonably sharp 
turn. Corrective action included changing the trailer to a stiffer 
frame with a drop-frame design to lower the cask center-of-gravity. 
The cask was returned to service after hydrostatic pressure tests 
and inspections showed that the cask was undamaged. 


14486 (CONF-890631—Vol.1, pp. 247-254) In-service analy- 
sis of cask contamination weeping. Bennett, P.C. (Sandia 
National Labs., Albuquerque, NM (USA)); Teer, B.; Mason, M.; 
Lester, K.; Paquin, P.; Shamkhani, H. Oak Ridge National Lab., TN 
(USA). [1989]. DOE Contract AC04-76DP00789. From interr tional 
symposium on packaging and transportation of radioactive .i -.eri- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

Spent fuel transportation casks have arrived at final destinations 
with removable surface contamination levels in excess of regula- 
tory limits although in pretransport surveys indicated removable 
contamination levels were well below these limits. This rise in re- 
movable contamination is called weeping. Weeping, also known as 
sweating, is the transformation of fixed radioactive particulates on 
an exterior surface of a transport cask to a removable state, some 
time after the cask has been removed from a spent fuel pool and 
decontaminated. The weeping phenomenon is countered by time- 
consuming operational constraints and procedures which have a 
significant, adverse impact on cask turnaround times and occupa- 
tional exposures at originating facilities. Furthermore, though not a 
significant health hazard, the arrival of a weeping cask results in 
negative public perceptions that are inconsistent with industry and 
regulatory goals. The objectives in resolving the technical issue of 
weeping are to identify specific causes of the weeping phenome- 
non, then to implement new cask design requirements and 
supporting operational procedures which will limit or inhibit the ac- 
cumulation, retention, and in-transit conversion of fixed surface 
contamination. Benefits of finding a solution to weeping therefore 
include: reduced contamination of casks; improved decontamina- 
tion techniques; reduced occupational exposure; reduced cask 
turn-around times. Such objectives will require an understanding of 
the physical processes and the determination of related parameters 
which contribute to the weeping phenomenon. 
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14487 (CONF-890631—Vol.1, pp. 261-265) The yellow cake 
accident at the Ezeiza Airport. Rodriguez, C.E. (Policia Federal 
Argentina, Buenos Aires (Argentina)); Puntarulo, L.J.; Canibano, 
J.A. Oak Ridge National Lab., TN (USA). [1989]. From Interna- 
tional symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

In January 1987 several drums containing yellow cake fell from 
about six meters during the loading operation of a Boeing 747 T- 
100 cargo aircraft. As a result of the accident, about 50% of the 38 
drums involved lost their lids and a fraction of the radioactive con- 
tent was released on an area of about 200 meters squared. Small 
amounts of yellow cake were dispersed down wind until about 100 
meters from the accident place. The shipment was prepared for 
transport in standard 200 liter steel drums fulfilling the applicable 
Transport Regulations and the accident was the consequence of an 
erroneous operation during the cargo associated with a mechanical 
failure of the cargo lift. In order to avoid human contamination, im- 
mediate action was taken by the airport emergency team and in 
the meantime, the specialized groups of the National Atomic En- 
ergy Commission and the Federal Fire Brigades, were convened to 
take care of the decontamination and radiological evaluation prob- 
lems. This paper describes the accidental sequences, the accident 
scenery, the countermeasures taken, the recovery and decontami- 
nation actions, and finally, as a conclusion, a brief description of 
the toxic and radiological aspects of the accident’s mode. 


14488 (CONF-890631—Vol.1, pp. 266-272) Transport of 
radioactive wastes arising from the decontamination work per- 
formed in Goianie-Brazil. Mezrahi, A. (Brazilian Nuclear Energy 
Commission, Rio de Janeiro (Brazil)); Heilbron, P.F.L.; Xavier, A.M. 
Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and tra ion of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

The present article describes the major aspects related to the 
packaging and transport operations performed in Goiania, Brazil, 
following the violation of a Cs-137 teletherapy source, in Septem- 
ber 1987, which led to the generation of about 3,500 m® of 
radioactive wastes. The violation of a teletherapy source in the city 
of Goiania, State of Goias, Brazil, in the month of September 1987, 
and the subsequent spread of most of its radioactive contents over 
a large urban area, brought about the need for the establishment 
of specific provisions to ensure an adequate packaging and trans- 
portation of the radioactive wastes to an interim storage. The 
purpose of this article is to describe the main aspects related to 
the above mentioned operations, which were performed, as far as 
possible, according to the IAEA requirements, as well as to discuss 
the difficulties that were faced by the technical staff of CNEN. 


14489 (CONF-890631—Vol.1, pp. 275-282) Standard thermal 
problem set. Glass, R.E. (Sandia National Labs., Albuquerque, 
NM (USA)); Burgess, M.; Livesey, E.; Geoffrey, J.; Bourdon, S.; 
Mennerdahl, D.; Cherubini, A.; Giambuzzi, S.; Nagel, P. Oak Ridge 
National Lab., TN (USA). [1989]. DOE Contract AC04-76DP00789. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 1. Order 
Number DE90004447. Available from NTIS, PC A22/MF A01. 
During the shipment of radioactive materials, numerous thermal 
transpert mechanisms are occurring simultaneously. All casks have 
a heat source (radioactive materials) in the cask. This heat source 
dissipates its energy through a liquid or gaseous medium to the 
cask wall. The thermal energy is then conducted through the cask 
wall and dissipated from the surface by free convection and radia- 
tion. During a fire the energy transport is reversed, with the greater 
heat source (fire) being on the outside of the cask, and the same 
heat transport mechanisms then work to transport heat in towards 
the contents. The problems that were defined address each of the 





major heat transfer mechanisms (conduction, convection, and radi- 
ation) that occur in a cask both during normal transport and as a 
result of the all-engulfing fire scenario. The problems were kept ge- 
ometrically simple to minimize the resources required to obtain a 
solution while still addressing actual phenomena. This has resulted 
in a set of one- and two-dimensional problems. The solutions to 
this problem set include closed form analytical solutions, experi- 
mental data, and consensus of numerical solutions. For each 
problem the range of numerical solutions are presented. 


14490 (CONF-890631—Vol.1, pp. 283-290) HTAS2: A three- 
dimensional transient shipping cask tool. Wendel, 
M.W. (Oak Ridge Gaseous Diffusion Plant, TN (USA)); Giles, G.E. 
Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

The Heat Transfer Analysis Sequence 2 (HTAS2) program is be- 
ing developed for the US Nuclear Regulatory Commission for the 
standard safety analysis of nuclear fuel shipping containers (casks) 
during transport. HTAS2 is intended for use as a driver module in 
the Standardized Computer Analyses for Licensing Evaluation 
(SCALE) system. As a part of the HTAS2 analysis, an additional 
SCALE module WHOCAM (WHOle CAsk Model) is also being de- 
veloped. HTAS2 involves a three-dimensional model of the cask 
and its internals that accounts for radiation and conduction within 
the enclosed fuel assemblies and partitioning basket. It is an ex- 
tension of its two-dimensional predecessor, HTAS1. 


14491 (CONF-890631—Vol.1, pp. 291-298) Flask fluid flow 
simulation using CFD. Swindiehurst, W.E. (British Nuclear Fuels, 
pic, Risley (England)); Livesey, E.; Worthington, D. Oak Ridge Na- 
tional Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 1. Order Number DE90004447. Available from NTIS, 
PC A22/MF A01. 

BNFL and its subsidiary Company, PNTL, design and operate 
waterfilled LWR fuel transport flasks for the international transport 
of irradiated fuel. Although some 150 flasks are currently in opera- 
tion, new flask designs are being developed. As part of the 
supporting R and D program, Computational Fluid Dynamics (CFD) 
codes are being investigated as a means of predicting fluid move- 
ments and temperatures within the complex internal geometry of 
flasks. The ability to simulate fluid flow is particularly important 
when convection heat transfer is significant. Although obviously rel- 
evant to water filled flasks, the technique is applicable to dry flask 
thermal assessments (where experience shows that convection 
heat transfer is often underestimated). Computational Fluid Dynam- 
ics has emerged in recent years as an important technique in 
engineering design and safety assessments. Cheaper computing 
and the development of general CFD codes allows complex engi- 
neering structures to be analyzed. However, because of this 
complexity, it is essential that the application and associated mod- 
eling assumptions are critically reviewed. To assess the ability of a 
CFD code to model flask internals, the code PHOENICS has been 
used to model the fluid movements in a BNFL Excellox-type flask 
and the results compared with test data. 


14492 (CONF-890631—Vol.1, pp. 299-307) Thermal-hydraulic 
analyses of the TN-24P cask loaded with consolidated and un- 
consolidated spent nuclear fuel. Michener, T.E. (Battelle Pacific 
Northwest Lab., Richland, WA (USA)); McKinnon, M.A.; Rector, 
D.R.; Creer, J.M. Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and tran ion of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 1. Order 
Number DE90004447. Available from NTIS, PC A22/MF A01. 

This paper presents the results of comparisons of COBRA-SFS 
(spent fuel storage) temperature predictions with experimental data 
from the TN-24P (Transnuclear) spent fuel storage cask loaded 
with unconsolidated and consolidated spent PWR fuel. Peak 
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cladding temperature predictions using the COBRA-SFS code are 
compared with test data and predicted axial and radial temperature 
distributions are compared with measured temperature profiles. 
The pre-tested accuracy of the COBRA-SFS code in predicting 
temperature distributions (before the experimental data were 
obtained) is discussed, along with the effect of post-test model im- 
provements on temperature predictions. This paper also briefly 
describes the COBRA-SFS code, which is designed to accurately 
predict flow and temperature distributions in spent nuclear fuel stor- 
age and transportation systems. 


14493 (CONF-890631-Vol.1, pp. 238-246) Transportation 
operations experience involving suspected cesium 
capsules. Rawi, R.R.; Grubb, R.G.; , J.E.; Jones, R.H. 
Oak Ridge National Lab., TN (USA). [1989]. From international 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

In May 1988, contamination and elevated radioactivity in a 
storage pool were detected at the Decatur, Georgia, facility of Ra- 
diation Sterilizers, Inc. (RSI). The contamination and pool activity 
were traced to the '°7Cs capsules which were used at the facility 
to sterilize commercial products by irradiation. Since the pool and 
facility were not designed or licensed for handling unencapsulated 
material, an immediate project was initiated to stabilize and clean 
up the facility. One of the first tasks of the project was to identify 
and remove the one or more leaking capsules, each of which con- 
tained approximately 30,000 ci of 'S’Cs. While there was some 
difficulty in determining exactly which capsules were releasing ra- 
dioactivity, arrangements for the off-site transportation of a limited 
number of capsules were made in parallel with the leaking source 
identification effort. Shipment off-site was necessary in order to al- 
low evaluation of the capsules to determine the nature and cause 
of the leak, as well as to assist in the stabilization and recovery op- 
erations. 


14494 (CONF-890631—Vol.1, pp. 255-260) Experience 
gained from some incidents related to the shipment of radioac- 
tive materials. Devillers, C. (Commissariat a l’Energie Atomique. 
Fontenay-aux-Roses (France)). Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DE90004447. Available from NTIS, PC A22/MF A01. 

The number of accidents occurring during shipment of danger- 
ous materials in France varies between 200 and 250 each year. 
Those concerning radioactive materials represent one or two 
events per year. Six incidents or accidents recorded these last few 
years have been selected as particularly significant; the authors 
include not only events on public highways but also events on nu- 
clear sites relevant to transportation safety. These events are 
summarized in the next section r with corrective actions en- 
gaged after analysis of the causes of the events. Finally, more 
general conclusions drawn from these abnormal events are pre- 
sented from the point of view of emergency preparedness. 


14495 (CONF-890631—Vol.1, pp. 308-315) Heat transfer and 
thermal tests of a 100-ton class dry-type spent fuel transport 
cask. Abe, H (Central Research Institute of Electric Power industry, 
Tokyo (Japan)); Esashi, Y.; Ohnuma, H.; Kobayashi, S.; Saegusa, 
T.; Yamakawa, H.; Maruoka, K. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DE90004447. Available from NTIS, PC A22/MF A01. 

In order to transport spent fuel, both a wet-type transport cask 
using water as the coolant and a dry-type transport cask using gas 
as the coolant are used. We have been able to verify the safety of 
the dry-type cask based on the demonstration test results which 
have so far been carried out on the wet-type cask, particularly with 
respect to drop-test behavior. With regard to temperatures in each 
part of the cask for heat transfer and thermal tests, however, no 
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demonstration data is available because the method for removing 
heat is different. Using a 100-ton class transport cask, heat transfer 
and thermal tests were conducted in order to evaluate the heat 
transfer and fire resistance characteristics of the dry-type transport 
cask. Furthermore, by simulating the results of these tests, the ad- 
equate methods for heat transfer and thermal analysis on dry-type 
transport cask were established. The present research was carried 
out by the Central Research Institute of Electric Power Industry un- 
der contract with the Science and Technology Agency. 


14496 (CONF-890631—Vol.1, pp. 323-331) Heat transfer in 
severe accident simulations. Keltner, N.R. (Sandia National 
Labs., Albuquerque, NM (USA)); Sobolik, K.B.; Moya, J.L. Oak 
Ridge National Lab., TN (USA). [1989]. DOE Contract AC04- 
76DP00789. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DE90004447. Available from NTIS, PC A22/MF A01. 

For cask designers to improve analytical thermal modeling capa- 
bilities, it is important to define the thermal insult a fire test 
provides to a package. In order to define the thermal environment, 
temperature and heat flux measurements must be obtained. This 
paper discusses a range of experimental measurement techniques. 
since temperature and heat flux measurements can present a large 
source of error, the uncertainty in experimental measurements is 
emphasized. Uncertainties in heat flux for furnace and fire tests 
can range from 10 to 50%. For example, the heat flux to the test 
item (in a fire or furnace) can be underpredicted if the readings 
from an unshielded thermocouple are used in calculating the heat 
flux. If a slug calorimeter is used to measure the heat flux, the 
calorimeter must be of similar size as the test unit. The measured 
peak heat flux may be higher than that experienced by the test unit 
if the calorimeter and test unit are not similar. in conclusion, it is 
important to be able to skillfully make measurements in a fire, and 
equally important to known or be able to estimate the accuracy of 
the measurement. 


14497 (CONF-890631—Vol.1, pp. 335-342) Radioactive mate- 
rial package seal technology experiments. Kincy, M. (Sandia 
National Labs., Albuquerque, NM (USA)); Humphreys, D. Oak 
Ridge National Lab., TN (USA). [1989]. DOE Contract AC04- 
76DP00789. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DES90004447. Available from NTIS, PC A22/MF A01. 

Preliminary experiments have been conducted to determine the 
performance of several classes of seal materials under conditions 
representative of radioactive material package environments. Mea- 
surements of helium leak rates of seals in fixtures exposed to 
various environments are used to compare seal materials and seal 
geometries. In addition, material properties of the seals are being 
measured to attempt to correlate sealing performance to specific 
material characteristics. Initial experiments have focused on tem- 
perature effects on elastomeric O-rings. 


14498 (CONF-890631—Vol.1, pp. 349-356) Experience with 
the use of metallic gaskets. Weiss, H. (Busak and Lyuken, 
Stuttgart (West Germany)); Anspach, W.; Polimann, E. Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 1. Order Number DE90004447. Available from NTIS, 
PC A22/MF A01. 

In the Federal Republic of Germany a possible path for interme- 
diate storage of spent fuel elements is the use of transport and 
storage casks. Intermediate storage of spent fuel in casks is ap- 
proved for a period not exceeding 40 years. Since this concept for 
intermediate storage in transport and storage casks technically en- 
visages a zero activity release a significant role is allocated to the 
cask orifices and their leak-tightness during the storage period. 
Only metal gaskets can therefore be considered to ensure long- 
term leak-tightness. NUKEM decided at an early stage in favor of 
the use of HELICOFLEX metal gaskets, since only this type of 
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gasket possesses, on the one hand, practically all properties of an 
elastomer gasket with regard to the flexible behavior, but also as- 
sures, on the other hand, the long-term leak-tightness arising from 
the use of metal materials. NUKEM now possesses some ten 
years of experience in the use of metal gaskets on transport and 
storage casks. This paper outlines the various casks and test pro- 
grams and results in which this type of gasket has been used. 


14499 (CONF-890631—Vol.1, pp. 357-364) Performance test- 
Ing of elastic metal seals under static and dynamic load. 
Weise, H.P. (Bundesanstalt fuer Materialforschung und -pruefung 
(BAM), Berlin (West Germany)); Kowalewsky, H.; Wenz, R.; Wolk, 
Th. Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and transportation of radioactive materi- 
ais; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

Due to several advantages such as insensitivity against ionizing 
radiation, elevated temperatures and a favorable aging behavior 
elastic metal seals are sometimes preferred to elastomeric seals 
especially for long term storage of radioactive materials. In normal 
transport or intermediate storage the sealing system is subjected 
only to pure or nearly pure static mechanical load. But under se- 
vere accident conditions the sealing system of a cask could be 
considerably deformed which results in large variations in stresses 
acting on the contact surfaces of the seal. In order to assess the 
suitability of elastic metal O-rings with a spring core the following 
data were evaluated experimentally: the static sealing characteris- 
tic, that is the compression of the seal as a function of the applied 
force; the values of the compression force necessary for achieving 
helium tightness and the minimum value to maintain tightness dur- 
ing decreasing force; the region of residual elasticity of the seal; 
the behavior under rapid transient changes of the compressing 
force; the effect of long term periodic load alternations. 


14500 (CONF-890631—Vol.1, pp. 365-372) Leak-testing to 
demonstrate retention of particulates. Burgess, M.H. (AEA Tech- 
nology, Winfrith, Dorchester (England)); Mitchell, J.P.; Ball, M.H.E.; 
Edwards, R.T. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 1. Order 
Number DE90004447. Available from NTIS, PC A22/MF A01. 

Packages designed to contain radioactive materials for transport 
or storage must be shown to be leak-tight to certain standards. 
Tests are performed to demonstrate compliance with these stan- 
dards before acceptance for dispatch or storage. The standards 
depend on the form of the radioactive contents and the potential 
hazards from the release of the isotopes concerned. Fluid (liquid or 
gas) leak rates can readily be assessed by evaluating flow rates 
from measured pressure drops. Solid matter will normally only leak 
in the form of particles entrained in the fluid stream but assessment 
of particle concentrations is not practical as an operational proce- 
dure. This problem is avoided by achieving such low leak rates 
that solid particles cannot pass through the largest conceivable 
path. Further difficulties are encountered in following this route. It 
may be difficult to achieve the desired low leak rate; measurement 
to demonstrate achievement may require costly and sensitive 
equipment and may be time-consuming; the interpretation of hole 
size and particle size distributions may leave some uncertainty. A 
program of experimental measurements has begun at Winfrith to 
determine the requirements for hole blockage. So far this has in- 
volved spherical particles and small capillaries to provide practical 
data. This will eventually be extended to orifices and non-spherical 
particles to provide and understanding of the mechanism. 


14501 (CONF-890631—Vol.1, pp. 373-378) An assessment of 
canister needs for defueling the TM2 core. Rainisch, R. (Burns 
and Roe Enterprises, Inc., Middletown, PA (USA)); Lengyel, A.L. 
Oak Ridge National Lab., TN (USA). [1989]. From international 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 





intemational symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

It is projected that the TMI-2 Cleanup Program can be com- 
pleted with a total of 355 canisters (272 fuel, 75 filter, and 8 k/o 
canisters). This is within the 360 canister space allocation at the 
INEL. There is a sufficient number and mix of available canisters 
on-site to meet the outstanding requirements. As of May 1989, the 
shipment campaign has included 18 rail shipments, with a total of 
259 canisters. It is estimated that an additional five rail shipments 
of three casks (21 canisters) each will be required to complete the 
program. The achievements of the shipment campaign, the chal- 
lenges that have been presented, and the reasons for its success 
can be outlined as follows: very few reactors have ever had to un- 
dertake a fuel shipment program paralleled to the magnitude of the 
TMI-2 program; the cleanup project faced a task of transporting an 
entire damaged reactor core from TMI-2 to the INEL; this shipment 
campaign may one day become a blueprint for future shipments of 
spent fuel by other utilities; the transport system essentially consists 
of three major subsystems: the casks, the cask support systems, 
and the shielded dry fuel transfer system, the program successfully 
worked out the interactions and operation of these subsystems; to 
date, the shipment program has compiled an impressive record of 
safe, on-time, and essentially trouble-free performance. 


14502 (CONF-890631—Vol.1, pp. 379-385) A new basket for 
transport/storage casks. Roland, V. (Transnucleaire, Paris 
(France)); Blum, P.; Meyer, P. Oak Ridge National Lab., TN (USA). 
[1989]. From International symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DE90004447. Available from NTIS, PC A22/MF A01. 

The heart of any cask concept is its basket. Because the outer 
dimensions of a transport cask, or the weight at crane hook of a 
storage cask are frequently the limiting factors, one must aim at 
baskets that are as compact as feasible. What does prevent from 
having a very tight array of LWR spent fuel assemblies inside a 
cask: criticality control that requires a minimum gap for neutron 
moderation and subsequent capture by neutron poison (one must 
remember that taking credit for burn up in the case of transport 
systems is onerous for operation); the resistance to mechanical 
loads that requires inertia: room must then be made for the struc- 
tural members of partitions between assemblies so as to justify 
acceptable behavior under accident conditions; thermal transfer 
that requires heat paths to the outside while maintaining accept- 
able temperatures both for fuel rod cladding and for the structure 
of the basket. This paper will recall the solutions developed by 
TRANSNUCLEAIRE in coping with the above set of limits, the rela- 
tive importance of which changes as new payload requirements 
appear. It will then explain the very last developments in their bas- 
ket know-how, for short cooled and for long cooled fuel. 


14503 (CONF-890631—Vol.1, pp. 389-397) Reflections upon 
the nuclear transport regulations as they have emerged over 
the past several decades. Grella, A.W. (Nuclear Regulatory Com- 
mission, Washington, DC (USA)). Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DE90004447. Available from NTIS, PC A22/MF A01. 

Prior to 1968, the nuclear transport regulations in the US might 
have been characterized as not being very comprehensive. This all 
changed, however, in late 1968, when a major milestone was 
reached. Each of the two major regulatory agencies, the USDOT 
and USAEC finalized very major amendments to incorporate the in- 
ternational standards as then existing in the 1967 edition of the 
International Atomic Energy Agency’s (IAEA) Safety Series No. 6. 
Since 1968, one other major revision to US regulations took place 
in 1983 when the DOT and now NRC each promulgated extensive 
amendments based now upon the 1973 IAEA Safety Series No. 6 
standards. Another major revision by those two agencies is also 
expected in 1990 when amendments based on the 1985 version of 
the IAEA standards are scheduled to be finalized. Notwithstanding 
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the above, during the past two decades, a number of other very 
important regulatory changes have emerged from DOT and NRC, 
which were neither related to, nor were based upon any specific 
existing IAEA standard. In some instances, they were based di- 
rectly upon a specific mandate from the Congress, and in others, 
they were the result of a perceived need as a result of some event 
or other consideration. In this paper, the author, who was directly 
involved with the processing of a number of those rule-making, 
briefly reflects upon some of them, recoliecting the major issues 
which were their driving force and impacts of their adoption. The 
authors concludes with a discussion of several on-going issues, 
which in his view, may impact on future USA regulations. 


14504 (CONF-890631—Vol.1, pp. 398-404) Development of 
the TMI-2 fuel debris shipment program: Lessons learned for 
future spent fuel shipment. Hahn, R.E. (Analytical Resources, 
Inc., Sinking spring, PA (USA)); Ansalmo, A.A. Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th international symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 1. Order Number DE90004447. Available from NTIS, PC 
A22/MF AO1. 

The DOE is currently developing cask systems that will be used 
for the shipment of commercial spent fuel. It is also planning main- 
tenance facilities which will provide the required scheduled 
maintenance on these casks. In the future, it will be developing its 
plans and procedures for the transfer and shipment of commercial 
spent fuel to the repository. Utilities will soon begin planning for the 
shipment of their spent fuel. It is important that the lessons from 
TMI not be lost. The DOE needs to be sensitive to the utilities re- 
quirements as an NRC licensee. Although the DOE itself is not 
regulated by the NRC all of its requirements must be included into 
the DOE’s planning. For the utilities part, they must be sensitive to 
those special DOE requirements and must realize that they are ul- 
timately responsible for the shipments. As a result, they need to 
plan accordingly. 


14505 (CONF-890631—Vol.1, pp. 316-323) Thermal analyses 
of a generic rall cask model and thermal of a test ar- 
ticle using different high-temperature conditions. 
Moya, J.L. (Sandia National Labs., Albuquerque, NM (USA)); 
Brown, N.N. Oak Ridge National Lab., TN (USA). [1989]. DOE 
Contract AC04-76DP00789. From international symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. in The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 1. Order Number DE90004447. Available from NTIS, 
PC A22/MF A01. 

Over the past several years, there have been ongoing discus- 
sions about the attempt to compare the thermal hypothetical 
accident environment in 10CFR71, the NRC regulations for the 
packaging and transportation of radioactive materials and the ther- 
mal qualification test conditions in 49CFR179, the DOT’s thermal 
insulation specifications for tank cars. This paper discussed the 
purposes and differences of each test environment and shows the 
relative magnitude of error that can occur when applying these reg- 
ulations inappropriately. The following analysis shows the relative 
differences between these two thermal environments when each 
one is applied to a generic rail cask. Further examples are given of 
attempts to compare these environments using other methods. 


14506 (CONF-890631—Vol.1, pp. 343-348) Operational/ 
preshipment leak testing of large transport es. Hunter, 
IJ. (Nuclear Transport Ltd., Risley (England)}; Jones, L.; Gowing, 
R. Oak Ridge National Lab., TN (USA). [1989]. From Intemational 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

The Excellox type flask is operated by the Pacific Nuclear Trans- 
port Ltd.(PNTL) and Nuclear Transport Limited (NTL) for 
transporting irradiated fuel from PWR and BWR reactors to repro- 
cessing plants. The combined fleet total more than 80 and vary in 
weight from 50 to 94 tons.The NTL 11 flask transports fuel in the 
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wet mode, the cavity water providing both shielding and a heat 
transfer medium. It has a payload of 7 PWR fuel elements or 17 
BWR fuel elements. The flask body provides a high degree of im- 
pact protection together with a bolt on impact limiters at the lid and 
base ends. A system of elastomer seals forms a containment sys- 
tem for the contents. 


14507 (CONF-890631—Vol.1, pp. 405-410) LWR damaged 
spent fuel transport. Rouquette, Y. (Compagnie Generale des 
Matieres Nucleaires, Velizy (France)); Pretesacque, P. Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 1. Order Number DE90004447. Available from NTIS, 
PC A22/MF A01. 

In the weeks following a reactor shut down, spent fuel is 
checked to control fuel integrity and to identify leaking fuel assem- 
blies. For transport, sound fuel is loaded directly in the cask and 
defective fuels in special bottles designed by COGEMA and placed 
into the cask. We will review the main technical aspects of LWR 
damaged spent fuel transport and COGEMA’s experience in this 
type of transport. 


14508 (CONF-890631-Vol.1, pp. 411-417) Evolution of radi- 
ation doses received by workers and the public during the 
transportation of radioactive materials in France. Hamard, J. 
(CEA, Fontenay-aux-Roses (France)); Fignon, M.; Mauny, G.; 
Bernard, H.; Morin, J. Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 1. Order 
Number DE90004447. Available from NTIS, PC A22/MF A01. 

This study makes an inventory of external irradiation dose equiv- 
alents and collective dose equivalents received by workers and the 
public during the transportation of radioactive materials in France 
between 1982 and 1988 (in the following, the authors use only the 
term dose). It deals with the transport of radiopharmaceuticals, irra- 
diated fuels, wastes and other various radioactive materials. The 
evolution of the doses is referred to the variation of the number of 
packages, the mass on the volume transported for these main cate- 
gories of materials. The transportation of radioactive materials uses 
various transport means: road, rail, air, and implies the intervention 
of various societies. Most of them have taken part in this study. 
Most societies involved in the transport carry out an individual 
dosimetry of the workers. But the decisions to carry such a dosime- 
try depends on the appreciation of the employer in relation with the 
more or less evident level of risk resulting from the transport and 
handling of the radioactive materials. The relatively low level of risk 
in current situations could incite some carriers not to carry out 
individual dosimetry. Thus the knowledge of individual doses es- 
sentially variables with the workers would therefore be difficult. 


14509 (CONF-890631—Vol.1, pp. 418-424) Radiation doses 
arising from the air transport of radioactive materials. Gelder, 
R. (National Radiological Protection Board, Chilton (England)); 
Shaw, K.B.; Wilson, C.K. Oak Ridge National Lab., TN (USA). 
[1989]. From international symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DE90004447. Available from NTIS, PC A22/MF A01. 

There is a compelling need for the transport of radioactive mate- 
rial by air because of the requirement by hospitals throughout the 
world for urgent delivery for medical purposes. Many countries 
have no radionuclide-producing capabilities and depend on im- 
ports: a range of such products is supplied from the United 
Kingdom. Many of these are short lived, which explains the need 
for urgent delivery. The only satisfactory method of delivery on a 
particular day to a particular destination is often by the use of 
scheduled passenger air service. The International Civil Aviation 
Organization's Technical Instructions for the Safe Transport of Dan- 
gerous Goods by Air (ICAO 1987-1988), prescribe the detailed 
requirements applicable to the international transport of dangerous 
goods by air. Radioactive materials are required to be separated 
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from persons and from undeveloped photographic films or plates: 
minimum distances as a function of the total sum of transport in- 
dexes are given in the Instructions. A study, which included the 
measurement and assessment of the radiation doses resulting from 
the transport of radioactive materials by air from the UK, has been 
performed by the National Radiological Protection Board (NRPB) 
on behalf of the Civil Aviation Authority (CAA) and the Department 
of Transport (DTp). 


14510 (CONF-890631—Vol.1, pp. 430-437) A comparison of 
yearly radiation dose to drivers from various types of radioac- 
tive materials. Shuler, J.M. (Dept. of Energy, Washington, DC 
(USA)). Oak Ridge National Lab., TN (USA). [1989]. From Interna- 
tional symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

The purpose of this paper is to examine the radiation dose to 
drivers of vehicles carrying radioactive materials shipments by 
highway. Since a small amount of radiation may be emitted from 
radioactive materials packages, drivers may be exposed to this ra- 
diation. The data on radiation exposure to these drivers are limited. 
This paper will discuss the radiation doses to such drivers based 
on various carriers’ individual radiation dosimetry programs and 
studies that have been conducted in the US. Some of the studies 
that are compared include the exposure of drivers of vehicles car- 
rying spent nuclear fuel, radiopharmaceuticals, low level radioactive 
wastes and uranium hexafluoride. 


14511 (CONF-890631-Vol.1, pp. 438-443) Radiation doses 
arising from the sea transport of radioactive materials. Wilson, 
C.K. (Dept. of Transport, London (England)); Shaw, K.B.; Gelder, 
R. Oak Ridge National Lab., TN (USA). [1989]. From Intemational 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

For both economic and geographic reasons a wide variety of ra- 
dioactive materials is transported to and from the United Kingdom 
(UK) by sea. These materials include those associated with the 
nuclear fuel cycle such as uranium ore concentrate (UOC) and ir- 
radiated nuclear fuel and also radioisotopes used in medicine and 
industry. A study to investigate the UK practices associated with 
the carriage of radioactive materials by sea and to assess the radi- 
ation doses to passengers and crew has been performed by the 
National Radiological Protection Board (NRPB) on behalf of tha UK 
Department of Transport. The Segregation Tables in the IMDG 
Code were reviewed and the implications of a revised quality factor 
for neutrons assessed (ICRU 1986). 


14512 (CONF-890631-Vol.1, pp. 447-453) On the compli- 
ance of type A packages with the requirements of the 
regulations. Schilperoord, A.A. (TNO Packaging Research Insti- 
tute, Delft (Netherlands)); Sikkens, P.J. Oak Ridge National Lab., 
TN (USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DE90004447. Available from NTIS, PC A22/MF A01. 

In the national and international regulations on the transport of 
radioactive materials, which are based on the IAEA Regulations for 
the Safe transport of Radioactive Material, requirements are given 
for the type A packages. There is, however, no official type testing 
and competent authority approval necessary for these type of pack- 
ages. It is the responsibility of the consigner and the manufacturer 
of the packagings to comply with the regulations. In the Netherlands 
the competent authority wanted to get more information, whether 
the type A packages used for the transport of radioactive material 
fulfill the requirements as given in the regulations. Therefore, the 
TNO Packaging Research Institute was asked to carry out a study 
with the aim to make an inventory on the kind of type A packages 
in use in The Netherlands for the transport of radioactive material 
and to investigate whether they comply with the regulations. After 





performing the inventory phase a detailed test procedure was de- 
veloped, based on the test program for type A packagings as given 
in the regulations. This appeared to be necessary in order to be 
able to perform the tests in a reproducible way. Then a selection 
was made from the various kinds of packagings, which were tested 
according to this test procedure. Conclusions were drawn with re- 
spect to the compliance of type A packages with the requirements 
of the regulations and recommendations given for improvement. 


14513 (CONF-890631—Vol.1, pp. 454-461) DOE’s (Depart- 
ment of Energy’s) DOT (Department of Transportation) 
specification 7A type A packaging program - An update and 
future directions. Edling, D.A. (EG and G Mound Applied Tech- 
nologies, Miamisburg, OH (USA)). Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DE90004447. Available from NTIS, PC A22/MF A01. 

The Department of Energy (DOE) funded EG&G Mound Applied 
Technologies to conduct a testing and evaluation program to deter- 
mine which of the packagings used by DOE and its contractors 
met the DOE Type A requirements. The primary objective of this 
program was to provide testing/analysis of the packaging. A sec- 
ond objective was to achieve an enhanced degree of consistency 
in the use, design, manufacture, testing/analysis, and shipment of 
Type A packages by the DOE and its contractors.The third objec- 
tive was to provide a cost effective program which served as 
resource for testing and evaluation for all of DOE and its contrac- 
tors. A continuing goal is to have an on-going program which 
would keep the DOE data base on Type A packagings up-to-date 
and ever available to the shippers. 


14514 (CONF-890631—Vol.1, pp. 462-469) implementation of 
ANSI/ASME NQA-1 for development of GA-4 and GA-o spent 
fuel casks. Dunlap, M.G. (General Atomics, San Diego, CA 
(USA)). Oak Ridge National Lab., TN (USA). [1989]. From Interna- 
tional symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

Early in 1988, the US Department of Energy - idaho Operations 
Office (DOE-ID) awarded General Atomics (GA) a contract for the 
Legal Weight Truck (LWT) Cask Development Project. This project 
is part of a national program for transportation and permanent dis- 
posal of spent nuclear fuel and other nuclear wastes, as mandated 
by the Nuclear Waste Policy Act of 1982 and administered by the 
Office of Civilian Radioactive Waste Management (OCRWM). The 
scope of work covers the prototype development of a Legal Weight 
Transportation System for highway shipment of spent Pressurized 
Water Reactor (PWR) and Boiling Water Reactor (BWR) fuel from 
existing and proposed reactor facilities to a repository or a moni- 
tored retrievable storage facility. The system consists of a cask, a 
semi-trailer, and the associated ancillary equipment. The PWR 
configuration carriers four elements and is designated the GA-4 
cask. The BWR configuration carriers nine elements and is desig- 
nated the GA-9 cask. 


14515 (CONF-890631—Vol.1, pp. 470-474) OPAS - Operation 
Quality Assurance System for a radioactive material transport 
company. Jahn, J.D. (Nuclear Cargo and Service GmbH, Frankfurt 
(West Germany)); Schneider, K.A. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 1. 
Order Number DE90004447. Available from NTIS, PC A22/MF A01. 

Nuclear Cargo + Service GmbH (NCS) has decided to install the 
OPAS (Operations Quality Assurance System for a Radioactive 
Materials Transport Company), because a quality manual ’Contain- 
ers’ has been obligatory for a few years and a quality manual 
‘Transports’ will become a legal requirement next year. An addi- 
tional reason to install OPAS as soon as possible were the yearly 
increasing quantity of laws and ordinances, and the also increasing 
necessary qualification of the staff and the quality of transport 
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equipment. The widespread rejection of the nuclear industry by the 
German people makes it essential to NCS to operate perfectly. 
Therefore, NCS has planned, developed, and is implementing 
OPAS, its own quality system covering all safety related opera- 
tions.The main activity of NCS is the organization and realization of 
transports of radioactive materials and other dangerous goods. 
This includes mainly the design, licensing, procurement and opera- 
tion of containers, special security vehicles, security systems, 
communication systems, storage of radioactive materials and dan- 
gerous goods. 


14516 (CONF-890631—Vol.1, pp. 475-482) Packaging re- 
quirements under the new regulatory changes and their 
effects on the shippers quality control program. Hahn, R.E. 
(Analytical Resources, Inc., Sinking Spring, PA (USA)); Farinoso, 
F. Oak Ridge National Lab., TN (USA). [1989]. From international 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 1. Order Number 
DE90004447. Available from NTIS, PC A22/MF A01. 

The Nuclear Regulatory Commission (NRC) has published pro- 
posed changes to their current radioactive material transportation 
regulations (10 CFR Part 71) for comment in the Federal Register. 
The Department of Transportation (DOT) has also developed 
changes to their Hazardous Material Regulations dealing with ra- 
dioactive material. These proposed regulations should soon be 
published for comment, also in the Federal Register. These regula- 
tory changes are designed to bring the US in line with the 
international regulations published by the International Atomic En- 
ergy Agency (IAEA). Assuming that DOT adopts essentially IAEA 
regulations, a significant impact of these c S falls in the area 
of packaging used for the shipment of Low Specific Activity (LSA) 
material and the new proper shipping category of Surface Contami- 
nated Objects. Since the majority of the shipments made by 
nuclear power facilities fall into this category, these changes will di- 
rectly effect the operations of these facilities. 


14517 (CONF-890631—Vol.1, pp. 483-489) Compliance as- 
surance and regulatory agency's cooperation in the UK. 
(Benefits resulting from cooperation between the UK Regule- 
tory Enforcing Agencies and the use of quality assurance as a 
method of assuring compliance). Pecover, C.J.; Ross, B.C. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and jon of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. in The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 1. Order Number DE90004447. 
Available from NTIS, PC A22/MF A01. 

The impact of the 1985 Edition of "IAEA-Regualtions for the Safe 
Transport of Radioactive Material-Safety Series No 6’ on the trans- 
port of radioactive materials in the UK has been gradual but very 
significant. This paper attempts to describe the particular impact of 
the two paragraphs (209 and 210) which have arguably had the 
most significant impact on the United Kingdom’s Competent Au- 
thority and other government agencies notably the Health and 
Safety Executive. 


14518 (CONF-890631—Vol.1, pp. 490-492) Leaktightness 
definitions for and leakage tests on packages for the transport 
of radioactive materials. Tanguy, L. (Commissariat a |’'Energie 
Atomique, Fontenay-aux-Roses (France)). Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th international symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 1. Order Number DE90004447. Available from NTIS, PC 
A22/MF A01. 

In 1986, the International Organization for Standardization asked 
@ group of experts representing some fifteen countries to draft a 
standard for the leaktightness of packagings used for the 
of radioactive materials. Sub-Committee 5 (Nuclear Fuel Technol- 
ogy) was put in charge of coordinating this action within the wider 
context of TC 85 (Nuclear Energy). This request met a widely felt 
need as, although many countries are directly concemed by this 
subject, very few of them have explicit regulations relating to it. It 
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was in the US that the first structured approach to the problem was 
made: this resulted in the ANSI N 14.5 standard which was first 
published in 1977 then again, in a revised version, in 1987. Since 
then, many countries, or at least a large number of operating orga- 
nizations from many different countries, have adopted this standard 
which, although it has not received general approval for the entirety 
of the specifications laid down and solutions proposed, at least has 
the advantage of proposing a coherent approach to the problem. 


14519 (CONF-890631-—Vol.1, pp. 425-429) Radiopharmaceu- 
ticals transportation by highway and air - Operations and 
regulatory control. Carriker, A.W. (Dept. of Transportation, Wash- 
ington, DC (USA)). Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 1. Order 
Number DE90004447. Available from NTIS, PC A22/MF A01. 

The transportation conditions for radiopharmaceuticals are differ- 
ent than most other radioactive materials. The characteristics of the 
radioactive products and the needs of the shippers and consignees 
have resulted in the evolution of special carriers and delivery sys- 
tems. Many of the resulting worker activities probably were not 
anticipated several decades ago when the basic radiation safety 
assumptions were established for the transportation regulations. 
The basic concept of limiting only the dose rates to workers and 
not the accumulated doses may no longer be valid for transporta- 
tion of radiopharmaceuticals. 


14520 (DOE/NE/37968-7) Determining the pose of three- 
dimensional objects through multisensor fusion. Eason, R.O.; 
Gonzalez, R.C. Tennessee Univ., Knoxville, TN (USA). 1 Sep 
1988. 126p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract FG02-86NE37968. (CONF-881116—4: Symposium on optical 
and opto-electronic engineering: advances in intelligent robotics 
systems, Cambridge, MA (USA), 6-11 Nov 1988). Order Number 
DE90005408. Available from NTIS, PC A07/MF A01 - OSTI; GPO 
Dep. 
This research addresses the problem of determining the position 
and orientation (pose) of a known object, given partial pose infor- 
mation from different types of sensors. From our viewpoint each 
sensory measurement provides geometric information constraining 
the position and orientation of an object feature; e.g., if depth is 
unknown, then visual sensing of an object vertex reveals that the 
vertex lies somewhere on a certain line in space (we assume 
object features have already been matched to sensory data). Dif- 
ferent sensors provide different forms of these constraints and also 
involve different measurement accuracies. The problem is to find a 
best guess of object pose when given such information from a vari- 
ety of sensors. The approach proposed in this research is of the 
Least Mean Square Error (LMSE) variety. It involves combining the 
parameters of each sensory measurement with the estimated er- 
rors in measurement to form a distance function which provides a 
measure of error for particular values of the measurement parame- 
ters. From the model of each type of sensing, we define a 
constraint relationship between the measurement parameters and 
the parameters describing the position and orientation of an object 
feature. These constraints and the distance function generated by 
the sensory measurement are used to generate a distance function 
of the object feature parameters. From this new distance function 
and the known object model, a third distance function, one of the 
pose parameters, is created. This local pose distance function de- 
scribes an error as a function of the pose parameters based on a 
single sensory measurement. 58 refs., 10 figs., 7 tabs. 


14521 (DOE/NE/37968-8) Designing vision systems for 
robotic applications. Trivedi, M.M. Tennessee Univ., Knoxville, 
TN (USA). Dept. of Electrical and Computer Engineering. [1988]. 
10p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
FG02-86NE37968. (CONF-8811250—1: Intelligent robots and com- 
puter vision, Cambridge, MA (USA), 7-11 Nov 1988). Order 
Number DE90005409. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Intelligent robotic systems utilize sensory information to perceive 
the nature of their work environment. Of the many sensor modali- 
ties, vision is recognized as one of the most important and 
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cost-effective sensors utilized in practical systems. In this paper, 
we address the problem of designing vision systems to perform a 
variety of robotic inspection and manipulation tasks. We describe 
the nature and characteristics of the robotic task domain and dis- 
cuss the computational hierarchy goveming the process of scene 
interpretation. We also present a case study illustrating the design 
of a specific vision system developed for performing inspection and 
manipulation tasks associated with a control panel. 27 refs., 6 figs. 


14522 (DOE/NE/37968—10) Automatic inspection of analog 
and digital meters in a robot vision system. Trivedi, M.M.; 
Marapane, S.; Chen, ChuXin. Tennessee Univ., Knoxville, TN 
(USA). Dept. of Electrical and Computer Engineering. [1988]. 10p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract FG02- 
86NE37968. (CONF-8811298—-1: 4. conference on artificial 
intelligence for space applications, Huntsville, AL (USA), Nov 
1988). Order Number DE90005411. Available from NTIS, PC 
AO3/MF A01 - OSTI. 

A critical limitation of most of the robots utilized in industrial envi- 
ronments arises due to their inability of utilizing sensory feedback. 
This forces robot operation in a totally preprogrammed or teleoper- 
ation modes. In order to endow the new generation of robots with 
higher levels of autonomy techniques for sensing of their work en- 
vironments and for accurate and efficient analysis of the sensory 
data must be developed. In this paper detailed development of vi- 
sion system modules for inspecting various types of meters, both 
analog and digital, encountered in a robotic inspection and manipu- 
lation tasks are described. These modules are tested using 
industrial robots having multisensory input capability. 8 refs., 4 
figs., 1 tab. 


14523 (DOE/NE/37968-11) A vision system for robotic 
inspection and manipulation. Trivedi, M.M.; Chen, ChuXin; Mara- 
pane, S. Tennessee Univ., Knoxville, TN (USA). Dept. of Electrical 
and Computer Engineering. Mar 1989. 12p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract FG02-86NE37968. (CONF- 
890143-3: SPIE/SPSE symposium on electronic imaging: 
advanced devices and systems, Los Angeles, CA (USA), 15-20 
Jan 1989). Order Number DE90005412. Available frem NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Advanced robotic systems should be able to perform a variety of 
tasks in complex, unstructured environments with increased level 
of autonomy. Robots provide the physical link between intelligence 
and action. Structurally, a robot can be considered as having three 
modules. These include, (1) Mechanical assemblies, such as robot 
arm, end effectors, and mobility platforms, (2) Sensors, for sensing 
the work environment of a robot, and (3) the Perception, Planning 
and Control unit, which is utilized for interpreting the sensory inputs 
and for planning and controlling the actions of the robot. Most of 
the robotic systems currently employed in the industry require a 
highly structured environment for the robot to operate. This require- 
ment can be relaxed if the robot is endowed with an array of 
external sensors to sense its environment. The sensor-driven oper- 
ation is critical for making robots more versatile and flexible to use. 
Advanced robotic systems which are capable of utilizing sensor 
modalities such as vision, range, force, and touch can be em- 
ployed in a variety of application domains. Of these, vision is 
recognized to be a very important sensory modality. It offers rich 
sensory data for accurate and detailed interpretation of the compo- 
sition of a robot's work environment. Object recognition, 
determination of their locations in the 3-dimensional workspace, in- 
spection of their status are all important tasks where vision derived 
information can be effectively utilized. 10 refs., 6 figs., 3 tabs. 


14524 (IE-TIIT-84/0100) Comparative analysis of roofs for 
tueling stations. Lemberg, A. Technion-lsrael Inst. of Tech., Haifa 
(Israel). Faculty of Civil Engineering. May 1984. 101p. (In Hebrew 
and English). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

In Hebrew; contents list, abstract and legends repeated in Eng- 
lish. 

The Israel Ministry of Transport’s specifications for canopies for 
gasoline filling stations have proved to be impracticable and 
canopies of many sizes, materials and designs are in use. In this 
work, the following types of canopies were surveyed, analyzed and 
compared: (1) Hypars (hyperbolic paraboloid) of symmetric and 





asymmetric rectangular plans and hexagonal plans. (2) Solid rein- 
forced concrete. (3) Ribbed reinforced concrete slab. (4) Steel 
skeleton with a lightweight cover made of steel, asbestos, cement, 
fiberglass, etc. Economic and technical analysis indicates that Hy- 
pars and solid slabs on 4 supporting columns are the cheapest to 
build. The cost of steel construction depends on the type of roof- 
ing, the cheapest being corrugated asbestos roofs, which are 
roughly equivalent to Hypar or solid floor canopies. Prefabricated 
canopies cost 2-3 times as much, but this is partly offset by their 
greater speed of erection. Considerations affecting the choice at a 
particular site include: whether the site is new or pre-existing, 
corrosion protection, ease of maintenance, fire safety and durabil- 
ity. Cases in which canopies have been damaged by vehicles have 
usually involved canopies which had been built to earlier standards 
which involved lower lorry loads than those now permitted. The 
above types of canopies are analyzed and it is concluded that new 
solutions should be examined for existing as well as for new filling 
stations. The main alternatives discussed are: galvanized steel 
construction, flat slab concrete without overhangs and ferrocement 
concrete slabs combined with mass produced galvanized steel 
trusses. (RP) 41 figs., 4 tabs., 15 refs. 


14525 (IIVG-dp-85-208) New production concepts in West 
German car plants. Juergens, U.; Dohse, K.; Malsch, T. Wis- 
senschaftszentrum Berlin fuer Sozialforschung GmbH (WZB) 
(Germany, F.R.). Internationales Inst. fuer Vergleichende 
Geselischaftsforschung. Mar 1985. 51p. (in German). Order Num- 
ber DE90740277. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

The publication deals with the specific forms of the more recent 
developments in production technology and organization of work in 
car plants in the Federal German automotive industry and investi- 
gates the structures of work associated with the automation 
strategy in the field of tension of capital and work. The manifold 
forms and approaches of new production concepts open up new 
avenues for solving the problems of production economy; at the 
same time they are to be interpreted as an explorative phase in a 
comparatively young search process. It reflects clearly the interests 
participating in the process of restructuring, and the resulting fiekis 
of conflict. (orig /HW). 


14526 (IIVG-pre—84-223) New production concepts in West 
German car plants. Juergens, U.; Dohse, K.; Malsch, 
T. Wissenschaftszentrum Berlin fuer Sozialforschung GmbH 
(WZB) (Germany, F.R.). Intemationales Inst. fuer Vergle- 
ichende Gesellschaftsforschung. Dec 1984. 48p. Order Number 
DE90740274. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

The publication deals with the specific forms of the more recent 
development of production technology and organization of work in 
the Federal German automotive industry and investigates the struc- 
tures of work connected with the automation strategy in the field of 
tension between capital and work. The manifold forms of, and ap- 
proaches to, new production concepts point to new ways for 
solving the problems of the economy of production; at the same 
time, they are to be interpreted as a phase of exploration in a 
search process that is still in its early stages by comparison. The 
interests influencing the process of reorganization, and the resuk- 
ing fields of conflict are clearly recognizable. (orig/HW). 


14527 (JAERI-M-89-121) A complete description of robot 
manipulator dynamics based on Lagrangian mechanics. 
Sasaki, Shinobu (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Sep 1989. 83p. (in Japanese). 
Order Number DE90741467. Available from NTIS (US Sales Only), 
PC AOS/MF A01. 

Manipulator dynamics is one of the most important research top- 
ics in the field of robotics. Many different approaches have been 
taken to obtain a good understanding of what the kinetic equations 
exactly are. Their complete descriptions for a full six-jointed arm, 
however, have hardly been reported due to extremely laborious 
and complicated processes of derivation. With the aid of computer 
code REDUCE, which has a capability to carry out algebraic oper- 
ations accurately, a new attempt was made in this paper to derive 
dynamics equations in a systematic manner based on Lagrange 
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mechanics. The full description shown will give useful information 
in designing the control algorithms for robot manipulators. (author). 


14528 (KURRI-TR-319) Proceedings of the 3rd KURRI 
symposium on criticality safety. Nishina, Kojiro (Nagoya Univ. 
(Japan). Faculty of Engineering); Kobayashi, Keiji (eds.). Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst. May 1989. 
78p. (In Japanese). (CONF-8808287—: 3. KURRI symposium on 
criticality safety, Kumatori (Japan), 8 Aug 1988). Order Number 
DE90741372. Available from NTIS (US Sales Only), PC A05/MF 
A01. 

This issue is the collection of the papers presented at the title 
meeting. The 4 of the presented papers are indexed individually. 
(JPN). 


14529 (LA-11660-MS) MISTY ECHO proof test of the 
GRMPY system. Deupree, R.G. (Los Alamos National Lab., NM 
(USA)); Flicker, S.L.; Turner, W.J.; Watson, C.A.; Khalsa, N.; Macy, 
D. Los Alamos National Lab., NM (USA). Jan 1990. 43p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-36. Order Number DE90006167. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

The GRMPY system that was fielded on the MISTY ECHO event 
demonstrated that a small cadre of people could perform all field- 
ing tasks. This report describes each task in detail and outlines the 
components of the GRMPY system. Suggestions are made for sys- 
tem improvement. The data are presented that were obtained on 
eight of the nine GRMPY stations fielded. 2 refs., 22 figs., 3 tabs. 


14530 (OH/RD-88-315-K) Lambton TGS [thermal generat- 
ing station]: Vibration monitoring on high enegy piping. 
Anderson, H.L.; deMontmorency, M. Ontario Hydro Research Div., 
Toronto, ON (Canada). 28 Feb 1989. 110p. (MICROLOG—89- 
04818). Available from PC Ontario Hydro Research Division, 
Records Clerk, Bldg. KR 107, 800 Kipling Ave., Etobicoke, ON, 
CAN M8Z 5S4; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $10.00 CAN; MF $10 CAN. 

Vibration of pipes under transient and steady state operating 
conditions is discussed. This study was undertaken as part of a 
project to provide data to the mechanical design department for 
use in assessment of the piping life expectancy. It was performed 
on the high energy piping systems at Lambton Thermal Generating 
Station, Unit 3. The main steam and loop piping, cold reheat piping 
and hot reheat piping comprised the high energy system. The vi- 
bration levels under the transient and full load conditions monitored 
were found to be very low at very low frequencies. No significant 
transient vibration response was observed under the conditions 
studied. The data for the 150 MW and 400 MW tests were affected 
by thermal gradients on the B&K 4370 accelerometers and integra- 
tors problems with the associated signal conditioning equipment 
which resulted in distortion of the vibration signals. The data pre- 
sented have been filtered to mitigate the effects of electronic noise. 
However, all data for the 150 and 400 MW tests should be treated 
as upper bound estimates of piping vibration levels. 75 figs., 4 
tabs. 


14531 (PB-90-115247/XAB) Report of NSF (National Sci- 
ence Foundation) Panel on large magnetic fields. Final report. 
National Science Foundation, Washington, DC (USA). Div. of Mate- 
rials Research. Jul 1988. 63p. Available from NTIS, PC A04/MF 
A01. 

Contents include: Contributions of large magnetic fields to con- 
densed matter science: high-temperature superconductors, 
heavy-fermion compounds, neutral quantum fluids and solids, 
semiconductors, diluted magnetic semiconductors, artificially struc- 
tured lower-dimensional materials, one-dimensional conductors, 
phase transitions, and magnetism; Contributions of large magnetic 
fields to other sciences: nuclear magnetic resonance, atomic and 
molecular physics, plasma physics, complex fluids, biophysics and 
biosciences, and magnetochemistry; Contributions of large mag- 
netic fields to technology and engineering: superconductivity, 
metallic superlattices, polymer science, magnetic resonance and 
imaging, magnetic materials, materials processing, separations, and 
beneficiation; High-field facilities and the production of large mag- 
netic fields: facilities, water-cooled magnets, materials for high-field 
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magnets, superconducting magnets, hybrid magnets, quasi-static 
fields, magnets for nuclear magnetic resonance, millisecond pulsed 
fields, nonstationary pulsed fields, operation of pulsed field facili- 
ties, and power supplies for DC water-cooled magnets. 


14532 (PB-90-851452/XAB) Robots for hazardous duties: 
Miltary, space, and nuclear facility applications. October 1986- 
October 1989 (Citations from the NTIS data base). Report for 
October 1986-October 1989. National Technical Information Ser- 
vice, Springfield, VA (USA). Nov 1989. 187p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB—89-850044. 

This bibliography contains citations concerning the design and 
application of robots used in place of humans where the environ- 
ment could be hazardous. Military applications include autonomous 
land vehicles, robotic howitzers, and battlefield support operations. 
Space operations include docking, maintenance, and mission sup- 
port, both intra-vehicular and extra-vehicular activities. Nuclear 
applications include operations within the containment vessel, ra- 
dioactive waste operations, fueling operations, and plant security. 
Many of the articles reference control techniques and the use of 
expert systems in robotic operations. Applications involving indus- 
trial manufacturing, walking robots, and robot welding are cited in 
other published searches in this series. (This updated bibliography 
contains 360 citations, 98 of which are new entries to the previous 
edition.) 


14533 (PB—90-852559/XAB) Homopolaer motors and genera- 
tors. January 1975-November 1989 (Citations from the 
INSPEC: Information Services for the Physics and Engineering 
Communities data base). Report for January 1975-November 
1989. National Technical Information Service, Springfield, VA 
(USA). Nov 1989. 140p. Available from NTISPC NO1/MF N01. 

Supersedes PB—88-869672. 

This bibliography contains citations concerning design, analysis, 
construction, testing, and applications of homopolar motors and 
generators. Energy storage for nuclear fusion and industrial weld- 
ing facilities are discussed. Applications of homopolar motors in 
transportation are presented. Topics also include magnetic circuit 
analysis, superconducting windings, and environmental testing. 
(This updated bibliography contains 271 citations, 58 of which are 
new entries to the previous edition.) 


14534 (UCRL—15910-Interim) Design and evaluation guide- 
lines tor Department of Energy facilities subjected to natural 
phenomena hazards. Kennedy, R.P. (Structural Mechanics Con- 
sulting, Inc., Yorba Linda, CA (USA)); Short, S.A.; McDonald, J.R.; 
McCann, M.W.; Murray, R.C. Lawrence Livermore National Lab.., 
CA (USA). Oct 1989. 1383p. Sponsored by U.S. DOE Environment 
Health & Safety. DOE Contract W-7405-ENG-48. Order Number 
DE90006133. Available from NTIS, PC A07/MF A01 - OSTI; GPO 
Dep. 

Uniform design and evaluation guidelines have been developed 
for protection against natural phenomena hazards for facilities at 
DOE sites throughout the United States. The guidelines apply to 
design of new facilities and to evaluation, modification, or upgrade 
of existing facilities. The goal of the guidelines is to assure that 
DOE facilities are constructed to safely withstand the effects of nat- 
ural phenomena such as earthquakes, extreme winds, and 
flooding. 85 refs., 11 figs., 18 tabs. 


14535 A prior-knowledge-based optimal Wiener-filtering ap- 
proach to ultrasonic-scattering-amplitude. Neal, S.P. Thesis 
(Ph. D.). 216p. lowa State Univ., Ames, IA (US) (1988). DOE Con- 
tract W-7405-ENG-82. Available from University Microfilms, PO 
Box 1764, Ann Arbor, Mi 48106, Order No.89-09,179. 

Advances in component life-prediction techniques have promoted 
increased interest in quantitative nondestructive characterization of 
flaws in engineering materials. Flaw-characterization techniques 
utilize a signature from the flaw. in ultrasonics, the signature is es- 
timated from noise-corrupted experimental measurements of the 
scattered acoustic wave field resulting from insonification of the 
flaw. Estimating the flaw's signature involves removing the effects 
of the measurement system in the presence of noise. In the 
frequency domain, the flaw's signature is called a scattering ampli- 
tude. This work evaluates an optimal Wiener-filtering approach to 
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scattering amplitude estimation. The scattering-amplitude estima- 
tion problem is described with stochastic models in which noise 
and scattering amplitude are assumed to be random variables. The 
optimal Wiener filter is derived for the general case where scatter- 
ing amplitude and noise are assumed to be uncorrelated, Gaussian 
random variables with known mean and variance; the filter 
determines an optimal estimate as the weighted average of the in- 
formation derived from measurement of the scattered acoustic field 
and prior information about the flaw distribution. 


14536  Criticality experiments with neutron flux traps con- 
taining voids. Bierman, S.R. Transactions of the American 
Nuclear Society (USA), 59: 174-175 (1989). (CONF-890604—: An- 
nual meeting of the American Nuclear Society, Atlanta, GA (USA), 
4-8 Jun 1989). 

Criticality experiments to measure the reactivity effect of voiding 
in neutron flux traps were recently performed at the US Depart- 
ment of Energy (DOE) Critical Mass Laboratory at Hanford. The 
work was funded by the DOE Office of Civilian Radioactive Waste 
Management. The objective of these measurements was to provide 
data for validating calculational methods used in the criticality de- 
sign analyses and assessment of light water reactor fuel storage 
and transport. The measurements were performed in an experi- 
mental assembly arrangement previously used to measure the 
reactivity effectiveness of neutron flux traps. The results obtained 
in the voiding measurements are presented in this paper. 


14537 = Criticality evaluations of scrambled fuel in water 
basin storage. Fast, E. Transactions of the American Nuclear So- 
ciety (USA), 59: 183-184 (1989). (CONF-890604—: Annual 
meeting of the American Nuclear Society, Atlanta, GA (USA), 4-8 
Jun 1989). 

Fuel stored underwater in the Idaho Chemical Processing Plant 
basins has been subjected to the usual criticality safety evaluations 
to assure safe storage configurations. Certain accident or emer- 
gency conditions, caused by corrosion or a seismic event, could 
change the fuel configuration and environment to invalidate previ- 
ous calculations. Consideration is given here to such contingencies 
for fuel stored in three storage basins. One basin has fuel stored in 
racks, on a generally flat floor. In the other two basins, the fuel is 
stored on yokes and in baskets suspended from a monorail sys- 
tem. The floor is ribbed with 30.48-cm-thick and 80-cm-high 
concrete barriers across the basin width and spaced 30.48 cm 
apart. The suspended fuel is typically down to 15 cm above the 
floor of the channel between the concrete barriers. These basins 
each have 29 channels of 18 positions maximum per channel for a 
total of 522 possible positions, which are presently 77 and 49% oc- 
cupied. The three basins are hydraulically interconnected. Several 
scenarios indicate possible changes in the fuel configuration. An 
earthquake could rupture a basin wall or floor, allowing the water 
to drain from all basins. All levels of water would fall to the com- 
pletely drained condition. Suspended fuel could drop and fall over 
within the channel. Corrosion might weaken the support systems or 
cause leaks in sealed fuel canisters. Calculations were made with 
the KENO-IV criticality program and the library of mostly Hansen- 
Roach 16-energy-group neutron cross sections. 


14538 HT-9 duct cutting - IEM [Interim Examination and 
Maintenance] cell and mock-up testing experience at FFTF 
[Fast Flux Test Facility]. Gibbons, P.W.; Greenwell, R-K. Transac- 
tions of the American Nuclear Society (USA), 55: 650 (1987). 
(CONF-8711195—: American Nuclear Society winter meeting, Los 
Angeles, CA (USA), 15-19 Nov 1987). 

This paper describes experience gained during remote cutting of 
the HT-9 alloy duct from an advanced fuel assembly in the Interim 
Examination and Maintenance (IEM) cell at the Fast Flux Test Fa- 
cility (FFTF). Also described is a test program performed on 
mock-up equipment to develop successful cutting parameters. 


14539 FFTF/IEM [Fast Flux Test Facility/interim Examination 
and Maintenance] cell fuel pin weighing system. Gibbons, P.W. 
Transactions of the American Nuclear Society (USA), 55: 653-654 
(1987). (CONF-8711195—: American Nuclear Society winter meet- 
ing, Los Angeles, CA (USA), 15-19 Nov 1987). 





The Interim Examination and Maintenance (IEM) cell in the Fast 
Flux Test Facility (FFTF) is used for remote dissassembly of irradi- 
ated fuel and materials experiments. For those fuel experiments 
where the FFTF tag-gas detection system has indicated a fuel pin 
cladding breach, a weighing system is used in identifying that fuel 
pin with a reduced weight due to the escape of gaseous and 
volatile fission products. A fuel pin weighing machine, originally 
purchased for use in the Fuels and Materials Examination Facility 
(FMEF), was the basis for the IEM cell system. Design modifica- 
tions to the original equipment were centered around adapting the 
machine to the differences between the two facilities and correcting 
deficiencies discovered during functional testing in the IEM cell 
mock-up. 


14540 identification of a breached fuel pin in the IEM [In- 
terim Examination and Maintenance] cell. McGuinness, P.W.; 
Kalk, J.J.; Hicks, D.F. Transactions of the American Nuclear Society 
(USA), 55: 654-655 (1987). (CONF-8711195—: American Nuclear 
Society winter meeting, Los Angeles, CA (USA), 15-19 Nov 1987). 

Novel methods were successfully employed to identify one 
breached fuel pin in a 247-pin fuel assembly. The assembly was 
an experiment that had been irradiated at the Fast Flux Test Facil- 
ity (FFTF), an experimental liquid-metal reactor operated by 
Westinghouse Hanford Company for the US Department of Energy. 
A fuel assembly known to contain breached fuel pins was removed 
from the sodium-cooled FFTF reactor in November 1984. Later, 
this assembly was brought into the FFTF’s Interim Examination 
and Maintenance (IEM) cell to be disassembled and, for the first 
time ever at FFTF, to identify a breached fuel pin. The synergistic 
evaluation of the four different verification techniques - visual ex- 
amination, cladding swipe activity, wash water radiochemistry, and 
pin weight - provided rapid and positive identification. The capabil- 
ity to perform future detective work of this kind has been 
conclusively demonstrated. 


14541 Proximity fuze. Harrison, T.R. To Dept. of Energy, 
Washington, DC. USA Patent 4,859,054. 22 Aug 1989. Filed date 
10 Jul 1987. USA Patent Application 7-071,952. Int. Cl. GO1C 
3/08;F42C 13/02. 10p. Available from Patent and Trademark Of- 
fice, Box 9, Washington, DC 20232. 

A proximity fuze system is described. It includes an optical rang- 
ing apparatus, a detonation circuit controlled by the optical ranging 
apparatus, and an explosive charge detonated by the detonation 
circuit. The optical ranging apparatus includes a pulsed laser light 
source for generating target ranging light pulses and optical refer- 
ence light pulses. A single lens directs ranging pulses to a target 
and collects reflected light from the target. An optical fiber bundle 
is used for delaying the optical reference pulses to correspond to a 
predetermined distance from the target. The optical ranging appa- 
ratus includes circuitry for providing a first signal depending upon 
the light pulses reflected from the target, a second signal depend- 
ing upon the light pulses from the optical delay fiber bundle, and 
an output signal when the first and second signals coincide with 
each other. The output signal occurs when the distance from the 
target is equal to the predetermined distance from the target. Addi- 
tional circuitry distinguishes pulses reflected from the target from 
background solar radiation. 
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Refer also to citation(s) 12583, 13106, 13335, 13431, 13487, 
13602, 13799, 14006, 14105, 15154, 15388, 15800, 15801 


14542 (AD-A-212851/0/XAB) Block-structured solution of 
three-dimensional transonic flows using parallel processing. 
Final report, 1 June 1987-31 May 1989. Ecer, A. Indiana Univ.- 
Purdue Univ., Indianapolis, IN (USA). School of Engineering and 
Technology. Aug 1989. 20p. Available from NTIS, PC A03/MF A01. 

The main objective of the program has been to implement and 
test the three-dimensional, block-structured Euler solver on com- 
puters with multiple processors. The developed scheme involves 
the partitioning of a large aerodynamics problem into several 
smaller problems where each represents a particular flow region. 
Each of these problems is run on an Intel-IPSC computer with six- 
teen processors and an IBM 3090 computer with four processors. 
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In the case of IPSC, the memory is distributed between sixteen 
processors (4.5 megabytes each). In the case of IBM 3090, all four 
processors share the same large memory. Several test cases have 
been run on these computers and basic considerations for analyz- 
ing large problems on parallel computers have been investigated. 


14543 (ANL/CNSV-TM-208) Critical review of organic fluid 
fouling: Final report. Watkinson, A.P. (British Columbia Univ., 
Vancouver, BC (Canada). Dept. of Chemical Engineering). Argonne 
National Lab., IL (USA); British Columbia Univ., Vancouver, BC 
(Canada). Dept. of Chemical Engineering. Dec 1988. 136p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract W-31109-ENG-38. Order Number DE90005760. Available 
from NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 

The premise behind this study is that only through an under- 
standing of the mechanisms of the chemical and physical 
processes involved in organic fluid fouling of heat transfer surfaces 
can rational steps be taken in the design and operation of indus- 
trial heat exchangers in order to control or reduce the economic 
penalties associated with fouling. Reduction of fouling has the po- 
tential to save substantial amounts of energy (~3 quads), as well 
as capital and other operating costs. This critical review was un- 
dertaken to provide a current summary of what is known about 
organic fluid fouling of heat transfer surfaces, and to recommend 
directions for needed research. 94 refs., 21 figs., 25 tabs. 


14544 (CEA-R-5502) Forced convection film condensation 
along a flat plate in the presence of noncondensable gas and 
of liquid droplets. Matuszkiewicz, A.; Vernier, P.; Gentil, O. CEA 
Centre d’Etudes Nucleaires de Grenoble, 38 (France). Inst. de 
Recherche Technologique et de Developpement Industriel (IRDI). 
Oct 1989. 120p. (in French). Order Number DE90741280. Avail- 
able from NTIS (US Sales Only), PC AO6/MF A01. 

The current assumption of metastable state in the gas-vapor 
mixture is replaced by a hypothesis of saturated state at equilib- 
rium. This enables us to determine the droplet mass fraction profile 
in the laminar boundary layer. The basic equations are the two- 
phase, two-component balance equations in the 
approximation. As a consequence new formulations result for the 
gaz-phase diffusion equation, and for the mixture, bulk and inte-fa- 
cial, thermal energy equations. Using a similarity transformation the 
equations to be solved are reduced to non linear ordinary differen- 
tial equations with boundary conditions. For small temperature 
differences between the mixture and the wall, an analytical relation 
was found between the profiles of droplet mass fraction and tem- 
perature. Such a relation shows that for some mixtures, e.g. air 
and steam, the droplets evaporate i.e. the droplet mass fraction 
decreases toward the wall, as temperature does (positive gradient). 
On the contrary, for other mixtures, e.g. air-alcohol, the mass 
fraction increases. For high temperature differences, numerical cal- 
culations for an air-steam mixture give nonmonotonic profiles 
displaying a steep negative gradient near the interface. For temper- 
ature differences up to 40 K, the heat flux across the condensation 
film is found to be only slightly influenced by the droplets growth. 


14545 (DOE/AL/33183-T13) Modeling of turbulent 

as a volume process. Jennings, M.J. (Illinois Inst. of Tech., 
Chicago, IL (USA)); Morel, T. Integral Technologies, inc., West- 
mont, IL (USA). 1987. 9p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC04-86AL33183. Order Num- 
ber DE90003499. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

One of the issues in turbulence modeling is the representation of 
turbulent transport of Reynokds-averaged quantities, both mean val- 
ues and turbulent statistics. The process of turbulent transport is 
one of dispersion due to the fluctuating turbulent motions, which 
span a wide range of spatial scales. In the current models of turbu- 
lence, some of the transport terms are calculated from transport 
equations for the terms themselves. Specifically, the turbulent 
transport of a quantity ¢ due to velocity-¢ correlations may be cal- 
culated from higher-order equations obtained by manipulation of 
the ¢-equation and the momentum equation. However, each such 
equation introduces additional transport terms due to velocity and 
pressure correlations. 6 refs., 5 figs. 
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(DOE/ER/13397-—2) Colliding natural convection 
boundary layer flow in a ular enclosure. Wang, Wei- 
gung. California Univ., Berkeley, CA (USA). 22 Nov 1989. 172p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG03- 
85ER13397. Order Number DE90005397. Available from NTIS, PC 
AO9/MF A01 - OSTI; GPO Dep. 

The colliding boundary layers problem through buoyant effects 
was first investigated by Eichhorn and Flicker [1962] and 
subsequently by Humphrey and Bleinc [1985]. A sketch of the con- 
figuration of this problem is shown in Figure 1.1a. A vertical wall of 
a rectangular enclosure is divided into two symmetrical half- 
sections serving as conducting surfaces. The top, bottom, and the 
rest of vertical walls of enclosure are insulated. The upper half- 
section of the conducting wall is kept at a temperature T., which is 
colder than the ambient fluid, while the lower half-section is kept at 
a temperature T,, which is hotter than the ambient: fluid. 
Accordingly, the density differences induced by the respective half- 
sections generate a pair of natural convection boundary layers 
directed toward each other. 15 refs., 68 figs., 3 tabs. 


14547 (DOE/ER/13913-2) Study of interfacial behavior in 
cocurrent gas-liquid flows: Progress report, May 1, 1989—April 
30, 1990. McCready, M.J. Notre Dame Univ., IN (USA). Dept. of 
Chemical Engineering. Jan 1990. 23p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-88ER13913. Order Number 
DE90005988. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
We have examined the mechanism of formation of solitary 
waves on gas-liquid flows and found, that these form from existing 
periodic waves which have sufficiently large (~1.5 to 2 depending 
upon fluid properties) amplitude to liquid layer-thickness ratios. The 
exact process for the wave shape change is not understood but it 
does not seem to be related to the wave steepness (amplitude/ 
wavelength) or to separation of gas flow over the waves. The ob- 
served confinement of solitary waves to low liquid Reynolds 
numbers results because the necessary large precursor waves do 
not form if the wave speed dispersion is too large or if the wave- 
length of the dominant waves is too short, as occurs for higher 
Re, . Measurements of interface tracings and calculations of power 
spectra and bispectra as a function of flow distance for conditions 
close to neutral stability reveal that the initially, linearly unstable 
mode is stabilized by formation of overtones which are linearly sta- 
ble and can dissipate energy. As a result, a stable wave field can 
occur. Mode equations, which include quadratic nonlinearities, can 
model this process to the extent of producing some degree of 
quantitative predictions for the amplitudes of the wave modes. 
However, a complete picture of the wave field must include 
sidebands as well because these are observed for some flow con- 
ditions. 34 refs., 12 figs., 2 tabs. 


14548 (FRCEA-TH-198) Contribution to the two dimen- 
sional phenomena analysis which occur during the reflooding 
of the pressurized water reactor’s core. Propagation of the 
quenching front. Housiadas, C. Institut National Polytechnique, 38 
- Grenoble (France); CEA Centre d’Etudes Nucleaires de Grenoble, 
38 (France). 1987. 249p. (in French). Order Number DE90741299. 
Available from NTIS (US Sales Only), PC A11/MF A01. 

Three methods, to calculate the quenching front propagation in 
the presence of transversal flows, are proposed. They are to be 
used in the Cathare french onedimensional code. The onedimen- 
sional models, applied to hydraulic phenomena during reflooding, 
are not satisfactory. The system shows a twodimensional charac- 
ter, due to the difference between the thermal powers in the core 
assemblages. The onedimensional character is investigated, by 
means of the experiments realized on a 357 electrical pins assem- 
biage. The results are used in the analysis of the front propagation 
model. The model validity limits are given. The operating conditions 
for the onedimensional correlation, are defined. The prediction of 
the quenching velocity, on the Pericles experiments, is possible. 


14549 (N-90-10385) Constitutive relationships and models 
in continuum theories of multiphase flows. Decker, R. National 
Aeronautics and Space Administration, Huntsville, AL (USA). 
George C. Marshall Space Flight Center. Sep 1989. 165p. (NASA- 
CP-3047;M-61 6;NAS—1 .55:3047 ;CONF-8904307-: Constitutive 
relationships and models in continuum theories of multiphase 
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flows, Huntsville, AL (USA), 5-7 Apr 1989). Available from NTIS, 
PC AO8/MF A01. 

In April, 1989, a workshop on constitutive relationships and mod- 
els in continuum theories of multiphase flows was held at NASA's 
Marshall Space Flight Center. Topics of constitutive relationships 
for the partial or per phase stresses, including the concept of solid 
phase pressure are discussed. Models used for the exchange of 
mass, momentum, and energy between the phases in a multiphase 
flow are also discussed. The program, abstracts, and texts of the 
presentations from the workshop are included. 


14550 (N-90-10385, pp. 1-17) The generalized drift flux ap- 
proach: Identification of the void-drift closure law. Boure, J.A. 
National Aeronautics and Space Administration, Huntsville, AL 
(USA). George C. Marshall Space Flight Center. Sep 1989. 
(NASA-CP-3047;M-616;NAS—1.55:3047 ;CONF-8904307-: Consti- 
tutive relationships and models in continuum theories of multiphase 
flows, Huntsville, AL (USA), 5-7 Apr 1989). In Constitutive relation- 
ships and models in continuum theories of multiphase flows. 
Available from NTIS, PC AO8/MF A01. 

The main characteristics and the potential advantages of gener- 
alized drift flux models are presented. In particular it is stressed 
that the issue on the propagation properties and on the mathemati- 
cal nature (hyperbolic or not) of the model and the problem of 
closure are easier to tackle than in two fluid models. The problem 
of identifying the differential void-drift closure law inherent to gener- 
alized drift flux models is then addressed. Such a void-drift closure, 
based on wave properties, is proposed for bubbly flows. It involves 
a drift relaxation time which is of the order of 0.25 s. It is observed 
that, although wave properties provide essential closure validity 
tests, they do not represent an easily usable source of quantitative 
information on the closure laws. 


14551 (N-90-10385, pp. 19-34) Two-phase lal flow. 
Wallis, G.B. Dartmouth Coll, Hanover, NH (USA). Sep 1989. 
(NASA-CP-3047;M-616;NAS—1.55:3047 ;CONF-8904307-: Consti- 
tutive relationships and models in continuum theories of multiphase 
flows, Huntsville, AL (USA), 5-7 Apr 1989). In Constitutive relation- 
ships and models in continuum theories of multiphase flows. 
Available from NTIS, PC AO8/MF A01. 

Some features of two recent approaches of two-phase potential 
flow are presented. The first approach is based on a set of 
progressive examples that can be analyzed using common tech- 
niques, such as conservation laws, and taken together appear to 
lead in the direction of a general theory. The second approach is 
based on variational methods, a classical approach to conservative 
mechanical systems that has a respectable history of application to 
single phase flows. This latter approach, exemplified by several re- 
cent papers by Geurst, appears generally to be consistent with the 
former approach, at least in those cases for which it is possible to 
obtain comparable results. Each approach has a justifiable theoreti- 
cal base and is self-consistent. Moreover, both approaches appear 
to give the right prediction for several well-defined situations. 


14552 (N-90-10385, pp. 35-55) Interpretation and modeling 
of the averaged equations for a fluid-solid flow. Shen, H.H.; 
Hwang, G. National Aeronautics and Space Administration, 
Huntsville, AL (USA). George C. Marshall Space Flight 
Center. Sep 1989. (NASA-CP-3047;M-616;NAS—1 .55:3047;CONF- 
8904307—: Constitutive relationships and models in continuum 
theories of multiphase flows, Huntsville, AL (USA), 5-7 Apr 1989). 
In Constitutive relationships and models in continuum theories of 
multiphase flows. Available from NTIS, PC A08/MF A01. 

A self-consistent derivation of the conservation laws is given for 
flows of a fluid-solid mixture. A unified analytical framework for ob- 
taining constitutive relations is provided. This analysis uses a 
control volume/control surface approach that is widely used in fluid 
mechanics. All terms in the governing equations and the constitu- 
tive relations are written in terms of the mass-weighted averages 
except solid concentration. It is believed that the mass-weighted 
average is the natural bridge between micromechanics and consti- 
tutive relations. The derived momentum equations contain terms 
that differ from all existing models except that of Prosperetti and 
Jones (1984). However, their assumptions are not needed here. 
Special attention is given to the solid phase pressure. The physical 
basis of the previously assumed form for this pressure (Givier 





1987) becomes clear. A number of related phenomena are also 
discussed. These include the anti-diffusion and anisotropic normal 
stresses. The energy equations are also different from existing 
models. 


14553 (N-90-10385, pp. 103-125) Effect of particle velocity 
fluctuations on the inertia coupling in two-phase flow. Drew, 
D.A. National Aeronautics and Space Administration, Huntsville, AL 
(USA). George C. Marshall Space Flight Center. Sep 1989. 
(NASA-CP-3047;M-—616;NAS—1.55:3047;CONF-8904307—: Consti- 
tutive relationships and models in continuum theories of multiphase 
flows, Huntsville, AL (USA), 5-7 Apr 1989). In Constitutive relation- 
ships and models in continuum theories of multiphase flows. 
Available from NTIS, PC A08/MF A01. 

Consistent forms for the interfacial force, the interfacial pressure, 
the Reynoks stresses and the particle stress have been derived 
for the inviscid, irrotational incompressible flow of fluid in a dilute 
suspension of spheres. The particles are assumed to have a veloc- 
ity distribution, giving rise to an effective pressure and stress in the 
particle phase. The velocity fluctuations also contribute in the fluid 
Reynolds stress and in the (elastic) stress field inside the spheres. 
The relation of these constitutive equations to the force on an indi- 
vidual sphere is discussed. 


14554 (ORNL/TM—-10734) An advanced technique for inter- 
facial tension measurement in liquid- liquid systems. Harris, 
M.T.; Byers, C.H. Oak Ridge National Lab., TN (USA). Nov 1989. 
153p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE90004473. Available from 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 

Thesis submitted to the Univ. of Tennessee, Knoxville. 

A technique for determining interfacial tension from the shape of 
an axisymmetric fluid-liquid interface is presented. The technique 
entails using a novel data acquisition method which uses a high 
speed video camera to record pendant drop images and a 
standard graphics computer to precisely measure drop edge coor- 
dinates. The interfacial tension is determined by curve-fitting the 
drop edge coordinates to the Laplace equation. Curve-fitting is 
achieved by defining the objective function as the sum of the 
squared perpendicular distance between the theoretical Laplace 
curve and the experimental data points. An iterative nonlinear 
parameter estimation technique (the linearization method) is subse- 
quently used to minimize the objective function by varying key 
parameters [i.e. X. and Y. (apex coordinates), R. and, the shape 
factor, 6.]. The interfacial tension is obtained from 6,. Experimen- 
tal results show that precisions of 1.2-2.5% are achieved in 
determining interfacial tensions for various liquid-liquid systems. 
Furthermore, the effect of temperature on the interfacial tension of 
several systems, and the effect of salt on the interfacial tension of 
water-2-ethyl hexanol are presented. 


14555 
tropy generetion for an impinging jet. White, M.D.; Drost, M.K. 
Pacific Northwest Lab., Richland, WA (USA). Apr 1989. 24p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract ACO6-76RL01830. (CONF-891208-28: Winter annual 
meeting of the American Society of Mechanical Engineers, San 
Francisco, CA (USA), 10-15 Dec 1989). Order Number 
DE90004671. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Predictions of local volumetric entropy generation rates were 
made numerically for the convective heat transfer problems of a 
fluid jet impinging on isothermal and constant heat flux surfaces. 
The solution technique yielded a scalar field of volumetric entropy 
generation rates that extends over the fluid domain. For isotropic 
and Newtonian fluids local entropy generation rates, that stem from 
the irreversible phenomena of heat transfer across a finite temper- 
ature difference and viscous fluid flow, may be computed from 
fields of temperature, local temperature gradients, and the local 
viscous dissipation function. The primary points of interest for this 
problem were to investigate the surface heat transfer rates as a 
function of inlet jet velocities, and the apportionment between 
viscous and thermal source entropy generation. The problem in- 
vestigated was restricted to two-dimensional slot jet flow with two 
fluids, helium and glycerin. 12 refs., 9 figs., 4 tabs. 


(PNL-SA-16718) Numerical predictions of local en- 


42 ENGINEERING 
4204 Heat Transfer and Fluid Flow 


14556 (PNL-SA-17331) Condensation fluid dynamics and 
heat transfer on rotating spherical surfaces in a microgravite- 
tlonal field. Pauley, K.A. (Oregon State Univ., Corvallis, OR 
(USA). Radiation Center); Klein, A.C.; Webb, B.J. Pacific Northwest 
Lab., Richland, WA (USA). Jan 1990. 4p. ed by U.S. DOE 
Nuclear Energy. DOE Contract ACO6-76RL01830. (CONF-900109- 
18: 7. symposium on space nuclear power systems, Albuquerque, 
NM (USA), 7-11 Jan 1990). Order Number DE90005540. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A heat injection system is an integral part of any space mission. 
The successful operation of the spacecraft and other secondary 
equipment is related to the effectiveness and survivability of the 
thermal management system. The heat rejection system should 
have a small launch volume and weight in relation to the entire mis- 
sion payload. This has not previously been the case. An advanced 
thermal management system has been developed for space power 
applications which is both effective and light weight. The Bubble 
Membrane Radiator (BMR) is a space-based heat rejection system 
which uses direct radiation to space and operating fluid condensa- 
tion as the primary heat transfer mechanisms. This heat exchanger 
rotates about a central axis in order to induce a small artificial 
gravity. The working fluid enters the radiator via feed lines incorpo- 
rated in the axis of rotation and is then sprayed. 2 refs., 4 figs. 


14557 (Y/TR-89/10) Fluid dispersion device. Horisoe, Hi- 
royoshi (Mitsubishi Heavy Industries Ltd., Tokyo (Japan)). Oak 
Ridge Y-12 Plant, TN (USA). 1989. 9p. Translation of Japanese 
Patent Application No. 63-315102, June 16, 1987. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC05-840S21400. 
Order Number DE90006081. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

A fluid dispersion device having the following properties: a hol- 
low container within which two fluids are forced into counter-flow 
contact. The device consists of two plates set a certain interval 
apart. The first plate contains the exit hole for the first fluid, while 
the second plate contains the supply opening for the first fluid. The 
flow path for the second fluid is a pipe that passes through both 
the first and second plates. 


14558 Stochastic and direct numerical simulations of a 

ixed reaction in hom turbulence. Givi, . P. 
(New York Univ., NY (USA)); McMurtry, P.A. 1p. American Institute 
of Chemical Engineers, New York, NY (1988). (CONF-881143—: 
American institute of Chemical Engineers annual meeting, Wash- 
ington, DC (USA), 27 Nov - 2 dec 1988). 

Technical Paper 155A. 

A pseudospectral algorithm has been employed to study the 
mechanisms of mixing and reaction in a non-premixed, three- 
dimensional, homogeneous turbulent flow. The evolution of the 
species field in an isothermal, one-step, stoichimetric reaction of 
the type A + B equilibrium. Products was the subject of investiga- 
tions in our numerical experiments. The results are used to 
examine the applicability of Toor's hypothesis, and also to deter- 
mine the range of validity of various coalexcence/dispersion (C/D) 
turbulence models that have been used previously to model the 
effects of turbulent mixing in such flows. Calculations were per- 
formed for zero-rate, infinitely fast-rate, and intermediate moderate 
finite-rates chemical reactions to assess the influence of chemistry 
on the transport of the scalar variables. The results indicate that 
the probability density function (PDF) of a conserved Shvab- 
Zekiovich scalar quantity, characterizing the mixing process, 
evolves from an initial double-delta distribution to an asymptotic 
shape that can be approximated by a Gaussian distribution. 


14559 Computer animation of bubbles in a fluidized bed. 
Syamial, M. (EG and G Washington Analytical Services Center, 
Inc., Morgantown, WV (USA)); Nicoletti, P.; O’Brien, T.J. 1p. Amer- 
ican Institute of Chemical Engineers, New York, NY (1988). 
(CONF-881143—: American Institute of Chemical Engineers annual 
meeting, Washington, DC (USA), 27 Nov - 2 dec 1988). 

Technical Paper 22U. 

The objective of this study is to simulate bubble formation in a 
fluidized bed using a numerical model and to compare the results 
with a simple theory of bubble formation. The fluidized medium is 
treated as a mixture of a gas phase and a granular phase charac- 
terized by a mean diameter and a density. Mass and momentum 
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balance equations for this two-phase mixture are solved numeri- 
cally using a modified version of the K-FIX code. The authors 
conclude that the leakage model captures much of the physics of 
bubble formation in fluidized beds of large particles. The results of 
these calculations used to animate bubble formation, using the 
video-taping facilities of the Pittsburgh Supercomputing Center. 
This video tape shows time sequences of the simulated void frac- 
tion and gas and solid velocities throughout the fluidized bed. 


14560 Row number effects on the heat transfer performance 
of in-line finned tube banks. Rabas, T.J. (Argonne National Lab.., 
IL (USA). Energy and Environmental Systems Div.); Huber, F.V. 
Heat Transfer Engineering (USA), 10(4): 19-29 (1989). 

In-line finned tube banks are preferred for waste heat recovery 
applications because they can be cleaned with commercially avail- 
able on-line soot-blowing methods. However, there is some 
uncertainty about the heat transfer effectiveness of in-line finned 
tube banks. It is demonstrated that the outside heat transfer coeffi- 
cients of in-line finned tube banks are about 0.7 to 0.8 of those of 
similar staggered banks if the banks are deep and the Reynolds 
number is large. It is shown that the thermal performance of a par- 
ticular in-line finned tube bank decreases with row number and 
reaches about 0.25 to 0.35 of the staggered value with seven tube 
rows. Herein lies the uncertainty. New data are presented, which 
show that stagnation regions develop in the wakes behind the 
tubes in the front rows but do not develop deeper in the bundle. 
The number of tube rows with the stagnation region decreases 
with increasing Reynolds number. It is apparent, then, that the heat 
transfer performance of a particular in-line finned tube bank first 
decreases with row number, reaches a minimum value that is 
Reynolds number dependent, and then increases to the asymptotic 
deep bank value. 


14561 Heat transfer coefficient in opposing mixed convec- 
tion. il. Experimental results. Barnea, Y. (israel Atomic Energy 
Commission, Negev Nuclear Research Center, Beersheva (israel)); 
Shai, |. Israel Journal of Technology (israel), 23(1): 85-89 ([1987]). 

In a previous work, an analytical treatment of the opposing 
mixed convection (OMC) problem was presented which predicted a 
decrease in heat transfer coefficients down to zero values at a criti- 
cal point where the flow reverses. In this paper, experimental 
results concerning the heat transfer in OMC are presented. Al- 
though no flow reversal was observed, it was possible to recognize 
a decrease in the heat transfer coefficient. The coupling effect was 
characterized by the non-dimensional parameter beta = 3.5 U, 
divided by GAMMA,, a ratio between velocities caused by forced 
and free convection. The tests were performed with water at atmo- 
spheric pressure for beta values of 0.2 inferior or equal to beta 
inferior or equal to 2.0 and at an average film temperature of 40 
deg C to 70 deg C (Pr = 4.3 + 2.55). A better agreement was ob- 
tained for lower Pr numbers. (author) 2 figs., 7 refs. 


14562 Temperature-heat diagrams for complex columns: 
Underwood's method tor the Petlyuk configuration. . Carlberg, 
N.A. (Carnegie-Melion Univ., Pittsburgh, PA (USA). Dept. of Chem- 
ical Engineering); Westerberg, A.W. Industrial and Engineering 
Chemistry Research (USA), 28(9): 1386-1396 (Sep 1989). 

The set of Underwood equations developed for the side-stream 
Stripper and the side-stream enricher easily extend to the Petlyuk 
configuration. Close scrutiny of these equations shows a family of 
middie-component split fractions that give rise to minimum reflux. 
This insight facilitates a two-part solution strategy. The analysis 
shown in this paper is valid for any multicomponent feed mixture 
with any number of middle components. 


14563  Temperature-heat diagrams for complex columns: 
Underwood's method for side strippers and enrichers. . Cari- 
berg, N.A. (Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. of 
Chemical Engineering); Westerberg, A.W. Industrial and Engineer- 
ing Chemistry Research (USA), 28(9): 1379-1385 (Sep 1989). 
The authors present insight into complex column heat flow which 
facilitates extension of Underwood’s method to columns with side- 
stream strippers and side-stream enrichers. This presentation is 
much simpler than previous ones. The same insights show that, 
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even though less configurations are more energy efficient, they re- 
quire a larger temperature range for operation than analogous 
simple column sequences. 
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Refer also to citation(s) 12334, 12660, 12661, 12662, 12989, 
13221, 13731, 14043, 14080, 14102, 14103, 14106, 14150, 14171, 
14189, 14534, 14542, 14734, 14783 


14564 (BVCHPA-313G428) Multifactor aging of high 
voltage stator insulation. Ward, B.E. (B.C. Hydro and Power Au- 
thority, Surrey, BC (Canada)). British Columbia Hydro and Power 
Authority, Surrey, BC (Canada). Jul 1989. 58p. (CE-—02843). 
Available from Canadian Electrical Association, Research & Devel- 
opment, Suite No. 500, One Westmount Square, Montreal, PQ, 
CAN HS3Z 2P9. Prices: $75.00 NON-MEMBERS; MEMBERS: 
PRICES UPON REQUEST, FUNDS CAN. 

This report describes the final development stages of a multifac- 
tor test for the quality evaluation of stator groundwall insulation 
systems commonly used in modern high voltage synchronous gen- 
erators. In the development of the multifactor test, accelerated 
aging techniques were adopted that are commonly used in voltage 
endurance testing, with the addition of significant in-service 
stresses to provide a more realistic functional test for stator ground- 
wall insulation. The resulting multifactor test provides accelerated 
aging through the application of enhanced voltage stress, in addi- 
tion to the simultaneous application of mechanical vibration and 
thermal cycling. Test parameters were established using stator bar 
specimens taken from normal factory production runs for 13.8 kV 
hydro-generators. The effects of the multifactor test were studied 
on both of the common insulation systems, that is vacuum-pressure 
impregnated mica flake, and the resin-rich mica- paper insulations. 
The study of corona pulse heights indicated that this technique 
provides a diagnostic information which is superior to that provided 
by dissipation factor (tangent delta) measurements, in terms of in- 
sulation partial discharge activity. 7 refs., 25 figs., 4 tabs. 


14565 (CEA/RD-000G148/3.1) A manual for the measure- 
ment of residual stress by trepanning using electrical 
discharge machining. Downe, B.C.; Fidler, R. Canadian Electrical 
Association, Montreal, PQ (Canada). Oct 1980. 15p. (CE-02960). 
Available from CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
$0.34 CAN per page, $3.40 minimum. 

This report is in the format of a manual the purpose of which is 
to present, in detail, the steps involved in measuring surface resid- 
ual stresses by the trepanning technique, using electrical discharge 
machining. The information is based upon procedures that have 
been established at the Marchwood Engineering Laboratories, and 
it is emphasized that only by strict adherence to the procedures 
described can success be assured. The technique has been used 
extensively with welds in main steam pipes. Its description falls into 
5 stages: surface preparation, strain gauge installation, gauge 
protection, trepanning, and processing of strain data. Finally, 2 ex- 
amples of application are given. 29 figs. 


14566 (DOE-RW-89.051) The potential use of transmission 
tomography techniques for the quality checking of cement en- 
capsulated and vitrified wastes. Huddleston, J. (UKAEA Harwell 
Lab. (UK). Energy Technology Div.); Hutchinson, |.G.; Burch, S.F.; 
Perring, J.K. Department of the Environment, London (UK). 1989. 
4ip. (AERE-R-12796). Order Number DE90616299. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The technique of extracting information from real-time radio- 
graphic images and processing that data using tomographic 
reconstruction methods has been demonstrated using simulated 
full-sized specimens of encapsulated intermediate level waste and 
high level vitrified waste. Sections of these objects are produced 
perpendicular to the plane of the radiographs from which they origi- 
nate. The resulting section is clearer and more informative than the 
radiographs for complex specimens. The technique is proposed as 
a complementary stage to existing radiographic analyses. (author). 


14567 (INIS-mf-12056, pp. 62-63) Photo-acoustic mb 
croscopy on ceramic bending samples in comparison with 
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fracture-mechanics investigations. Hoffmann, B. (Fraunhofer- 
Institut fuer Zerstoerungsfreie Pruefverfahren, Saarbruecken 
(Germany, F.R.)); Morsch, A.; Arnold, W. Deutsche Keramische 
Geselischaft e.V., Bad Honnef (Germany, F.R.). 1988. (in Ger- 
man). (CONF-8810471-: Annual meeting of the Deutsche 
Keramische Gesellschaft e.V. (DKG), international ceramitec sym- 
posium, 4. international technical exhibition ceramitec and special 
lecture session: Grain boundaries and, Muenchen (Germany, 
F.R.), 18-20 Oct 1 In DKG annual meeting 1988. Proceedings. Or- 
der Number DE90744456. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

Published in summary form only. CERAMICS/nondestructive 
testing; CERAMICS/acoustic microscopy; CERAMICS; SILICON 
CARBIDES; FAILURES; PHOTOACOUSTIC EFFECT 


14568 (INIS-mf-—12056, pp. 64-65) Nondestructive testing of 
components made of high-performance ceramics. Reiter, H. 
(Fraunhofer-institut fuer Zerstoerungsfreie Pruefverfahren, Saar- 
bruecken (Germany, F.R.)); Arnold, W. Deutsche Keramische 
Gesellschaft e.V., Bad Honnef (Germany, F.R.). 1988. (in Ger- 
man). (CONF-8810471-: Annual meeting of the Deutsche 
Keramische Gesellschaft e.V. (DKG), international ceramitec sym- 
posium, 4. international technical exhibition ceramitec and special 
lecture session: Grain boundaries and, Muenchen (Germany, 
F.R.), 18-20 Oct 1 In DKG annual meeting 1988. Proceedings. Or- 
der Number DE90744456. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

This is a report on three processes which have the greatest po- 
tential for the nondestructive testing of ceramic materials and 
components: the dye penetration test, the microfocus test and high 
frequency ultrasonic testing. (MM). 


14569 (INIS-mf-12056, pp. 66-68) Gamma Densomat: A 
new instrument for quality assurance in ceramic manufacture. 
Schlieper, G. (Sintermetallwerk Krebsoege GmbH, Radevormwald 
(Germany, F.R.)); Hummert, K.; Arnhold, V. Deutsche Keramische 


Geselischaft e.V., Bad Honnef (Germany, F.R.). 1988. (In Ger- 


man). (CONF-8810471-: Annual meeting of the Deutsche 
Keramische Gesellschaft e.V. (DKG), international ceramitec sym- 
posium, 4. international technical exhibition ceramitec and special 
lecture session: Grain boundaries and, Muenchen (Germany, 
F.R.), 18-20 Oct 1 In DKG annual meeting 1988. Proceedings. Or- 
der Number DE90744456. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

Published in summary form only. CERAMICS/densimeters; CE- 
RAMICS/density; DENSITY/measuring methods; CERAMICS; 
DENSIMETERS; DENSITY; POROSITY; GAMMA RADIATION; 
QUALITY ASSURANCE 


14570 (OH/RD-427G519) Upgrade soniscope concrete 
testing instrument. Caratin, H. (Ontario Hydro, Toronto, ON 
(Canada)); Stelter, M.K.G.; Kuurstra, J.C. Ontario Hydro Research 
Div., Toronto, ON (Canada). Jun 1989. 33p. (CE-02840). Available 
from Canadian Electrical Association, Research & Development, 
Suite #500, One Westmount Square, Montreal, PQ, CAN H3Z 2P9. 
Prices: $75.00 NON-MEMBERS; MEMBERS: PRICESUPON RE- 
QUEST, FUNDS CAN. 

A computer-based instrument to measure the velocity and rela- 
tive amplitude of ultrasonic sound waves through concrete has 
been developed to replace an older instrument, dating back to the 
years 1940, which was no longer serviceable. The paper discusses 
the development work (the instrument is based on a Compaq 
portable |i computer with the 80286 micro-processor), the perfor- 
mance specifications, the operation of the instrument (particularly 
the transducers, and the storage and recall of the wave form), the 
electronic circuits (analog and digital), and the software. The instru- 
ment is an essential tool for the non-destructive evaluation of the 
condition of the concrete in massive structures, such as the gravity 
section of dams. It operates by generating an ultrasonic pulse, and 
measuring the time for it to travel through concrete. Further investi- 
gation is warranted regarding the interpretation of the signals. 


14571 Review of progress in quantitative nondestructive 
evaluation. Volume 8A and Volume 8B. Thompson, D.O.; Chi- 
menti, D.E. (eds.). 2341p. Plenum Press, New York, NY (US) 


(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

Volume 8 contains the edited papers presented at the 1988 Re- 
view of Progress in Quantitative Nondestructive Evaluation 
meeting. The 288 papers discuss such topics as fundamental 
techniques as acoustic testing, eddy current testing, and x-ray ra- 
diography; advanced techniques using x-ray computed tomography 
and laser ultrasonics; interpretive signal and image processing 
using expert systems and adaptive analysis; NDE probes and sen- 
sors and NDE systems and instrumentation; materials process 
control and inspection reliability including human factors. Materials 
discussed range from electronic circuit materials, coatings, adhe- 
sive bonds, smart structures, composite materials, welded joints, 
ferrous materials, and steels and alloys. Stress, texture, structural 
and fracture properties of materials are characterized using various 
NDE techniques. Applications to reactor, aircraft, and space vehi- 
cle components are investigated. 


14572 «CE detection methods for surtace-breaking 
tight cracks. Nakagawa, N. (lowa State Univ., Ames (USA)). pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). DOE Contract W-7405-ENG-82. 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

The potential capabilities of uniform field eddy current probes are 
theoretically demonstrated using a mathematical model for the 
eddy current detection for surface breaking cracks in metal speci- 
mens. The numerical procedure is limited to the case where cracks 
are tightly closed. Electromagnetic field configurations are obtained 
using Maxwell equations. Both the boundary integral equation 
method and the quasi-static approximation are used to simplify the 
computations. The model gives new theoretical predictions for 
impedance signals in the frequency range where the skin depth 
becomes comparable with crack size. 


14573 Ultrasonic flaw classification - an expert system 
approach. Schmerr, L.W. (lowa State Univ., Ames (USA)); Chris- 
tensen, K.E.; Nugen, S.M.; Koo, Lat-Sang; Chiou, Chien-Ping. pp. 
1194 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8A. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). DOE Contract W-7405-ENG-82. 
(CONF-880760—: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

An expert system, FLEX, for classifying isolated flaws as either 
crack-like or volumetric has been under development at the Center 
for NDE, lowa State University. Previously, we have described the 
overall design of the system which is composed of two cooperating 
systems FEAP and FLAP. The feature processing (FEAP) system 
is designed to extract fundamental features in the ultrasonic signals 
that are indicative of cracks or volumetric flaws. The flaw process- 
ing (FLAP) system then uses the existence (or non-existence) of 
these features to classify the flaw. FLAP is structured as a classi- 
cal rule-based expert system and has also been described 
previously. Here, we present the major elements of FEAP and the 
design philosophy that has gone into its construction. 


14574 Generation of elastic waves by electromagnetic in- 
duction. Mayton, D.J. (NASA Langley Research Center, Hampton, 
VA (USA)); Winfree, W.P. pp. 1194 of Review of progress in quan- 
titative nondestructive evaluation. Volume 8A. Thompson, D.O.; 
Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) (1989). 
(CONF-880760-: 15. annual review of progress in quantitative non- 
destructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This paper investigates the generation of elastic waves in a con- 
ductor with induction heating. Elastic waves were generated in an 
aluminum rod and detected with an accelerometer. The technique 
is shown to be able to detect simulated defects far below the ther- 
mal wavelength or the skin depth for the respective excitation 
frequencies. The technique for generating and detecting the elastic 
waves and a series of measurements on rods with different depth 
defects are discussed. 
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14575 Eddy current measurements of the new high T. 
ceramic superconductors. Telschow, K.L. (idaho National Engi- 
neering Lab., Idaho Falls (USA)); Kunerth, D.C. pp. 1147 of 
Review of progress in quantitative nondestructive evaluation. Vol- 
ume 8B. Th , D.O.; Chimenti, D.E. (eds.) Plenum Press, 
New York, NY (US) (1989). (CONF-880760-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

The discovery of ceramic superconductor materials which have 
transition temperatures above that of liquid nitrogen has inspired 
very active research in this area. Successful fabrication of these 
materials requires a means of measuring the critical parameters in 
ways that can be used for process monitoring and control. In par- 
ticular, the superconducting critical parameters (critical temperature 
T.; current, J.; and magnetic field, H.) need to be measured in a 
nondestructive manner, preferably with a noncontacting, imaging 
technique. This paper is a beginning to the process of developing 
appropriate NDE diagnostic tools for these superconductors. The 
material studied is YBazCu;07_, prepared by two techniques: 
solid state reaction and sol-gel synthesis. These two techniques 
produced materials with approximately the same transition temper- 
ature but with significantly different homogeneities and eddy current 
responses. The measurement consisted of inducing currents in the 
superconducting material and recording the induction they caused. 


14576 Condition monitoring of rotating elements using 
acoustic emission: indian scenario. Eshwar, V.A. (indian Insti- 
tute of Technology, New Delhi (india)); Prakash, A.; Bansal, V. pp. 
1147 of Review of progress in quantitative nondestructive evalua- 
tion. Volume 8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum 
Press, New York, NY (US) (1989). (CONF-880760—: 15. annual re- 
view of progress in quantitative nondestructive evaluation, La Jolla, 
CA (USA), 31 Jul - 5 aug 1988). 

The results of a research study conducted in India on the imple- 
mentation and use of acoustic emission testing as a condition 
monitoring technique for rotating machinery are discussed. The 
specific experiment was conducted on both standard and recondi- 
tioned shaft bearings for an electric motor. Acoustic emission peak 
amplitude graphs were derived. The value of the technique for fail- 
ure and service life estimation is assessed. 


14577 Visualization of ultrasonic waves in a solid by stro- 
boscopic photoelasticity and image processing techniques. 
Date, K. (Miyagi National College of Technology (Japan)); 
Udagawa, Y. pp. 1147 of Review of progress in quantitative nonde- 
structive evaluation. Volume 8B. Thompson, D.O.; Chimenti, D.E. 
(eds.) Plenum Press, New York, NY (US) (1989). (CONF-880760-: 
15. annual review of progress in quantitative nondestructive evalu- 
ation, La Jolla, CA (USA), 31 Jul - 5 aug 1988). 

This paper presents a developed ultrasonic wave visualization 
system and various images of visualized ultrasonic wave propagat- 
ing in a solid. The images of the visualized ultrasonic waves do not 
include the images of residual stress, visualized at the same time 
in the test piece, so that we can observe ultrasonic waves very 
clearly. The system consists of a regular linear polariscope with a 
stroboscopic light source and a digital image-processing system. 
Typical examples of generation of longitudinal waves, refraction at 
water-glass boundary, and scattering of ultrasonic waves from arti- 
ficial defects are shown. High frequency ultrasonic wave such as 
50MHz longitudinal wave propagation can be visualized using this 
system. 


14578 Acoustic emission detection of crack presence and 
crack advance during flight. McBride, S.L. (Royal Military College 
of Canada, Kingston, Ontario (Canada)); Pollard; MacPhail, J.D.; 
Bowman, P.S.; Peters, D.T. pp. 1147 of Review of progress in 
quantitative nondestructive evaluation. Volume 8B. Thompson, 
D.O.; Chimenti, D.E. (eds.) Plenum Press, New York, NY (US) 
(1989). (CONF-880760—: 15. annual review of progress in quanti- 
tative nondestructive evaluation, La Jolla, CA (USA), 31 Jul - 5 aug 
1988). 

The principal problem of acoustic emission (AE) monitoring is the 
unambiguous identification of signal sources (e.g. crack growth, 
crack face rubbing, structural noises). This problem is addressed 
here, using a multiparameter criterion to identify signals originating 
at a crack in the presence of airframe noises. To accomplish this, 
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we have developed a data acquisition system specifically for 
in-flight AE monitoring. This system is stand-alone, is battery- 
powered, and allows for dual-channel multiparameter processing of 
the data during flight. This multiple-criterion system greatly en- 
hances the confidence level for the unambiguous separation of 
crack-related data from airframe noise. This study also includes the 
use of an inertially-loaded specimen, containing a well-documented 
crack, which is attached to the support frame in the instrume:..ation 
bay of a Tornado aircraft. Aircraft maneuvers produce crack ad- 
vance in the specimen under known g-loading conditions and with 
superimposed airframe noise. This test apparatus, along with the 
prototype data acquisition system, has been flight tested in both 
the Canadian CF-5 and the British Tornado aircraft. A precracked 
7075-T651 aluminum specimen mounted in an inertial loading ap- 
paratus was subjected to stresses large enough to propagate the 
crack during flight. 
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Refer also to citation(s) 12339, 12344, 12369, 12371, 12374, 
12990, 13220, 13274, 13287, 13288, 13289, 13291, 13292, 14262, 
14890 


14579 (CONF-8812124— 0-08) Modified wall grate firing for 
the use of fine coal. Meyer, U. (Ruhrkohle AG, Essen (Germany, 
F.R.)). Bergbau-Forschung G.m.b.H. Forschungsinstitut des 
Steinkohlenbergbauvereins, Essen (Germany, F.R.); Deutsche 
Vereinigung fuer Verbrennungsforschung e.V., Frankfurt am Main 
(Germany, F.R.); | Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Projektleitung Biologie, Oekologie, Energie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). 1988. (In German). From BMFT status seminar on combus- 
tion research and 6. DVV colloquium on combustion properties of 
coals; Essen (Germany, F.R.); 8-9 Dec 1988. In BMFT status sem- 
inar ‘Combustion research’. - 6. DVV colloquium ‘Combustion 
properties of coals’. Order Number DE90740445. Available from 
NTIS (US Sales Only), PC A20/MF A01. 

When looking for possibilities of using fine coal, wall grate firing 
plant designed for large coal was modified by a special grate 
covering, which mainly affected a reduction of the width of gap be- 
tween the grate bars and care for an even distribution of the 
combustion air. The experimental plant for this is described. The 
process provides fly coke feedback to increase the efficiency and 
flue gas feedback to affect the baking and swelling behaviour of 
the fine coal and at the same time to reduce the NO,. By blowing 
in additives, the SO2 emission is reduced. There are reports on ex- 
perience with various batches of fuel. (RB). 


14580 (CONF-8812124— S-S6) 15 MW pressurized fluidized- 
bed experimental plant at Deutsche Babcock Werke in 
Friedrichsfeld. Bunthoff, D.; Rehwinkel, H.; Wedel, G. von. 
Bergbau-Forschung G.m.b.H. Forschungsinstitut des Steinkohlen- 
bergbauvereins, Essen (Germany, F.R.); Deutsche Vereinigung 
fuer Verbrennungsforschung e.V., Frankfurt am Main (Germany, 
F.R.); Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Projektleitung Biologie, Oekologie, Energie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 1988. (in Ger- 
man). From BMFT status seminar on combustion research and 6. 
DVV colloquium on combustion properties of coals; Essen (Ger- 
many, F.R.); 8-9 Dec 1988. In BMFT status seminar ‘Combustion 
research’. - 6. DVV colloquium ‘Combustion properties of coals’. 
Order Number DE90740445. Available from NTIS (US Sales Only), 
PC A20/MF A01. 
Published in summary form only. 


14581 (CONF-8812124— Q-Q20) Operation of and results 
from the KTA component test plant. Kirchhoff, R. 
(Bergbau-Forschung GmbH - Forschungsinstitut des Steinkohlen- 
bergbauvereins, Essen (Germany,  F.R.)); Romey, |. 
Bergbau-Forschung G.m.b.H. Forschungsinstitut des Steinkohlen- 
bergbauvereins, Essen (Germany, F.R.); Deutsche Vereinigung 
fuer Verbrennungsforschung e.V., Frankfurt am Main (Germany, 
F.R.); Kernforschungsaniage Juelich G.m.b.H. (Germany, F.R.). 
Projektleitung Biologie, Oekologie, Energie; Bundesministerium fuer 





Forschung und Technologie, Bonn (Germany, F.R.). 1988. (in Ger- 
man). From BMFT status seminar on combustion research and 6. 
DVV colloquium on combustion properties of coals; Essen (Ger- 
many, F.R.); 8-9 Dec 1988. In BMFT status seminar ‘Combustion 
research’. - 6. DVV colloquium ‘Combustion properties of coals’. 
Order Number DE90740445. Available from NTIS (US Sales Only), 
PC A20/MF A01. 

A stationary fluidized-bed combustion with a useful heat output 
of 3 MW was commissioned by Bergbau Forschung GmbH at Es- 
sen in 1984 as a component test plant. This plant has operated 
experimentally for more than 9500 hours. The aim of the experi- 
ments is to develop stationary fluidized-bed combustion by the use 
and optimisation of the complex flow mechanics processes in the 
bed and in the free space. The development is done systematically 
in individual steps by further and new measures and components 
which are designed from new knowledge and tested one after the 
other. (orig.). 


14582 (CONF-8812124— R-R29) Development and testing 
of fluidized-bed demonstration plant. Eipper, H. (Thyssen Engi- 
neering GmbH, Essen (Germany, _ F.R.)); Manss, G. 
Bergbau-Forschung G.m.b.H. Forschungsinstitut des Steinkohien- 
bergbauvereins, Essen (Germany, F.R.); Deutsche Vereinigung 
fuer Verbrennungsforschung e.V., Frankfurt am Main (Germany, 
F.R.); Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Projektleitung Biologie, Oekologie, Energie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 1988. (in Ger- 
man). From BMFT status seminar on combustion research and 6. 
DVV colloquium on combustion properties of coals; Essen (Ger- 
many, F.R.); 8-9 Dec 1988. In BMFT status seminar ‘Combustion 
research’. - 6. DVV colloquium ’Combustion properties of coals’. 
Order Number DE90740445. Available from NTIS (US Sales Only), 
PC A20/MF A01. 

A boiler was replaced in an industrial power station for reasons 
of thermal efficiency and the necessary reduction in emission. The 
steam-raising unit equipped with a stationary fluidized bed and a 
superimposed fuel-ash recirculation is fired with brown coal with a 
high sulphur content. The whole system was matched to the spe- 
cial properties of this coal. The plant with its main components is 
described and the emission values obtained (SO2, NOx, CO) are 
discussed. (RB). 


14583 (CONF-8812124— T-T10) The operation and model- 
ling of the pressurized fluidized-bed plant at Aachen. Renz, U. 
(Technische Hochschule Aachen (Germany, F.R.). Lehrstuhl fuer 
Waermeuebertragung und Klimatechnik); Verweyen, N.; Goer- 
mar, H. Bergbau-Forschung G.m.b.H. Forschungsinstitut des 
Steinkohlenbergbauvereins, Essen (Germany, F.R.); Deutsche 
Vereinigung fuer Verbrennungsforschung e.V., Frankfurt am Main 
(Germany, .R.); | Kernforschungsanilage Juelich G.m.b.H. 
(Germany, F.R.). Projektleitung Biologie, Oekologie, Energie; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). 1988. (In German). From BMFT status seminar on combus- 
tion research and 6. DVV colloquium on combustion properties of 
coals; Essen (Germany, F.R.); 8-9 Dec 1988. In BMFT status sem- 
inar ‘Combustion research’. - 6. DVV colloquium ‘Combustion 
properties of coals’. Order Number DE90740445. Available from 
NTIS (US Sales Only), PC A20/MF A01. 

Work on sludge pump firing is described from the field of techni- 
cal development work on pressurized fluidized-bed steam-raising 
units of the RWTH Aachen combined heat and power station. A 
mixture can be processed by the selected system, which has a re- 
duced proportion of fine-grain size and overall a coarse-grain size. 
It is fed into the combustion space via coal lances by means of air 
pulses and distributed equally over the cross section. From the re- 
search work, there are reports on the heat transfer behaviour in 
the steam-raising unit and on mathematical modelling of the coal 
fluidized bed. (RB). 


14584 (CONF-8812124— V-V13) Operating behaviour of a 
fluidized-bed combustion for the use of low volatile coal at the 
Laurweg heating station of the Eschweiler Bergwerks-Verein 
AG. Berkelmann, K.G. (Technische Hochschule Aachen (Germany, 
F.R.). Lehrstuhl fuer Waermeuebertragung und Klimatechnik); 
Braun, A.; Hillemacher, B.; Renz, U.; Schneider, J.; Wuester, G. 
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Bergbau-Forschung G.m.b.H. Forschungsinstitut des Steinkohlen- 
bergbauvereins, Essen (Germany, F.R.); Deutsche Vereinigung 
fuer Verbrennungsforschung e.V., Frankfurt am Main (Germany, 
F.R.); Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Projektleitung Biologie, Oekologie, Energie; Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). 1988. (in Ger- 
man). From BMFT status seminar on combustion research and 6. 
DVV colloquium on combustion properties of coals; Essen (Ger- 
many, F.R.); 8-9 Dec 1988. In BMFT status seminar ‘Combustion 
research’. - 6. DVV colloquium ‘Combustion properties of coals’. 
Order Number DE90740445. Available from NTIS (US Sales Only), 
PC A20/MF A01. 

In order to be able to obtain information on the movement of 
particles in the free space of a hot fluidized bed in different operat- 
ing conditions, particle speed and particle size were measured by 
laser Doppler anemometry and a scattered light process. In order 
to design a high temperature denitrification plant, the NO, reduc- 
tion by injecting an aqueous solution of ammonia into the hot flue 
gas was examined. The main parameters of the reaction tempera- 
ture, the dwell time, the initial NO content and the mol ratio NH3/ 
NO were varied. The operating behaviour of the heating station 
and the emission behaviour of the fluidized-bed combustion were 
also measured and analysed. (orig/RB). 


14585 (CPS—40-11/14-1989E, pp. 7A19-7A36) Retrofit of 
natural gas firing technology for control of chlorinated dioxin/ 
furans in existing RDF [refuse derived fuels] combustors. 
Seeker, W.R. (Energy and Environmental Research Corp., Irvine, 
CA (USA)); England, G.C.; Maly, P.; Linz, D.G. Environment 
Canada, Ottawa, ON (Canada). Conservation and Protection; Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Air and Energy Engineering Research Lab. 1989. (CONF-890422-: 
international conference on municipal waste combustion, Holly- 
wood, FL (USA), 11-14 Apr 1989; MICROLOG-89-03664). in 
Proceedings [of the] international conference on municipal waste 
combustion. Volumes 1 and 2. Available from PC Canadian Gov- 
ernment Publishing Centre, Supply and Services Canada, Ottawa, 
ON, CAN K1A 0S9; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Studies have been conducted to develop gas-fired technologies 
which can be retrofitted to existing municipal solid waste combus- 
tion systems to control dioxin/furan emission while providing other 
operational benefits. The initial application of this technology has 
been focused on refuse-derived fuel combustion systems. The first 
studies were designed to characterize a full-scale refuse-derived 
fuel furnace and has provided new insight about where and how 
dioxins/furans are formed. Pilot scale studies have been used in 
the development of the optimum design of the natural gas cofiring 
system. Such gas cofiring systems would have the following 
objectives: provide uniform heat release across the furnace cross- 
section above the last air injection point to damp fluctuations and 
temperature; entrain furnace gas efficiently into the active natural 
gas flame zone; reduce particle entrainment from the lower 
furnace; provide as long a residence time as possible after the nat- 
ural gas injection point for precursor burnout; and drop electrostatic 
precipitator operating temperatures below the critical temperature 
window. Five separate design options are being evaluated. 13 
refs., 5 figs., 2 tabs. 


14586 (CPS—40-11/14-1989E, pp. 7A1-7A18) The determine- 
tion of the thermal operating characteristics in the furnace of 
a refuse-fired boller. Scavuzzo, S.A. (Babcock and Wilcox 
Co., Barberton, OH (USA)); Strempek, J.R.; Strach, L. Environment 
Canada, Ottawa, ON (Canada). Conservation and Protection; Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Air and Energy Engineering Research Lab. 1989. (CONF-890422—: 
International conference on municipal waste combustion, Holly- 
wood, FL (USA), 11-14 Apr 1989; MICROLOG—89-03664). In 
Proceedings [of the] international conference on municipal waste 
combustion. Volumes 1 and 2. Available from PC Canadian Gov- 
ernment Publishing Centre, Supply and Services Canada, Ottawa, 
ON, CAN KiA 0S9; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 
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Recent concerns over the emission of trace organic compounds 
from solid waste incineration have led to governmental regulations 
affecting the design, operation, and maintenance of refuse-to- 
energy facilities. Many state environmental agencies are now 
implementing time-at-temperature criteria into their operating per- 
mits. These criteria may vary from state to state, but are based on 
the belief that the destruction of organics is a function of furnace 
gas residence time-at-temperature in the presence of oxygen in a 
well-mixed state. Extensive testing is often required to verify permit 
compliance capabilities and/or to develop correlations for on-line 
continuous monitoring. This paper discusses the procedure and 
equipment used to perform time-at-temperature testing at facilities 
located in Millbury, Massachusetts, and Bridgeport, Connecticut. 
The typical results of such analyses are presented. Based on the 
test data, the following is noted. The thermal operating characteris- 
tics of a refuse-fired power boiler can be monitored on-line. 
Acoustic pyrometry is an effective means of measuring instanta- 
neous temperature at multiple locations in the combustion zone. 
Both units tested satisfied the permit requirements for residence 
time-at-temperature. There is not a single location in the furnace 
representative of one second residence time for all operating con- 
ditions. Residence time-at-temperature is affected by a number of 
variables including unit load and excess air. 6 refs., 10 figs. 


14587 (CRIE-W-87047) Development of ceramic combus- 
tor for low BTU gases. Design and basic combustion 
characteristics. Hisamatsu, Toru; Abe, Toshio; Mori, Noriyuki; 
Hasegawa, Toshiaki. Central Research Inst. of Electric Power In- 
dustry, Tokyo (Japan). Jun 1988. 31p. (in Japanese). Order 
Number DE89782287. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Because of characteristics of gasified-coal fuels which have 
lower calorific value and contain ammonia, it is an important sub- 
ject to develop a high temperature combustor, which is able to 
burn constantly gasified-coal with low NOx, for a high temperature 
gas turbine of the integrated coal gasification combined cycle 
power plant. The ceramic combustor that has a root flame from a 
subcombustor was studied to improve the stability of low BTU gas 
combustion at the first stage of development of a ceramic combus- 
tor using low BTU gas. The features of this combustor were as 
follows: a subcombustor which aid to burn primarily by high BTU 
gas was applied for improvement of the combustion stability; low 
BTU gases were injected at two sections to axis of the combustor 
for improvement of combustion at partial loads. The combustor was 
designed on the basis of experimental results of the water flow 
model test which was performed in order to grasp mixing and flow 
characteristics and to examine appropriate construction such as a 
swirler. As a combustion test result, it was showed that the com- 
bustion was stable under the design condition. 3 refs., 13 figs., 4 
tabs. 


14588 (ETDE-mf-0744580) Development of pulverized coal 
firing techniques for use in low capacity plants. Final report. 
Krauss, U. Ruhrkohle A.G., Essen (Germany, F.R.); Bundesminis- 
terium fuer Forschung und Technologie, Bonn (Germany, F.R.). 
Jan 1989. 43p. (in German). Contract BMFT 032-6248-C. Order 
Number DE90744580. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Grinding of coal and pulverized coal firing were analysed in this 
project. Using a small-sized plant of 1 t/h output a very compact 
equipment for combined drying and pulverizing was tested, opti- 
mized and characterized. This equipment was used to produce low 
emission fuels by grinding of coal mixed with additives. Burning 
these special fuels in test firing systems resulted in a low level for 
emissions. A pulverized fuel burner for use in boiler plants of low 
and medium capacity was developed and optimized. Additionally a 
system was developed to reduce the NO,-emission level by injec- 
tion of an aqueous solution of additives into the flue gas of firing 
plants. (orig.) With 6 refs., 11 figs. 


14589 (MOEI-RD-17-88) Thermal protective coatings for 
gas turbines. Final annual report for 1 May 1987-30 Apr 1988. 
Timnat, Y.; Goldman, Y.; Shvartzshtein, E. Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Research and Development Div.; 
Ministry of Energy and infrastructure, Jerusalem (israel). Belfer 
Foundation for Energy Research; Technion-lsrael Inst. of Tech., 
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Haifa (Israel). Dept. of Aeronautical Engineering. Jun 1988. 23p. 
(in Hebrew and English). Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

Conditions of deposit existence and self-stabilization on a gas 
turbine blade model have been experimentally studied. The main 
problems are cooling of the blade and size of the aerosol particles. 
Preliminary results on deposits for self-stabilization in the thickness 
range of 1 mm at gas temperatures up to 1850 degrees C have 
been obtained. (author) 5 figs., 3 tabs., 12 refs. 


14590 (PB-89-237143/XAB) Secondary combustion in a 
dual-chamber woodstove. Spoiek, G.A.; Hall, R.E.; Wasser, J.H. 
Portland State Univ., OR (USA). Dept. of Mechanical Engineering. 
1988. 10p. Available from NTIS, PC A02/MF A01. 

Pub. in ASHRAE (American Society of Heating, Refrigerating 
and Air-Conditioning Engineers) Transactions, Vol. 94, Pti, 1138- 
1146(1988). 

This paper discusses laboratory tests of a modified, popular dual- 
chamber woodstove to determine its ability to reduce emissions. In 
dual-chamber stoves, the primary chamber is for fuel volatilization, 
and the secondary chamber is for combustion. The original stove 
was first operated at low, medium, and high burn rates to establish 
baseline performance. The stove was then modified to include an 
electrical igniter and a controlled flow of air to the secondary cham- 
ber and was tested again under the same conditions. Variables 
measured included gas-stream temperatures upstream and down- 
stream of the secondary chamber (which indicate secondary 
combustion) and exhaust-stream concentrations of carbon monox- 
ide and unburned hydrocarbons (which indicate emissions). The 
paper discusses the effectiveness of these modifications in sustain- 
ing secondary combustion and reducing emissions. 


14591 (PB-90-120155/XAB) NOx reduction in catalytically 
stabilized thermal burners. Annual report, pril 1, 1988-March 
31, 1989. Pfefferie, L.D. Yale Univ., New Haven, CT (USA). Dept. 
of Chemical Engineering. Sep 1989. 22p. Available from NTIS, PC 
A03/MF A01. 

Catalytically stabilized combustors can be designed to combine 
the high reaction rates of thermal combustors with low-NOx emis- 
sions. The objectives of the research are to understand why the 
CST burner has inherently low-NOx emissions and whether preex- 
isting NOx can be reduced in-situ in the post-flame zone of a CST 
burner. Initial results indicate that reduced NOx emissions are, at 
least for some operating conditions, due to more than just the abil- 
ity to stabilize combustion at low temperatures. The next phase of 
the investigation will focus on isothermal flow-tube kinetics studies 
to isolate catalytic and thermal effects. 
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14592 (LU/CMMER-CE-02847, pp. 31) Energy management 
systems for mining operations. Clauzier, B.J. (Falconbridge Ltd., 
Falconbridge, ON (Canada)). Laurentian Univ., Sudbury, ON 
(Canada). Centre in Mining and Mineral Exploration Research. 
1989. (CONF-8903185-: Energy efficient technologies in the 
mining and metals industry, Sudbury (Canada), 29 Mar 1989; CE— 
02847). in Energy efficient technologies in the mining and metals 
industry. Available from PC Memorial University of Newfoundland, 
Centre for Newfoundland Studies, St. John’s, NF, CAN A1B 3Y1; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC $30.00 
CAN; MF $10 CAN. 

An energy monitoring systern (EMS) is a very valuable tool for 
cost reduction in any company, but the system will be effective 
only if it is accepted and fully managed by the operators. This pa- 
per describes the implementation of an EMS. Such a system is 
divided into four major aspects; the monitoring scope, the system 
components, the reporting system, and the management. The first 
phase (monitoring scope) determines is to determine which loads 
should be monitored and which ones should be controlled. Major 
and critical loads should be identified, as well as those which can 
be stopped without interfering directly with production. This phase 





should include the reporting of production, of natural gas, com- 
pressed air, and hot water or steam consumption, as well as of 
outside temperature. The components of the monitoring system 
comprise computer hardware and software, and data acquisition 
and control hardware. As for the reporting system, the operator in- 
terface and the screen and the printer are the vital links between 
the operator and the system. The menu of the FECUNIS power 
management software package is detailed, together with an appli- 
cation. An energy management team must be in place to 
effectively utilize the system. The training of the operators is an es- 
sential part of the management. In conclusion, an EMS should 
provide all the necessary information to effectively manage the en- 
ergy costs with a minimal effect on production. Such a system has 
additional effects that are beneficial to the entire operation. It can 
be extended into an alarm system, a pollution monitoring system, 
or even a process control system, utilizing the same communica- 
tions network. 35 figs. 


14593 (MSHAVIR—1189) Injury experience in coal mining, 
1988. Mine Safety and Health Administration, Denver, CO (USA). 
Safety and Health Technoiogy Center. 1989. ored by 
U.S. Department of Labor. Order Number DE90005376. Available 
from NTIS, PC A15/MF A01 - GPO - OSTI. 

This Mine Safety and Health Administration (MSHA) informa- 
tional report reviews in detail the occupational injury and iliness 
experience of coal mining in the Unitec States for 1988. Data 
reported by operators of mining establishments concerning work in- 
juries are summarized by work location, accident classification, part 
of body injured, nature of injury, occupation, and anthracite or bitu- 
minous coal. Related information on employment, worktime, and 
operating activity also is presented. Data reported by independent 
contractors performing certain work at mining locations are de- 
picted separately in this report. For ease of comparison between 
coal mining and the metal and nonmetal mineral mining industries, 
summary reference tabulations are included at the end of both the 
operator and the contractor sections of this report. 3 figs., 23 tabs. 


14594 (MSHA/IR—1193) Injury experience in stone mining, 
1988. Mine Safety and Health Administration, Denver, CO (USA). 
Safety and Health Technology Center. 1989. 499p. Sponsored by 
U.S. Department of Labor. Order Number DE90005375. Available 
from NTIS, PC A22/MF A01 - GPO - OSTI. 

This Mine Safety and Health Administration (MSHA) informational 
report reviews in detail the occupational injury and iliness experi- 
ence of stone mining in the United States for 1988. Data reported 
by operators of mining establishments concerning work injuries are 
summarized by work location, accident classification, part of body 
injured, nature of injury, occupation, and principal type of mineral. 
Related information on employment, worktime, and operating activ- 
ity also is presented. Data reported by independent contractors 
performing certain work at mining locations are depicted separately 
in this report. For ease of comparison with other metal and non- 
metallic mineral mining industries and with coal mining, summary 
reference tabulations are included at the end of both the operator 
and the contractor sections of this report. 3 figs., 23 tabs. 


14595 (SAND-86-7084) A geological formation: Drill string 
dynamic interaction finite element program (GEODYN2): 
Phase 2, Theoretical description. Baird, J.A. (Jordan, Apostal, 
Ritter Associates, Inc., Davisville, Rl (USA)); Apostal, M.C.;; Worm- 
ley, D.N. Sandia National Labs., Albuquerque, NM (USA); Jordan, 
Apostal, Ritter Associates, Inc., Davisville, Ri (USA). Dec 1989. 
188p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC04-76DP00789. Contract 68-3061. Order Number 
DE90005714. Available from NTIS, PC AOS/MF A01 - OSTI; GPO 
Dep. 

The Theoretical Description for the GEODYN2 Interactive Finite 
Element Computer Program is presented. The program is capable 
of performing the analysis of the three-dimensional transient dy- 
namic response of a Polycrystalline Diamond Compact Bit-BHA 
finite element model arising from the intermittent contact of the 
PDC Bit-BHA System with the downhole rock formations. The pro- 
gram accommodates nonlinear, time dependent, loading and 
boundary conditions. 15 refs., 28 figs., 2 tabs. 
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14596 (OTH-88-282) United Kingdom offshore steels re- 
search project - phase 1: Finai report. Peckover, R.S. (UKAEA 
Safety and Reliability Directorate, Culcheth (UK)); Fraser, R.A.W.; 
Crisp, H.G.; Long, D.; Chadwick, E.A.; Thorpe, T.W. Department of 
Energy, London (UK); UKAEA Safety and Reliability Directorate, 
Culcheth (UK). 1988. 188p. Available from H.M. Stationery Office, 
London, price Pound 39.50. Available from H.M. Stationery Office, 
London, price Pound 39.50. 

The United Kingdom Offshore Steels Research Project-Phase |, 
UKOSRP-|I, was a programme of research into the fatigue and 
fracture characteristics of welded steel joints used in offshore steel 
structures. The overall programme addressed fatigue and fracture 
and was made up of a series of related projects involving stress 
analysis, basic tests on corrosion fatigue, fatigue tests on welded 
plate and tubular joints of various sizes up to full size, and fracture 
studies. Throughout, the work has been aimed at providing a broad 
foundation of basic data and reliable methods for using this data in 
design and certification. (author). 


14597 (OTO-88-016) Assessment of extreme environmen- 
tal loading [on offshore installations]. Department of Energy, 
London (UK); Kenny (J.P.) and Partners Ltd., Staines (UK). Aug 
1988. 241p. Available from British Library, Document Supply Cen- 
tre, Boston Spa, Wetherby, West Yorks. Available from British 
Library, Document Supply Centre, Boston Spa, Wetherby, West 
Yorks. 

A review of available information has enabled an initial assess- 
ment of the modelling of extreme environmental loading on offshore 
installations from previous studies. This h2¢ shown that, in general, 
available methods for predicting environmental loading, assuming a 
unidirectional, regular, sea state, may result in overestimations. As 
a result simplified theoretical models have been developed, which 
have been used to examine the effects of: sea state randomness; 
wave directionality; definition of extreme events; effect of finite 
bandwidth on extreme wave height; integration height on overturn- 
ing moment calculations; correlation between various parameters, 
such as wave height and period; effect of variabilities in environ- 
mental parameters on loading. The results obtained from these 
simplified theoretical models have been combined to derive an 
extreme environmental loading statistical model This accounts ra- 
tionally for the various loading uncertainties and can be used 
confidently in limit state and reliability analysis studies of the ulti- 
mate strength of offshore structures and components. (author). 


14598 (OTO-88-019) Investigation into the differences be- 
tween the measured hot-spot stress when derived by either 
linear or non-linear extrapolation techniques. Aberdeen Univ. 
Centre for Environmental Management and Planning (UK). Mar 
1988. 40p. Available from British Library, Document Supply Centre, 
Boston Spa, Wetherby, West Yorks. Available from British Library, 
Document Supply Centre, Boston Spa, Wetherby, West Yorks. 

As part of the review of fatigue guidance, the Department of 
Energy commissioned Lloyd's Register (LR) to investigate the dif- 
ferences between the measured hot-spot stress when derived by 
either a linear or non-linear extrapolation technique. This investiga- 
tion has been achieved by creating a database of available 
unstiffened acrylic model SCF results from the LR tubular complex 
joints project. These results were obtained using four methods of 
extrapolation, two of which have been compared statistically in this 
study. (author). 


14599 (CTO-—88-021) A recommended method for assess- 
ing vortex induced vibrations in wind sensitive structures. 
Department of Energy, London (UK); Brown and Rook Vickers 
Technology Ltd., Eastleigh (UK). Nov 1988. 7ip. Contract 
E/5B/CON/81 10/2316;BRVT SM0062. Available from The British Li- 
brary Document Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ. Available from The British Library Document 
Supply Centre, Boston Spa, Wetherby, West Yorks. LS23 7BQ. 
The current state of the art for assessing the sensitivity of off- 
shore structures of vortex induced vibrations is reviewed and 
weaknesses are identified. Data is presented indicating that the 
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level of structural damping decreases for slender tubulars and 
appropriate damping values are proposed. Based on these as- 
sumptions, a rapid screening method is propos J for tubulars and 
a methodology presented for assessing the maximum stresses and 
the fatigue life. (author). 
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Refer also to citation(s) 13219, 13363, 13367, 13394, 13539, 
13555, 13809, 13835, 14044, 14046, 14047, 14093, 14138, 14139, 
14142, 14146, 14151, 14195, 14202, 14232, 14455, 14540, 14812, 
15363, 15385, 15606, 15706, 15708, 15743, 15756, 15773 


14600 (AD-A-211449/4/XAB) Mlllimeter- and submillimeter- 
wavelength free-electron laser. Kirkpatrick, D.A.; Bekefi, G.; 
DiRienzo, A.C.; Freund, H.P.; Ganguly, A.K. Massachusetts Inst. of 
Tech., Cambridge, MA (USA). Research Lab. of Electronics. Jul 
1989. 10p. Available from NTIS, PC AO2/MF A01. 

Pub. in Physics Fluids B, Vol. 1, No. 7, 1511-1518(Jul 1989). 

Measurements of millimeter- and submillimeter-wavelength emis- 
sion (240 GHz < omega/2pi < 470 GHz) from a free-electron laser 
are reported. The laser operates as a superradiant amplifier and 
without an axial-guide magnetic field; focusing and transport of the 
electron beam through the wiggler interaction region are achieved 
by means of the bifilar helical wiggler field itself. Approximately 18 
MW of rf power has been observed at a frequency of 470 GHz, 
corresponding to an electronic efficiency of 0.8%. Frequency spec- 
tra are measured with a grating spectrometer and show linewidths 
Detta/omega about 2%-4%. The experimental results are in very 
good agreement with nonlinear numerical simulations. 


14601 (AD-A-211465/0/XAB) Frequency-modulated Nd:YAG 
microchip lasers. Zayhowski, J.J.; Mooradian, A. Massachusetts 
Inst. of Tech., Lexington, MA (USA). Lincoln Lab. 15 Jun 1989. 4p. 
(JA-6273). Available from NTIS, PC AO2/MF A01. 

Pub. in Optics Letters, Vol. 14, No. 12, 618-620(15 Jun 1989). 

Tunable, single-frequency, Nd:YAG microchip lasers have been 
piezoelectrically frequency modulated over several hundred mega- 
hertz at rates from de to 25 MHz. 


14602 (AD-A-211478/3/XAB) Optimization, characterization, 
and implementation of & c-w (continuous wave) dye laser sys- 
tem. Final report, May-September 1987. Chaiken, J. Syracuse 
Univ., NY (USA). Dept. of Chemistry. Aug 1989. 12p. Available 
from NTIS, PC A03/MF A01. 

The overall project is to assess the applicability of intracavity 
laser absorption spectroscopy for in-situ, non-instrusive monitoring 
of the desorption of barium-containing species from operating 
thermionic cathodes. The goal was the implemeniation, characteri- 
zation, and optimization of a CW dye laser system with regard to 
its performance in an intracavity laser absorption apparatus. The 
purpose of the final report is to document the course of events as- 
sociated with the task in the context of the overall mission of 
cathode evaluation and advanced approaches for predicting and 
improving cathode performance and lifetime. Four observations 
demonstrate the success of the project: (1) many unassigned ab- 
sorption features due to the atmosphere (most likely due to 
molecular oxygen) were discovered in the vicinity of the barium ab- 
sorption line. 


14603 (AD-A-211503/8/XAB) Control and characterization 
of soliton-like pulses in a femtosecond dye laser. Nighan, W.L.; 
Gong, T.; Fauchet, P.M. Princeton Univ., NJ (USA). Dept. of Elec- 
trical Engineering and Ccnputer Science. 1988. 4p. Available from 
NTIS, PC A02/MF A01. 

Pub. in Chemical Physics, Vol. 48, 109-111(1988). 

The balance of positive self-phase modulation (SPM) and 
negative-group velocity dispersion (GVD) that enhances ultrashort 
pulse formation in a dispersion-compensated, colliding-pulse mode- 
locked (CPM) dye laser was compared to the shaping mechanism 
for the N=1 soliton in an optical fiber. Periodic pulse shaping remi- 
niscent of higher-order solitons has also been observed. It is 
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however unclear how far the analogy in an optical fiber can be ex- 
tended. Reported here are results of this investigation of periodic 
pulse shaping in a 7-mirror/4-prism CPM laser that delivers pulses 
as short as 35fs at 100 MHz. The stability achieved allows for re- 
producibility and full time-resolved characterization. 


14604 (AD-A-211663/0/XAB) Photodissociation of XeF2 
(xenon difluoride) at 193 nm. Bott, J.F.; Heidner, R.F.; Holloway, 
J.S.; Koffend, J.B. Aerospace Corp., El Segundo, CA (USA). Aero- 
physics Lab. 30 Jun 1989. 24p. (TR-0089(4930-04)-1). Available 
from NTIS, PC A03/MF A01. 

Interest in the spectroscopy of xenon difluoride (XeF2) has been 
stimulated by the xenon fluoride (XeF) laser, which operates on the 
B-X transitions at 351 and 353 nm and the C-A transitions at 483 
nm. The vacuum ultraviolet (VUV) photolysis of XeF2 can be used 
either to obtain laser action on these transitions or to produce the 
several electronic states of XeF for kinetic studies. The XeF2 pho- 
todissociation laser has been pumped by UV sources, such as 
discharges initiated by exploding wires, UV radiation emitted by 
Xe. excited by an electron beam, and sliding surface discharges. 
Modeling the performance of the XeF laser, requires rate coeffi- 
cients for the kinetic processes that produce and remove the 
vibronic levels of the upper electronic state. The absorption coeffi- 
cient of XeF2 was measured at 193, 206, and 253 nm. The 
measurements of XeF2 absorption of 193 and 253 nm appear to re- 
solve the discrepancy in those absorption measurements. Adjusting 
the data of the two previous investigations to match our values at 
these two wavelengths brings the two sets of measured absorption 
coefficients into agreement in the overlapping wavelength interval, 
203 to 210 nm. We determined experimentally that one molecule of 
XeF2 is dissociated for each photon absorbed at 193 nm. 


14605 (AD-A-211690/3/XAB) Development and evaluation 
of an instrument for rapid electroreflectance of semiconductor 
materials. Final technical report, 1 February 1988-30 April 
1989. Herman, M.H. Evans (Charles) and Associates, Redwood 
City, CA (USA). 30 Jun 1989. 73p. (CEVANS—057/FR-8901). Avail- 
able from NTIS, PC A04/MF A0Q1. 

The applications of electron-beam electroreflectance (EBER) to 
Hg(1-x)Cd(x)Te (MCT) and other semiconductor systems are de- 
sired. Temperature dependences of the E1 optical gap of MCT are 
in agreement with the results of other researchers. For an epitaxial 
sample, alpha E (1)/alpha T of -(6.7 to 8.2) x .0001 eV/K was ob- 
tained. This value is consistent with that determined by Berlouis. 
The author finds a larger thermal coefficient for epitaxial MCT on 
CdTe than for bulk MCT. He also measured the E(1) Delta (1) 
band gap to be nearly 0.63 eV above the E71 transition energy. 
MCT is more sensitive to electron beam current intensity than 
other materials due to its relatively poor thermal conductivity. The 
line shape observed at .001 A/sq.cm appears to be from thermore- 
flectance (TR), based upon calculations and detailed experimental 
studies. Therefore, EBER determinations of the temperature de- 
pendence of the E1 and E1+Delta (1) band gap energies 
demonstrate a large variance. The author has collaborated with 
other researchers on EBER evaluation of MCT growth and dry-etch 
processes. He has extended EBER studies to other technologically 
important crystal systems related to MCT. Correlations were found 
between the EBER measurements of CdTe samples and surface- 
preparation methods. In the case of GaAs and related compounds, 
results show promise in the analysis of epitaxial films and het- 
erostructures, which are briefly described. 


14606 (AD-A-211711/7/XAB) Reactive ion etching of sput- 
tered silicon carbide and tungsten thin films for device 
applications. Final report. Pan, W.S.; Steck, A.J. Cincinnati Univ., 
OH (USA). Nanoelectronics Lab. 1989. 190p. Available from NTIS, 
PC A09/MF A01. 

For high-temperature processing and device applications, refrac- 
tory materials, such as silicon carbide (SiC) and tungsten (W), are 
actively considered or evaluated as the basic semiconductor and 
metallization materials for future generations of integrated circuits. 
In order to pattern fine lines in SiC and W thin films, a selective 
and anisotropic etching technique needs to be developed for future 
device applications. Therefore, the etching process including basic 
mechanisms and process requirement have been chosen as the 
overall research goals of this project. Reactive ion etching (RIE) of 





SiC thin films in a variety of fluorinated gas plasmas, such as SF¢, 
CBrF3; and CHF; mixed with oxygen was investigated in depth. 
The best anisotropic profile was observed by using CHF, gas in 
the RIE mode. A typical DC bias, -300V, is concluded from etching 
experiments to determine the dependence of SiC etch rate and 
physical reaction under RIE mode. Reactive ion etching of tungsten 
(W) thin film was also investigated by using the different fluorinated 
gas plasmas, such as CF,4, SFg, CBrFs and CHF; mixed with oxy- 
gen. The obtaining of anisotropic etching profiles in W etching was 
suggested and the mechanisms were also studied. 


14607 (AD-A-211730/7/XAB) Nonlinear-optical method for 
combining high-power laser beams. Report for 1 April 1988-30 
April 1989. Chivian, J.S.; Glosson, C.A.; Cotten, W.D.; Cantrell, 
C.D.; DiMarco, S.F. LTV Missiles and Electronics Group, Dallas, TX 
(USA). 28 Apr 1989. 55p. Available from NTIS, PC A04/MF A014. 

The overall program goal was to investigate concepts for laser- 
controlled optics based on near-resonance nonlinear dispersion in 
gases, and to demonstrate a laser-induced grating capable of high- 
power laser-beam combining. The theoretical work extended the 
previous year's effort in giving a more detailed view of those as- 
pects that might prevent observation of a grating, and led to 
optimization of experimental parameters. Modifications and im- 
provements were made to the experimental apparatus. No grating 
was observed over a wide range of experimental conditions, al- 
though the apparatus was capable of such demonstration had a 
grating existed. The most likely cause of trouble appears to be the 
complexity of the SFg medium chosen for demonstration. As an 
apparatus check, a medium (e.g, vanadium dioxide) can be used 
in which it is known that a grating can be demonstrated. Measure- 
ments were extended on the effect of noble gas admixtures into 
SF. on the absorption of 16.26-micrometer radiation; helium sup- 
presses absorption, argon and xenon enhance absorption. It would 
be worthwhile to continue these studies in light of information to be 
gained regarding the effect of collisions on absorption spectra in 
molecular species. 


14608 (AD-A-212380/0/XAB) Opto-electronic integrated- 
circult technology and design. Annual report, July 1988-July 
1989. Cokdren, L.A.; Gossard, A.C.; Hu, E.L.; Merz, J.L. California 
Univ., Santa Barbara, CA (USA). Dept. of Electrical and Computer 
Engineering. 31 Jul 1989. 5ip. (CU-ECE-TR-89-08). Available 
from NTIS, PC AO4/MF A01. 

This is the second annual report from a research program aimed 
at exploring technology for opto-electronic integration. The primary 
goal is to develop technologies critical to the evolution of opto- 
electronic integrated circuits. Results from new dry etching 
techniques such as radical beam ion beam etching and laser 
activated etching are reviewed, as well as progress on a UHV pro- 
cessing chamber being constructed for use with the MBE systems. 
Process development on vertical-cavity surface-emitting lasers and 
modulators is presented, with emphasis on the periodic-gain nipi- 
pumping laser structure. Current results on surface-emitting lasers 
are presented, covering vertical high-Q cavity structures with In- 
GaAs strained-layer quantum wells as well as 45 etched facet 
structures. Finally, recent work on quantum-well absorption-edge 
modification using impurity-free disordering techniques is reviewed. 


14609 (AD-A-212527/6/XAB) Analysis of current-mirror 
MOSFETS for use In radiation environments. Master's thesis. 
Martinez, M.J. Air Force inst. of Tech., Wright-Patterson AFB, OH 
(USA). 1988. 78p. (AFIT/CI/CIA-88-237). Available from NTIS, PC 
AOS/MF A01. 

Experiments were conducted on current-mirror MOSFETs to ex- 
amine their suitability for use in radiation environments. These 
devices, which allow low loss load current sensing (defined by a 
current-ratio n’), are an important element of many power inte- 
grated circuits (PICs). Total-dose testing demonstrated that the 
current ratio was virtually unaffected for many operating conditions. 
In all cases, changes were largest when sense resistance was 
largest and minimal when sense voltage was approximately equal 
to the load source's voltage. In addition, testing verified the feasi- 
bility of using sense-cell MOSFETs for applications that require 
radiation exposure. A constant-current op-amp circuit showed mini- 
mal current shifts, using proper circuit design, following total-dose 
exposure. Dose-rate testing showed the feasibility of using sense 
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voltage to trigger gamma-dot protection through drain-source volt- 
age clamping, providing a relatively inexpensive alternative to 
voltage derating. 


14610 (AD-A-212706/6/KAB) Cavity eigenmodes for the 
NIST/NAL (National Institute of Standards and Technology/ 
Naval Research Laboratory) free-electron laser. interim report. 
Riyopoulos, S.; Tang, C.M. Naval Research Lab., Washington, DC 
(USA). 5 Sep 1989. 43p. (NRL-MR-6522). Available from NTIS, 
PC A03/MF A01. 

The cavity transfer matrix for the round trip of a light pulse in the 
optical resonator of the National Institute of Standards and Tech- 
nology (NIST)/Naval Research Laboratory (NRL) Free Electron 
Laser (FEL) oscillator is derived. The cavity eigenmodes and the 
corresponding eigenvalues are obtained, using an expansion in 
Gaussian-Laguerre vacuum modes, by numerical diagonalization. 
The fraction power loss per eigenmode, caused by the finite sizes 
of the cavity mirrors and apertures are determined. It is found that 
the losses are very small over the entire wavelength regime of op- 
eration. 


14611 (AD-A~212882/5/XAB) Proof of the feasibility of co- 
herent and incoherent schemes for pumping a gamma-ray 
laser. Quarterly progress report, 1 April-30 June 1989. Collins, 
C.B. Texas Univ., Richardson, TX (USA). Center for Quantum 
Electronics and Applications. Jul 1989. 62p. (GRL-8901). Available 
from NTIS, PC AO4/MF A01. 

Recent approaches to the problem of the gamma-ray laser have 
focused upon upconversion techniques in which metastable nuclei 
are pumped with long-wavelength radiation. At the nuclear level the 
storage of energy can approach tera-Joules per liter for thousands 
of years. However, any plan to use such a resource for a gamma- 
ray laser poses problems of a broad interdisciplinary nature 
requiring the fusion of concepts taken from relatively unrelated 
fiekis of physics. Contents: Photoexcitation of nuclear isomers with 
the DNA/Aurora nuclear facility; and Adaptation of a fixed-energy 
electron accelerator to produce variable endpoint bremsstrahlung. 


14612 (AD-A-212921/1/XAB) Experimental and theoretical 
study of CO, staggered hollow-bore array lasers. Final report, 
1 January 1988-30 June 1989. Park, D.; Hart, R.A.; Newman, L.A. 
United Technologies Optical Systems, Inc., West Palm Beach, FL 
(USA). 20 Aug 1989. 57p. Available from NTIS, PC AO04/MF A01. 

Experimental and theoretical investigation of CO. staggered 
hollow-bore (SHB) arrays were conducted with the main objective 
of gaining a better understanding of the device. By focusing on the 
effects of a mirror tilt on the output power, the near-field and pair- 
wise far-field patterns, the authors deduced that the effective 
cavity-length variations, manifested primarily through mode mis- 
match loss, are responsible for many of the observed features of 
phase-locked SHB arrays. They also found that, by making one of 
the elements very lossy, they could effectively shut down the entire 
array, which could have a potential application as a novel 
amplitude-modulation technique. 


14613 (AD-A-212966/6/XAB) Synthesis and study of mate- 
rials for superconducting electronics. Final report, 15 October 
1987-14 October 1988. Tedrow, P.M. Massachusetts Inst. of Tech., 
Cambridge, MA (USA). 15 Sep 1988. 7p. Available from NTIS, PC 
A02/MF A01. 

Thin films of BiSrCaCuO superconductor were made by rf mag- 
netron sputtering onto sapphire and MgO substrates. The use of 
MgO substrates produced better films. Good tunnel junctions were 
fabricated using YBa2Cu307 films with Pb counter electrodes. No 
gap was seen for the YBCO film. Critical field anistropy was stud- 
ied in single crystals of YBCO and NdBa2Cu,07. Measurements of 
the Fermi-liquid effects in Ga and V were completed. 


14614 (AD-A-213082/1/XAB) Generation of iodine monofiu- 
orlde in a supersonic multipurpose flow-tube facility. Final 
report, May-October 1988. Helms, C.A. Air Force Weapons Lab., 
Kirtland AFB, NM (USA). Aug 1989. 56p. (W" -TR-89-29). Avail- 
able from NTIS, PC A04/MF A01. 

lodine monofiuoride, a promising visible chemical laser candi- 
date, was chemically produced at number densities exceeding 
1x10'5 molecules/em® in a supersonic flow. The low-pressure (3 
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torr), low temperature (300 K) flow environment should be suitable 
for lasing. 


14615 (AD-A-213321/3/XAB) Theoretical and experimental 
research on a millimeter-wavelength free-electron laser. Final 
report, 1979-1988. Marshall, T.C. Columbia Univ., New York, NY 
(USA). Plasma Physics Lab. Sep 1989. 96p. Available from NTIS, 
PC AOS/MF A01. 

The Columbia Free Electron Laser is summarized with a selec- 
tion of key reprints. Topics include: gain and wavelength studies, 
Thomson-scattering diagnostics for electron-beam momentum 
spread, efficiency-enhancement experiments, theory and experi- 
ments on optical guiding and sidebands. A pair of papers discuss 
results from a type of FEL that has since become known as a 
"CARM'’. The results of a CO. laser - Thomson backscattering ex- 
periment determined the momentum spread of the electron beam 
in the authors FEL. The operation of the FEL oscillator with a 
tapered undulator is reported in which not only efficiency enhance- 
ment but also sideband power reduction was obtained. The theory 
of optical guiding is covered, presenting experimental evidence that 
the optical power profile is modified by optical guiding as it occurs 
in our overmoded waveguide system. 


14616 (AD-A-213373/4/XAB) Synchrotron-betatron para- 
metric instability in free-electron lasers. interim report. Hafizi, 
B.; Ting, A. Naval Research Lab., Washington, DC (USA). 5 Oct 
1989. 21p. (NRL-MR-6550). Available from NTIS, PC A03/MF A01. 
Analysis of the synchrotron-betatron coupling in a free-electron 
laser indicates that the particle motion is susceptible to an instabil- 
ity of a fundamentally different physical character to those 
examined previously. The domain of this instability, which is of a 
parametric type and causes an exponential growth of the betatron 
amplitude, is identified and the growth rate therein determined. 


14617 (CANWEC-CE-02838, pp. 24) The potential impact of 
superconductivity on the electrical power industry: Report 
4.3.14. . Appleton, A.D. (NEI-IRD (UK)). Canadian National Com- 
mittee, World Energy Conference, Ottawa, ON (Canada). 1989. 
(CONF-890901—: 14. world energy conterence, Montreal (Canada), 
17-22 Sep 1989; CE-02838). In Energy for tomorrow. Division 4: 
Energy and technology: Session 4.3a: Nuclear energy [and] ses- 
sion 4.3b: Energy systems and renewables. Available from 
Canadian National Committee World Energy Conference, Suite 
305, 130 Albert Street, Ottawa, ON, CAN KiP 5G4. Prices: 
$125.00 CAN. 

This paper describes the use of superconductors in electrical 
power equipment and the benefits which may be expected. At the 
present time the temperature limit is at 165K; this compares to 
about 23K for the best of the earlier superconductors. The new 
materials are very brittle and much development work is needed 
before they can be employed in power plant; also, the current 
density which they carry needs to be increased before their full po- 
tential can be realised. Despite problems which still exist, the 
enthusiasm for harnessing superconductors has been given a great 
boost and many countries are engaged, not only in developing the 
materials, but also in investigating how they may be employed in 
electronic and power engineering applications. A factor of great 
significance is that at the higher temperatures it is possible to use 
liquid nitrogen instead of liquid helium for cooling the superconduc- 
tors. The ramifications of this are profound particularly in respect of 
cost and reliability. The benefits for electrical power equipment in- 
clude lower costs, higher efficiency, lower weight, smaller size and 
improved performance. Much of the technology that has been de- 
veloped over the past 30 years using the earlier superconductors 
is relevant when the new superconductors are suustituted. The pa- 
per discusses alternating current generators, power cables, fault 
current limiters, power transformers, energy storage, direct current 
meters and generators, magnetic hydrodynamic power generation, 
and nuclear fusion power by magnetic 26 refs., 5 figs., 4 tabs. 


14618 (ETDE-mf-0740283) Feasibility study on the poss 
bility to produce excimer-laser coatings by lon beam 
sputtering or magnetron sputtering. Herrmann, R.; Mueller, J. 
Leybold AG, Alzenau (Germany, F.R.); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F.R.). Dec 1988. 
18p. (In German). Contract BMFT 13 EK 0012/6. Order Number 
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DE90740283. Available from NTIS (US Sales Only), PC A03/MF 
AO}. 

Within the definition phase of the EUREKA-project 'EXCIMER- 
laser’, principle investigations were made on the feasibility of 
sputter technologies for the production of dielectric UV-laser coat- 
ings. The ultimate goal of the EUREKA-project is to develop a 10 
kW excimer-laser. This requires laser coatings with a high damage 
threshold. (> 1 J/cm?) and a low defect density over large areas 
(approx equal 20 cm?). Two sputter technologies were investigated 
- ion beam sputtering and RF-magnetron sputtering. For the ion 
beam sputtering a RF ion source was used. The ion source had 
first to be optimized. Then single layer coatings were done with 
both deposition technologies to determine the least absorbing ma- 
terials. SiO. and Al,O3 proved to be the best in the UV. With 
Magnetron sputtering, laser mirrors for 248 nm could be fabricated 
consisting of 51 alternating layers of SiO2 and Al,O3. They had a 
damage threshold of 1.2 J/cm*. (orig.) With 1 tab., 14 figs. 


14619 (IEIE-8901, pp. 51-53) Latest trend for practical use 
of linear motorcar. Present state and future aspect of super- 
conductive magnetic levitation rallway. Fujiwara, Shunsuke (JR 
Railway Technical Research Inst.,, (Japan)). Railway Technical 
Research Inst., Kokubunji, Tokyo (Japan). 25 Aug 1989. (In Japan- 
ese). In 1989 Joint convention record of institutes of electrical and 
information engineers, Japan (Part 1). Order Number 
DE90741791. Available from NTIS (US Sales Only), PC AO8/MF 
A01. 

Studis on the basic characteristics; improvement; and reliability 
and safety verification of the magnetic levitation car system have 
been carried on using the Miyazaki test railway. While separate su- 
perconductive magnets for levitation and propulsion/guidance are 
installed on ML500, the same superconductive magnet is shared 
for levitation and propulsion/guidance in the case of MLUO01, 
decreasing the weight of the car. Later, a method of arranging in- 
termittent magnets along the entire length of the car was studied, 
which was tested with MLU002 car and its practicability is being 
verified. Superconductive LSM is a propulsion system well matched 
with induction repulsion levitation system, having good characteris- 
tics which allows its use even with relatively a large gap. A 
simulation model for the study on car lineup was developed and 
tested in which consideration is given to the characteristics of mag- 
netic springs and dumper. As the result of the developement of 
superconductive magnet, the weight of the superconductive magnet 
on MLU002 became less than 1/4 of the total weight. Power trans- 
formation, supply system, etc. are also described. 5 refs., 4 figs. 


14620 (IEIE-8901, pp. 67-70) Latest trend for practical use 
of linear motorcar. Present state and future aspect of M-Bat.n. 
Kajino, Masatoshi (Kobe Steel Ltd., Kobe, (Japan)). Kobe Steel 
Ltd. (Japan). 25 Aug 1989. (In Japanese). In 1989 Joint convention 
record of institutes of electrical and information engineers, Japan 
(Part 1). Order Number DE90741791. Available from NTIS (US 
Sales Only), PC AO8/MF A01. 

M-Bahn was developed as a magnetic levitation linear motor ur- 
ban system for medium-volume transportation. Its features and 
present state are reported. The vehicle of the M-Bahn is supported 
by the attraction levitation force of permanent mangnet, and the 
propulsion of the vehicle is effected by a linear synchronous motor 
comprising the stator winding buried in the rail and the permanent 
magnet installed on the vehicle. Supporting, guidance and propul- 
sion functions of the car are put together in the carriage, 2 
carriages being provided tor a car. Linear motor stator for one side 
of the vehicle can not be installed at the branch point on the track, 
and the steel branching wheel provided at the bottom of the car- 
riage is supporeted by the branch rail on the track. Only one side of 
the vehicle is supported by levitation, with the propulsion force act- 
ing only on one side of the car. The inverter is principally installed 
at the station. The biggest merit of M-Bahn lies in the lightweight of 
the vehicle and track, and reduction of moving parts, resulting In 
lower construction and operational cost. 5 refs., 4 figs., 1 tab 


14621 (IEIE-8903) 1989 Joint convention record of instk 
tutes of electrical and information engineers, Japan. institute of 
Electrical and Information Engineers (Japan). 25 Aug 1989. 172p. 
(in Japanese). Order Number DE90741820. Available from NTIS 
(US Sales Only), PC AO8/MF A01. 





Papers which are compiled in this convention record Part 4 are 
outlined below. In the field of ‘the current situation of remote sens- 
ing technologies and issues involved’, 5 papers are included on the 
subjects of remote sensing of the global environment and satellite, 
optical and electric wave remote sensing, etc., in the field of ‘the 
prospect of microwave high temperature superconducting’, 6 pa- 
pers included on the subjects of application of high temperature 
superconductor to electronics, etc., in the field of ‘the actual condi- 
tion of ISDN and issues involved’, 5 papers covering introduction 
and operation of ISDN and the trend of ISDN network technology, 
etc., and in the field of 'Most advanced technologies for composing 
telecommunications satellites-multibeam and onboard signal treat- 
ment’, 7 papers included on the subjects of multibeam satellite 
telecommunications systems, intersatellite telecommunications and 
space optical telecommunications, etc.. In the field of ‘the leading 
role of ULSI in 1990's: submicron BICMOS technology’, 6 papers 
are included covering the present situation and future prospect of 
the technologies concerned, in the field of "High densification of 
power supply for electronic equipment’, 7 papers are included 
convering fabrication of power device in the form of thin film, minia- 
turization and thinning of batteries and HIC power supply 
technology, etc. and in the field of ‘the latest medical application of 
ultrasonic waves’, 6 papers included on the subjects of the 
prospect of ultrasonic medical science and several medical ultra- 
sonic devices, etc. 217 refs., 265 figs., 49 tabs. 


14622 (IEIE-8903, pp. 117-120) Technology of compact 
power source for electronic Instruments. Review on the film 
type power device. Shiroe, Kosuke (Osaka Univ., Faculty of Engi- 
neering Science, Osaka, (Japan)); Tsujimoto, Hiroaki. Osaka Univ., 
Toyonaka (Japan). Faculty of Engineering Science. 25 Aug 1989. 
(In Japanese). In 1989 Joint convention record of institutes of elec- 
trical and information engineers, Japan (Part 4). Order Number 
DE90741820. Available trom NTIS (US Sales Only), PC A08/MF 
A01. 

Performance of ultra-finely integrated transformer was investi- 
gated. As for the structure of the transformer, hollowed-ring shape 
magnet was surounded by primary and secondary spiral coil which 
was Classified into outer coil type with having circularly distributed 
magnetic flux and inner coil type with having radially distributed 
magnetic flux, each structure was analyzed to obtain correlation 
between currency and frequency as shown by graph. Those were 
understood that performance was reduced by resonance for ex- 
ceedingly high frequency, that copper loss was appreciably large 
while iron loss was constant, and that application to high frequency 
region was limitted by resonance frequency decided by capacity 
which was determined by the shape of coil. Furthermore, it was 
recognized that control of magnetic flux leakage effected apprecia- 
bly on the performance. Difference of performance between the 
two types of coil were also explained. 5 refs., 9 figs. 


14623 (IEIE-8903, pp. 121-124) Technology of compact 
power source for electronic Instruments. Thin and low height 
transformer. Murakami, Naoki (Nippon Telegraph Telephone 
Corp., Tokyo, (Japan)); Sakakibara, Kazuhiko. Nippon Telegraph 
and Telephone Corp., Tokyo (Japan). 25 Aug 1989. (in Japanese). 
In 1989 Joint convention record of institutes of electrical and infor- 
mation engineers, Japan (Part 4). Order Number DE90741820. 
Available from NTIS (US Sales Only), PC AO8/MF A01. 

Thin transformer to be applied to switching power source was 
summarized. As for the method to make thinner transformer, ne- 
cessity of thin core together with thin shape of coil was indicated. 
Explanations were given by classifying into types of bulk sore, thick 
magnetic film, thin magnetic film, and magnetic fiber. Regarding 
bulk coil and sheet coil, designing method of E type core was ex- 
plained and difference of calculation results by shape were shown 
by graph. Concerning thin film technology, plating, laminating of 
poly-imide film with copper sheet, photo-lithography were explained. 
Cloth transformer woven by amorphous magnetic fiber and conduc- 
tive fiber was introduced, too. Applicable range of power intensity 
for each method were shown by graph. 17 refs., 9 figs., 2 tabs. 


14624 (IEIE-8903, pp. 125-128) Technology of compact 
power source for electronic Instruments. Thin type aluminium 
electrolytic capacitor. Ando, Susumu (Nippon Chemi-Con Comp., 
Tokyo, (Japan)); Hagiwara, Ikuo. Nippon Chemi-Con Corp., Tokyo 
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(Japan). 25 Aug 1989. (in Japanese). In 1989 Joint convention 
record of institutes of electrical and information engineers, Japan 
(Part 4). Order Number DE90741820. Available from NTIS (US 
Sales Only), PC AO&/MF A01. 

Concerning miniatuarizing of input-smoothing capacitor which 
shared large part of total volume of power source, achievement of 
miniaturizing by studying its structure and component materials 
was reported. Regarding the improvement by modification of struc- 
ture, it was achieved by diminishing non-effecive parts of capacitor. 
For the purpose, such space reductions were achieved as gap be- 
tween device and case, void space in the device itself by pressing 
the device, space at sealing part, sepaarator margin by applying 
expanded electrode sheet. In addition, as the necessary step of 
the modification of strucyure, etching conditions were improved for 
increaseing electrode sheet strength which was weakened by per- 
foration in etching process. As the result, improvement of volume 
efficiency of capacitor device was achieved. Satisfactory reliability 
was confirmed by life test. 8 figs. 


14625 (IEIE-8903, pp. 133-135) Latest HIC power supply 
technique. Tabuchi, Katsumi (Matsushita Electric Components Co., 
Ltd., Osaka, (Japan)); Shinsha, Junji. Matsushita Electric Compo- 
nents Co. Ltd., Osaka (Japan). 25 Aug 1989. (in Japanese). in 
1989 Joint convention record of institutes of electrical and informa- 
tion engineers, Japan (Part 4). Order Number DE90741820. 
Available from NTIS (US Sales Only), PC AO8/MF A01. 

Miniaturization of switching power supplies centering around 
portable devices of office automation equipment is in progress and 
one of the techniques supporting it is to make a switching power 
supply with HIC's. This article outlines the technical trends and is- 
sues concerning switching power supplies composed of HIC’s. Also 
for realization of a MH2 power supply which is considered to be- 
come the main current in the future, the above approach of making 
the power supply with HIC’s is one of the indispensable conditions. 
The first step for a HIC power supply, namely composing semicon- 
ductors and control circuits of HIC’s, the second step, namely 
compounding HIC'’s centering around semiconductor parts and 
making peripheral parts of semiconductor parts to be a module, 
furthermore the third step, namely making the power supply in toto 
with HIC’s are currently being put to practical use and hereafter 
development of compilation, etc. including the input AC component 
must be developed. As the issues for study on HIC power supply, 
the following can be listed; establishment of MH2 converters by cir- 
cuit technology, development of magnetic parts, condensers, 
semiconductor parts and wiring material, etc. and establishment of 
low loss wiring technique. 6 refs., 4 figs. 


14626 (1EIE-8903, pp. 137-140) Technical trend of power 
IC. Matsuzaki, Hitoshi (Hitachi Ltd., Tokyo, (Japan)). Hitachi Ltd., 
Tokyo (Japan). 25 Aug 1989. (In Japanese). In 1989 Joint conven- 
tion record of institutes of electrical and information engineers, 
Japan (Part 4). Order Number DE90741820. Available from NTIS 
(US Sales Only), PC AO8/MF A01. 

A power IC is a monolithic IC which can drive directly an actua- 
tor of motor, etc. by an output signal of a microcomputer. It is 
highly reliable, effective for miniaturization of various electronic 
equipment and being used in an accelerated manner. This article 
introduces the power IC’s which are now developed and put to 
practical use, and states its trend in the future. A power IC is com- 
posed of three segments of an interface and a logical circuit with a 
microcomputer, a driving circuit, and a power element, and since 
the low voltage logical circuit and the high voltage output section 
are mingled, measures of pn junction separation and dielectric sep- 
aration are used for their separation. As the application of the IC 
concerned, there are a stepping motor driver IC, a flat panel dis- 
play driver IC, a power supply control IC for high definition monitor, 
and an intelligent power IC for motor car. With regard to the IC’s 
which are currently put to practical use, its high tension side is 
confined to the use for low voltage current, but in the future, IC’s of 
300V and 1A class will be developed. 8 refs., 11 figs. 


14627 (IEIE-8903, pp. 141-144) High densification technob 
ogy of power supplies for electronic equipment. High density 
mounting of power supply by conductive water cooling. 
Tsukuni, Toshiaki (Fujitsu Ltd., Kawasaki, (Japan)); Kano, 
Takanobu; Kitsu, Yoshihiko; Sato, Hiroyuki. Fujitsu Ltd., Kawasaki 
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(Japan). 25 Aug 1989. (in Japanese). In 1989 Joint convention 
record of institutes of electrical and information engineers, Japan 
(Part 4). Order Number DE90741820. Available from NTIS (US 
Sales Only), PC AO8/MF A01. 

in order to attain a highly speedy process of computer, a logical 
circuit is miniaturized by adopting super LSI's and a multi-layered 
substrate and a signal line is shortened by arranging each logical 
circuit close to each other. When high densification of logical circuit 
progresses as stated above, density of demand increases, hence it 
is natural to mount a power supply as near to a logical circuit as 
possible in order to lessen the loss of the supply line connecting 
the power supply and the logical circuit. In other words, a small 
power supply with big capacity is needed for the highly densely 
mounted logical circuit, and in order to materialize it, the inductive 
water cooling technique was newly adopted in lieu of the existing 
air cooling technique, thereby a switching power supply of maxi- 
mum output of 2.2kW was developed in the size of 1/3 of the 
existing one. This article is a report thereon. As an approach to 
high density mounting of a power supply, the forward converter 
system was adopted for the circuit system and the inductive water 
cooling system which was applied from the cooling method of the 
logical circuit section of the computer for the cooling system. 1 ref., 
10 figs., 2 tabs. 


14628 (JINR-R-10-88-870) CAD work station for electron- 
ics designer. Asmolov, A.G.; Semenov, AA.; Sergeev, S.V.; 
Spalek, J. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems. 1988. 8p. (in Russian). Order Number 
DE90616473. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

Computer-aided design work station on base of a personnel 
computer intended for designing and debugging of digital and ana- 
log CAMAC units is described. A set of hardware and software 
which essentially diminishes time of designing and checkout of 
electronics is presented. 12 refs. 


14629 (KCP-613-4170) Organic etch capability of various 
gas plasmas. Fritsche, C.T. Allied-Signal Aerospace Co., Kansas 
City, MO (USA). Kansas City Div. Jan 1990. 9p. Sponsored by 
U.S. DOE Detense Programs. DOE Contract AC04-76DP00613. 
Order Number DE90005707. Available from NTIS, PC AO2/MF A01 
- OSTI; GPO Dep. 

Etch rates by various gas plasmas of an organic material were 
determined using a sample weight loss technique. DER 332 (Dow 
Chemical Co.) epoxy cured with Jeffamine T403 (Texaco Chemical 
Co., Inc.) hardener was used as the etch sample. The results indi- 
cated that, of the plasmas tested, oxygen and air provide the 
greatest etch rates. 4 figs. 


14630 (KCP-613-4171) Design of an automatic solder sta- 
thon. Sheeley, J.D. Allied-Signal Aerospace Co., Kansas City, MO 
(USA). Kansas City Div. Jan 1990. 10p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00613. Order Num- 
ber DE90005706. Available from NTIS, PC AO2/MF A01 - OSTI; 
GPO Dep. 

An automatic solder station was designed to permit blind solder- 
ing of connectors to specific cables. The sokder station consisted of 
a fixture to hold and position the connectors on the cables and a 
control panel to program the soklering process. The control panel 
allows automatic control of the solder sequence. 4 figs. 


14631 (LBL-27048) High speed imaging with a tapped 
solid state sensor. Turko, B.T. (Lawrence Berkeley Lab., CA 
(USA)); Fardo, M. Lawrence Berkeley Lab., CA (USA). Oct 1989. 
6p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. (CONF-900143-17: Institute for Electronic and 
Electrical Engineers (IEEE) nuclear science symposium, San Fran- 
cisco, CA (USA), 22-26 Jan 1990). Order Number DE90006116. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

A high speed camera with a solid state diode array sensor is de- 
scribed. 500 frames/second rates are achieved by dividing the 256 
x 256 pixel array into eight sections. The detected photocharge is 
tapped in parallel from each section into independent signal pro- 
cessing channels. The circuits for video signal extraction and 
Processing are described and data on measured signal-to-noise ra- 
tio, sensitivity and crosstalk are presented. Image artifacts are also 
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discussed and the effectiveness of the sensor fast clear procedure 
for their elimination shown. 3 refs., 8 figs. 


14632 (LBL-27065) Ultra-fast voltage comparators for tran- 
sient waveform analysis. Turko, B.T. (Lawrence Berkeley Lab., 
CA (USA)); Kolbe, W.F.; Smith, R.C. Lawrence Berkeley Lab., CA 
(USA). Oct 1989. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00098;W-7405-ENG-36. (CONF-900143-— 
15: Institute for Electronic and Electrical Engineers (IEEE) nuclear 
science symposium, San Francisco, CA (USA), 22-26 Jan 1990). 
Order Number DE90006106. Available from NTIS, PC AO2/MF A01 
- OSTI; GPO Dep. 

The time at which an input signal crosses the reference level of 
a voltage comparator can be used in the analog-to-digital conver- 
sion of fast single waveform transients. In such a converter, an 
array of identical comparators, properly biased, provides stop in- 
puts to a picosecond resolution multistop time digitizer. Each stop 
represents a point in the voltage-time reconstruction of the mea- 
sured waveform. A number of state-of-the-art comparators, bipolar 
and GaAs, have been evaluated for this application to determine 
the differences in their time propagation as a function of the input 
signal overdrive and risetime. Normalized data are presented to 
assist in the correction of a digitizer's measurement errors. A pi- 
cosecond time resolution measurement system used in the tests is 
also described. 2 refs., 12 figs. 


14633 (LBL-27893) Resonator modes in high gain free 
electron lasers. Xie, Ming (Lawrence Berkeley Lab., CA (USA)); 
Deacon, D.A.G.; Madey, J.M.J. Lawrence Berkeley Lab., 
CA (USA). Oct 1989. 13p. Sponsored by U.S. Depart- 
ment of Defense; U.S. DOE Energy Research. DOE 
Contract ACO3-76SF00098. Contract F49620-84C-0012;N00014- 
85-K-0535;DALL03-86-0122. (CONF-8908134-24: 11. international 
free electron laser conference, Naples, FL (USA), 28 Aug - 1 sep 
1989; ESG—80). Order Number DE90006098. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

When the gain in a free electron laser is high enough to produce 
optical guiding, the resonator mode distorts and loses its forward- 
backward symmetry. We show that the resonator mode in a high 
gain FEL can be easily constructed using the mode expansion 
technique taken separately in the interaction and the free-space re- 
gions. We propose design strategies to achieve maximal gain and 
optimal mode quality, and discuss the stability of the optimized 
mode. 11 refs., 4 figs. 


14634 (PB-89-227615/XAB) LD-pumped solid-state leser 
and Its applications. Kuzumoto, M.; Yagi, S.; Ikeda, K. Mitsubishi 
Electric Corp., Tokyo (Japan). 1989. 4p. Available from NTIS, PC 
EO5/MF A011. 

Text in Japanese; Included in Mitsubishi Denki Giho, Vol. 63, No. 
4, 23-26(1989). 

The 1-W power semiconductor laser (LD) has an oscillation 
wavelength suitable for the excitation of a solid-state laser. End- 
pumped YAG laser equipment incorporating this LD can provide a 
CW output of 120 mW (Equivalent to an optical conversion effi- 
ciency of 29%). Also, off-centered side-pumped equipment using 
mulitple LDs and with cooling by an optically transparent material 
provides a stable output power of CW 1W (Equivalent to an optical 
conversion efficiency of 12%). This article also discusses the appli- 
cation of LD-pumped solid-stage lasers, considered most promising 
for a wide range of applications. 


14635 (PB—-89-873376/XAB) Neodymium YAG (yttrium- 
aluminum-gernet) lasers. September 1983-October 1989 
(CHRations from the INSPEC: Information Services for the 
Physics and Engineering Communities data base). Report tor 
September 1983-October 1989. National Technical Information 
Service, Springfield, VA (USA). Oct 1989. 168p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB-88-863808. 

This bibliography contains citations concerning the properties 
and applications of neodymium-yttrium-aluminum-garnet lasers. Ap- 
plications include welding of parts such as printed circuits, medical 
applications, telecommunication systems, and optical pumping for 
high-powered lasers. (This updated bibliography contains 319 cita- 
tions, 57 of which are new entries to the previous edition.) 





42 ENGINEERING 
4260 Components, Electron Devices and Circults 


eee 


14636 (PB-90-851296/XAB) Dye lasers: Design, operation, 
and performance. March 1975-October 1989 (Citations from the 
Searchable Physics Information Notices data base). Report for 
Mar 75-Oct 89. National Technical Information Service, Springfield, 
VA (USA). Nov 1989. 111p. Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning the design, oper- 
ation, and performance of dye lasers. Dye materials, pulse 
techniques, laser pumping systems, experimental applications, de- 
sign of dye laser systems, and performance evaluations are 
considered. Modeling of dye laser operation is also discussed. De- 
scriptions of system components and experimental variables, and 
their effects on laser output are included. References to other laser 
systems such as carbon dioxide lasers, x-ray lasers, and UV lasers 
are included in related bibliographies. (Contains 264 citations fully 
indexed and including a title list.) 


14637 (PB-90-851460/XAB) Laser technology: Foreign lan- 
guage translations from the Joint Publications Research 
Service. June 1970-June 1989 (Clations from the NTIS data 
base). Report for June 1970-June 1989. National Technical Infor- 
mation Service, Springfield, VA (USA). Nov 1989. 116p. Available 
from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning laser technology 
translated from foreign language (non-English) publications. Laser 
cavities, laser output, laser pumping, laser mode locking, and laser 
tuning are among the topics discussed. Applications include the 
identification of meteorological objects; holography; instruments for 
spacecraft, communications, target acquisition and positioning; and 
materials processing. (Contains 233 citations fully indexed and in- 
cluding a title list.) 


14638 (SAND-89-1044) A GaAS p-n-p-n thyrsitor model. 
Chow, W.W. Sandia National Labs., Albuquerque, NM (USA). Nov 
1989. 19p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. Order Number DE90005757. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In the radiation-hardened, optically triggered thyristor develop- 
ment being carried out jointly by Organizations 1141 and 2531, a 
theoretical model was needed to assist in designing the devices. 
This model had to accurately predict thyristor performance (é.g., 
breakover voltage and holding current) for different fabrication and 
experimental parameters such as doping, layer thickness, tempera- 
ture, and incident optical intensity. This report describes a mode 
we are currently developing that is based on treating a p-n-p-n 
thyristor as coupled p-n-p and n-p-n transistors. This approach has 
the advantages of providing tractability of the physics that govern 
thyristor behavior without requiring extensive numerical computa- 
tions. When benchmarked by a more rigorous (and, consequently, 
computationally more complicated) treatment, our model should 
provide accurate and fast screening of a wide range of thyristor 
configurations. Section 2 describes the general thyristor configura- 
tion we wish to investigate. The derivation of the basic equations 
for our thyristor model is presented in Sections 3. These equations 
depends on the saturation currents and multiplication factors at 
each p-n junction, and on the current gains of p-n-p and n-p-n tran- 
sistors. 


14639 (SAND-89-1889C) Gasdynamic phenomena _ in 
nuclear-reactor-pumped lasers. Torczynski, J.R. Sandia National 
Labs., Albuquerque, NM (USA). 1989. 21p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-891261—1: International conference on lasers '89, New Or- 
leans, LA (USA), 3-8 Dec 1989). Order Number DE90005428. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In nuclear-reactor-pumped lasers, the fission-fragment heating is 
spatially nonuniform and as such induces gas motion. The compet- 
ing effects of heating nonuniformity and thermal conduction on 
overall gas motion and laser optical behavior are examined, and a 
parameter is developed which categorizes the induced gas flow 
into three regimes. The effect of fission-fragment heating on pertur- 
bations in the gas density field is also examined, and a scaling 
relation describing the reduction of the rms density perturbation is 
developed in terms of the pressure rise produced by the heating. 
24 refs., 5 figs., 1 tab. 


14640 — (SAND-89-2266) Characterization and development 
report for the SA3124, a 15-volt zener diode. Vinson, J.B. Gu- 
rule, A.M.; Holck, D.K. Sandia National Labs., Albuquerque. NM 
(USA). Sep 1989. 37p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. Order Number 
DE90005711. Available from NTIS, PC AO3/MF A01 - OSTI. 

The SA3124 is a silicon zener diode designated as a 
JANTXV1N965B-1 device manufactured by Microsemi of Scotts- 
dale, Arizona. The devices were procured from Microsemi and 
tested by the Design Agency in accordance with PS319094. The 
SA3124 is a 15V zener diode packaged in a DO-35 cylindrical lead 
silicate glass package. The monolithic silicon die is sandwiched be- 
tween two copper-ciad Dumet plugs wth coaxial copper-clad and 
tin-dipped iron leads welded to them. 11 figs., 3 tabs. 


14641 (SAND—89-2267) Characterization and development 
report for the SA3274-1 and SA3274-2 transient voltage sup- 
pressors. Vinson, J.B.; Holck, D.K.; Gurule, A.M. Sandia National 
Labs., Albuquerque, NM (USA). Sep 1989. 53p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
Order Number DE90005712. Available from NTIS, PC AO4/MF A01 
- OSTI; GPO Dep. 

The SA3274-1 and SA3274-2 are bi-directional transient 
suppressors that have a nominal breakdown voltage of 12 Volts 
and 22 Volts, respectively. These devices are packaged in an 
axial-leaded cylindrical glass package. These devices were manu- 
factured by and procured from Microsemi_ Corporation in Santa 
Ana, California. They were tested by the Désign Agency in accor- 
dance with PS319848. 25 figs. 


14642 (SAND-—89-2610) Changes In the Volt, Ohm and tem- 
perature and long range impact of using the Josephson 
Voltage Standard. Kupferman, S.L. Sandia National Labs., Albu- 
querque, NM (USA). Dec 1989. 24p. Sponsored by U.S. DOE 
Management & Admin:stration. DOE Contract AC04-76DP00789. 
Order Number DE90004493. Available from NTIS, PC A03/MF A01 
- OSTI, GPO Dep. 

This report contains important information on the internationally 
mandated changes in the unit of the Volt and Ohm which will come 
into force on January 1, 1990; on how the Primary Standards Lab- 
oratory will respond to these changes, and recommendations on 
how the Contractor Standards Laboratories should respond to 
these changes. It also contains information about the new Joseph- 
son Voltage Standard that is now in operation at the Primary 
Standards Laboratory, and how the use of this standard will 
change the way that the Volt is disseminated to the Contractor 
Standards Laboratories. 1 fig. 


14643 (SAND-89-3017C) Effective waveform recorder 
evaluation procedures. Green, P.J. Sandia National Labs., Albu- 
querque, NM (USA). [1990]. 21p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-900228-2: 
IEEE instrumentation and measurement technology, San Jose, CA 
(USA), 13-15 Feb 1990). Order Number DE90005197. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The evaluation of waveform recorders is a subject attracting con- 
siderable attention as waveform recorders continue to increase in 
capabilities without dramatic increase in costs. However, caution is 
required when developing evaluation procedures because of the 
potential of any evaluation procedure to overestimate the perfor- 
mance of a device. Here we describe a system which is controlled 
by a Microvax |! with instrumentation contro! through the IEEE-488 
bus. Evaluation procedures are described with attention given to 
the “pathological cases” which can lead to significant misestimates 
of a digitizer’s performance. These evaluation procedures are 
aimed at being consistent with the new Trial Waveform Digitizer 
Standard generated by the Waveform Measurements and Analysis 
committee appointed by the Instrumentation and Measurement So- 
ciety of IEEE. This standard has been recently accepted by the 
IEEE as a trial use standard through July 1991 and is available 
from the IEEE Service Center as IEEE Std. 1057. 2 refs., 11 figs. 


14644 (SAND-1350C) Experimental results of aging and 
thermal effects in high-power laser diodes. Rupert, J.W. (San- 
dia National Labs., Albuquerque, NM (USA)); Mittas, A.; Woolston, 
T.L.; Landry, M.J. Sandia National Labs., Albuquerque, NM (USA). 
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[1989]. 10p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-891261-3: International con- 
ference on lasers '89, New Orleans, LA (USA), 3-8 Dec 1989). 
Order Number DE90005955. Available from NTIS, PC A02/MF A01 
- OSTI. 

This paper describes the aging and thermal effects of high-power 
GaAlAs laser diodes constructed by Spectra Diode Laboratory 
(SDL) with muttiple stripes, containing single- and multiple-quantum 
wells. Thermal effects are described for laser diodes constructed 
by McDonnell Douglas Astronautics Company/Optoelectronics 
Center (MDAC/OEC) with a single broad stripe containing a single- 
quantum well. The laser diodes are grown using metalorganic 
chemical vapor deposition (MOCVD). Experimental data are given 
showing the aging and thermal effects of these laser diodes while 
operating CW for difterent on-times and operating up to 2.0 W for 
an overdriven SDL commercial laser diode, 4.0 W for a SDL engi- 
neering prototype and 5.0 W for a MDAC/OEC prototype. Thermal 
effects are observed by operating at different intervals between 
shots and power levels when cooled by a fin heat-sink or thermo- 
electric cooler. Aging is caused by operating the laser diodes at 
elevated optical power levels. The characteristics used to describe 
these effects include: (1) optical power versus current, (2) effi- 
ciency versus optical power, (3) beam intensity distribution and (4) 
divergence. Laser diode output powers decreased by 2.5% to 22% 
because of aging. The different cooling methods resulted in a dif- 
ference in output power of 7%. The beam intensity distributions of 
some laser diodes were erratic versus power and time after turn-on 
while it was stable for others. 9 refs., 12 figs., 1 tab. 


14645 (UCRL-21267) Investigation of porous silicon for 
vapor sensing. Anderson, R.C. (Berkeley Sensor and Actuator 
Center, CA (USA)); Muller, R.S.; Tobias, C.W. Lawrence Livermore 
National Lab., CA (USA); Berkeley Sensor and Actuator Center, CA 
(USA). Oct 1989. 4p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG~48. Order Number DE90005545. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A 440% increase in capacitance in response to a humidity 
change from 0 to 100% has been measured in a Schottky-barrier 
RH sensor made using an aluminum contact to porous silicon. This 
high sensitivity can be accounted for by an increased permittivity in 
the space-charge region owing to condensation within the pores. 
The dynamic response of the sensor to step-wise changes in hu- 
midity is analyzed using a model in which mass transport through 
the pores is limiting. Capacitance variation is not found for expo- 
sure to methanol and acetone. The conductance of the porous 
silicon layer increases 600% in the presence of saturated ammonia 
vapor and a moist ambient caused by, it is thought, a change in the 
ionic conductivity of the adsorbed moisture phase. A gold-contact 
Schottky-barrier sensor in which the porous surface is treated with 
a fluorine plasma to render it hydrophobic is insensitive to the rela- 
tive humidity level, but shows a 60% increase in capacitance when 
exposed to a saturated methanol vapor. 11 refs., 7 figs., 1 tab. 


14646 (UCRL-21280) Theory for high gain, high power 
free electron lasers: Final report. Colson, W.B. Berkeley Re- 
search Associates, Inc., CA (USA). [1990]. 91p. Sponsored by U.S. 
Department of Defense. DOE Contract W-7405-ENG-48. Contract 
S/C 2222503. (BRA-89-347R). Order Number DE90005546. Avail- 
able from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

During this contracting period, the understanding of the effects of 
beam quality has improved both experimentally and theoretically. 
There have been three publications and a few talks at LLNL to 
serve a interim reports. The research included the derivation of 
better high-efficiency equations for describing the free electron 
laser (FEL) in the strongly saturated regime. The equations retain 
much of the simplicity of the old theory, but are accurate for high 
energy extraction. 20 refs., 16 figs. 


14647 (UCRL-100364) A new broadband pulsed high volt- 
age monitor. Cravey, W.R.; Anderson, R.A.; Wheeler, P.; Kraybil, 
D.; Molau, N.E.; Wojtowicz, D. Lawrence Livermore National! Lab., 
CA (USA). 27 Sep 1989. 6p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-890665-54: 7. 
Institute of Electrical and Electronics Engineers pulsed power con- 
ference, Monterey, CA (USA), 12-14 Jun 1989). Order Number 
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DE90006264. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


Experimental results of a new GHz-bandwidth diagnostic for 
measuring pulsed high voltage are presented. The probe is a small 
helical coil that self-magnetically insulates to prevent turn-to-turn 
flashover. A small external B-dot sensor measures I-dot, the time 
rate of change of current in the probe. The voltage to be measured 
is equal to L-I-dot. This paper describes the experimental appara- 
tus used to measure a 1 MV, 60 ns pulse with a rise time of 1.5 ns 
generated by LLNL's 2 MV accelerator. Excellent agreement is 
obtained when comparing the output of the new probe with a con- 
ventional resistive divider technique. The major difference in the 
temporal shape of the waveforms was determined to be caused by 
the bandwidth limitation of the resistive divider probe. 9 figs. 


14648 (UCRL-—101074) Three-dimensional simulation of 
free-electron laser harmonics with FRED. Sharp, W.M.; Scharle- 
mann, E.T.; Fawley, W.M. Lawrence Livermore National Lab., CA 
(USA). 20 Nov 1989. 18p. Sponsored by U.S. Department of De- 
fense. DOE Contract W-7405-ENG-48. (CONF-8908134—23: 11. 
international free electron laser conference, Naples, FL (USA), 28 
Aug - 1 sep 1989). Order Number DE90005253. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

FREDSD, a single-mode three-dimensional version of the FEL 
simulation code FRED, has been modified to follow the growth of 
signal components at the fundamental frequency and at even and 
odd harmonics. The Wiggle-averaged particle and field equations 
for this multi-mode formulation are derived here, and their imple- 
mentation in FREDSD is discussed. 12 refs. 


14649 (UCRL-101750) Two-dimensional, long-pulse simu- 
lation or microwave-induced electron layer evolution in 
low-pressure air. Mayhall, D.J.; Yee, J.H.; Sieger, G.E.; Alvarez, 
R.A. Lawrence Livermore National Lab., CA (USA). Nov 
1989. 10p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. (CONF-891097-3: High 
powered microwave and broadband radio frequency propaga- 
tion/phenomenology/methodology workshop, Livermore, CA (USA), 
23-26 Oct 1989). Order Number DE90005180. Available from 
NTIS, PC A02/MF AO1 - OSTI; GPO Dep. 

Laboratory chamber experiments in low-pressure (0.1-10 Torr) 
air with long-pulse (150-600 ns), 2.856 GHz crossed microwave 
beams, created by the reflection of an incident beam from a metal 
plate inclined at 45°, have shown that multiple, luminous electron 
density layers form toward the source of the incident beam. Previ- 
ous two-dimensional calculations of microwave air breakdown with 
full resolution of each radio frequency cycle required Cray | compu- 
tation times of about 0.5 hr/ns of simulation time. To simulate 
experiments with pulses of 150-600 ns duration, cornputation times 
with full cycle resolution must be expected to be 75-300 hours per 
run. Because of these prohibitive amounts of computer time, a 
code, which follows only the driving pulse envelope, has been de- 
veloped. This is an extension of the previous one-dimensional 
technique for atmospheric microwave propagation. 4 refs., 6 figs., 
1 tab. 


14650 (UCRL-102308) Diode pumped monolithic Nd:YLF 
1.053 um minklaser and Its application to injection seeding. 
Auerbach, J.M.; Schmitt, R.L. Lawrence Livermore National Lab., 
CA (USA). 17 Nov 1989. 10p. Sponsored by U.S. Department 
of Defense. DOE Contract W-7405-ENG-48;AC04-76DP00789. 
(CONF-900140-3: SPIE optics, electro-optics and laser applica- 
tions in science and engineering conference and exhibition, Los 
Angeles, CA (USA), 20-25 Jan 1990). Order Number DE90005323. 
Available from NTIS, PC AO2/MF A01 - OST!; GPO Dep. 

The construction and operation of a diode-pumped Nd:YLF 
monolithic mini-laser operating at 1.053 um is described along with 
its application of injection seeding a CW flashlarnp Nd:YLF Q- 
switched oscillator to produce single frequency pulses. Alignment 
of the mini-laser axis to the “c” axis of the Nd:YLF crystal allows 
lasing at 1.053 um in a monolithic configuration. The Q-switched 
oscillator when seeded produces single frequency pulses 90% of 
the time. 11 refs., 8 figs. 


14651 Power balancing of multibeam laser fusion lasers. 
Seka, W. (Rochester Univ., NY (USA). Lab. for Laser Energetics); 





Morse, S.; Letzring, S.; Kremens, R.; Kessler, T.J.; Jaanimagi, P.; 
Keck, R.; Verdon, C.: Brown, D. pp. 443 of OSA conference on 
lasers and electro-optics (1989 Technical Digest series). Optical 
Society of America, Washington, DC (1989). (CONF-890423—: 
CLEO '89: conference on lasers and electro optics, Baltimore, MD 
(USA), 24-28 Apr 1989). 

Technical Paper WD6. 

The success of laser fusion depends to a good degree on the 
ability to compress the target to very high densities of >1000 times 
liquid DT. To achieve such compressions require that the irradiation 
nonuniformity must not exceed 1% rms over the whole time of the 
compression, particularly during the early phases of irradiation. The 
stringent requirements for the irradiation uniformity for laser fusion 
have been known for quite some time but until recently the energy 
balance was mistakenly equated to power balance. The authors 
describe their effort on energy balance and irradiation patterns on 
the target. They significantly improved the laser performance with 
respect to overall intensity distributions on target including the im- 
plementation of distributed (random) phase plates in each high 
power beam. However, the slightly varying performance of the third 
harmonic conversion crystals in the twenty-four beams of their 
laser system was generally compensated for by appropriately ad- 
justed 1.054.um input laser energy. Computational analysis of the 
results of the recent high density campaign are shown. 


14652 Temporally smooth broadband pulses obtained by 
cross phase modulation in an optical fiber. Chaffee, P.H. 
(Lawrence Livermore National Lab., CA (USA)); Patterson, F.G.; 
Henesian, M.A. pp. 443 of OSA conference on lasers and electro- 
optics (1989 Technical Digest series). Optical Society of America, 
Washington, DC (1989). (CONF-890423-: CLEO '89: conference 
on lasers and electro optics, Baltimore, MD (USA), 24-28 Apr 
1989). 3 

Technical Paper WD3. 

Future plans for spatially smoothing the focal spot of Nova laser 
beams employ various induced spatial incoherence (IS!) and ran- 
dom phase plate schemes. For ISI to achieve the desired goal, a 

bandwidth of 20-50 A is required on the propagated pulses 
(1-5 ns). In addition, temporal smoothness of the pulse is desirable, 
since highpeak-to-average intensities increase the tendency of the 
beam to spatially self-focus, which can cause catastrophic damage 
to Nova’s large optical components. The authors present the tech- 
nique they have developed to generate broad bandwidth temporally 
smooth pulses uses cross phase modulation (XPM) in a single- 
mode polarization preserving fiber. XPM in fibers has previously 
been observed in Raman and parametric optical pulse amplification 
experiments. The nonlinear index change induced by the pump 
causes phase modulation and spectral broadening of the signal. 


14653 Improvements in power, precision, and shot rate 
from the Nova target Irradiation taciitty. Speck, D.R. (Lawrence 
Livermore National Lab., CA (USA)); Bibeau, C.; Ehrlich, R.B.; 
Henesian, M.A.; Hermes, G.L.; Kyrazis, D.T.; Laumann, C.W.; 
Lawson, J.K.; Smith, J.R.; Wegner, P.J. pp. 443 of OSA confer- 
ence on lasers and electro-optics (1989 Technical Digest series). 
Optical Society of America, Washington, DC (1989). (CONF- 
890423-: CLEO '89: conference on lasers and electro optics, 
Baltimore, MD (USA), 24-28 Apr 1989). 

Technical Paper WD1. 

Nova, the powerful and sophisticated laser fusion irradiation facil- 
ity, has been actively doing experiments for more than 4 years. 
Nova’s output is unsurpassed in flexibility providing experiments 
with a choice of wavelength, pulse duration, pulse shape, pulse 
format, and focused intensity. Improvements in the laser amplifier, 
including substituting higher damage threshold glass in the output 
states and improving the near field beam uniformity are outlined in 


this paper. 


14654 Large ure, transversely excited, thermally com- 
pensated electrooptic switch for high average power laser 
systems. Weaver, L.F. (Lawrence Livermore National Lab., CA 
(USA)); Eimerl, D. pp. 443 of OSA conference on lasers and 
electro-optics (1989 Technical Digest series). Optical Society of 
America, Washington, DC (1989). (CONF-890423-: CLEO '89: 
conference on lasers and electro optics, Baltimore, MD (USA), 24- 
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Technical Paper TUK3. 

One chief limitation on the flexibility of high average power 
lasers has been a lack of electrooptic switches capable of handling 
high average power optical loads. Commercially available Pockels 
cells are generally limited to an optical throughput of 10-50 W due 
to bulk absorption in the electrooptic medium. The authors devel- 
oped an electrooptic switch which is capable of handling several 
kilowatts of optical throughput. This was achieved by developing a 
switch architecture which minimizes the effects of bulk absorption. 
Our switch architecture is the gas-cooled thermally compensated fi- 
nite birefringence switch proposed and illustrated in this paper. 


14655 Passive optical losses in laser glass. Caird, JA. 
(Lawrence Livermore National Lab., CA (USA)); Marion, J.E.; Mi- 
lanovich, F.P.; Nielsen, D.; Pertica, A.J.; Roe, J.N. pp. 443 of OSA 
conference on lasers and electro-optics (1989 Technical Digest se- 
ries). Optical Society of America, Washington, DC (1989). 
(CONF-890423-: CLEO ‘89: conference on lasers and electro op- 
tics, Baltimore, MD (USA), 24-28 Apr 1989). 

Technical Paper TUJ61. 

The authors discuss how passive optical loss reduces the net 
gain and energy conversion efficiency of laser amplifiers and, 
therefore, increases the cost of laser systems per unit of output en- 
ergy (given constant manufacturing costs). The effects of passive 
loss are particularly important in low gain systems and in systems 
which seek to maximize their optical energy extraction efficiency 
through gain saturation. In solid state fusion laser systems (such 
as NOVA), large aperture neodymium doped glass disk amplifiers 
are designed to operate with typical small signal gains of 0.05 
cm—' and optical energy fluences up to several times that satura- 
tion fluence. In these conditions efficient energy extraction requires 
passive loss coefficients to be limited. 


14656 Phase matched three-wave mixing In L-erginine salts. 
Velsko, S.P. (Lawrence Livermore National Lab., CA (USA)); Davis, 
L.; Wang, F.; Webb, M.; Eimer!, D. pp. 443 of OSA conference on 
lasers and electro-optics (1989 Technical Digest series). Optical 
Society of America, Washington, DC (1989). (CONF-890423-: 
CLEO '89: conference on lasers and electro optics, Baltimore, MD 
(USA), 24-28 Apr 1989). 

Technical Paper THJ5. 

LAP is only one of many salts which can be formed by reacting 
strong acids with the basic amino acid L-arginine. The authors 
characterized the harmonic generating properties of single crystals 
of a number of these salts using the nonlinear optical goniometer 
(NLOG) and spindle stage refractometer (SSR) techniques. Several 
of these materials have useful properties for frequency converting 
high power lasers. They show phase matching loci for doubling 
1.06 yum in several L-arginine salts. The orientations at which the 
observed SHG efficiency is a maximum and where it vanishes are 
indicated. All the crystals are monoclinic, class 2, and the pattern 
of intensity maxima and minima is consistent with this symmetry. 
Some phase matching parameters for several of the salts studied 
are presented. The values for LAP are also included for compari- 
son. 


14657 _ Integrated Injection locking of high power cw diode 
laser arrays. Hohimer, J.P. (Sandia National Labs., Albuquerque, 
NM (USA)); Myers, D.R.; Brennan, T.M.; Hammons, B.E. pp. 443 
of OSA conference on lasers and electro-optics (1989 Technical Di- 
gest series). Optical Society of America, Washington, DC (1989). 
(CONF-890423-: CLEO ‘89: conference on lasers and electro op- 
tics, Baltimore, MD (USA), 24-28 Apr 1989). 

Technical Paper THS2. 

Previous demonstrations of injection-locking of high power diode 
laser arrays broad area devices have all required the use of an ex- 
ternal master oscillator. The authors report the first integrated 
injection-locked high power cw diode laser array with an onchip 
independently controlled master oscillator. With this integrated de- 
vice, they show a near diffraction limited, single lobed, far field 
emission pattern at single facet power levels up to 125 mW cw 
(250-mW total output) and angular steering of the far field pattern 
over a range of 0.50°. 


14658 Comparisons of recent e-beam ped KrF laser ex- 
periments with model predictions. Kimura, W.D. (Spectra 
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Technology, Inc., Bellevue, WA (USA)); Seamans, J.F.; Kannari, 
M.; Hanson, D.E. pp. 443 of OSA conference on lasers and 
electro-optics (1989 Technical Digest series). Optical Society of 
America, Washington, DC (1989). (CONF-890423-: CLEO '89: 
conference on lasers and electro optics, Baltimore, MD (USA), 24- 
28 Apr 1989). 

Technical Paper THP4. 

Understanding and being able to predict accurately the perfor- 
mance of e-beam pumped KrF lasers have been critical for the 
inertial confinement fusion (CF) effort. Reliable KrF kinetics models 
are needed to assist in the design of large scale ICF systems. 
E-beam pumped KrF laser experiments have been recently per- 
formed on the Tahoma device to provide data for the computer 
model development occurring at the Los Alamos National Labora- 
tory (LANL). The emphasis of the experiments are discussed in 
this work. Preliminary comparisons between the model and data 
are described. Comparisons with the gain and absorption data 
show some disagreements that are currently being analyzed. 


14659 Channel width talloring of index-guided arrays with a 
large Index step. Hadley, G.R. (Sandia National Labs., Albu- 
querque, NM (USA)). pp. 443 of OSA conference on lasers and 
electro-optics (1989 Technical Digest series). Optical Society of 
America, Washington, DC (1989). (CONF-890423—-: CLEO ‘89: 
conference on lasers and electro optics, Baltimore, MD (USA), 24- 
28 Apr 1989). 

Technical Paper THS1. 

Recently, a new class of index-guided diode laser arrays has 
been reported which shows significant promise for stable 
fundamental-mode operation at high power. These devices are 
distinguished primarily by their large index step for defining the in- 
dividual waveguides (0.05) and their operation on a class of modes 
which have been termed leaky modes due to their tendency toward 
excessive radiation loss. The authors present a new understanding 
of the mode selection process in these devices. They show that 
fundamental mode operation can be insured by proper choice of 
the coupling region widths. This is illustrated in this paper. 


14660 Surface-emitting lasers: A comparison of resonant 
periodic gain and conventional structures. . Raja, M.Y.A. (New 
Mexico Univ., Albuquerque, NM (USA). Center for High Technology 
Materials); Brueck, S.R.J.; Osinski, M.; Schaus, C.F.; Mcinerney, 
J.G.; Brennan, T.M.; Hammons, B.E. pp. 443 of OSA conference 
on lasers and electro-optics (1989 Technical Digest series). Optical 
Society of America, Washington, DC (1989). (CONF-890423-: 
CLEO '89: conference on lasers and electro optics, Baltimore, MD 
(USA), 24-28 Apr 1989). 

Technical Paper FC4. 

Recently, the authors proposed a novel resonant periodic gain 
(RPG) structure for surface-emitting (SE) lasers consisting of quan- 
tum well (QW) layers spaced at one-half of the lasing wavelength 
and have demonstrated lasing action with the shortest gain 
medium length ever reported, they believe. Here they report a sys- 
tematic comparison between the new structure and conventional 
vertical-cavity designs of equivalent active medium length. 


14661 Recent advances in solid fueled pulsed short- 
wavelength chemical laser research. Bar, |. (Wien Technische 
Universitaet, Vienna (Austria)); Heflinger, D.; Kaufman, Y.; Miron, 
G.; Sapir, M. pp. 690 of International Symposium on Gas Flow and 
Chemical Lasers, 7th, Vienna, Austria, Aug. 22-26, 1988, Proceed- 
ings. Schuoecker, D. Society of Photo-Optical Instrumentation 
Engineers, Bellingham, WA (US) (1989). (CONF-8808265—: 7. in- 
ternational symposium on gas flow and chemical lasers, Vienna 
(Austria), 22-26 Aug 1988). 

Recent advances in research aimed at achieving short- 
wavelength chemical laser via detonation of primary explosives are 
presented. Lead azide, Pb(N3)2, is initiated by a laser pulse and 
the ensuing chemiluminescence and laser-induced fluorescence 
are monitored. As a result of the detonation, electronically excited 
N2 is formed and a number of Pb-states are preferentially 
populated by energy transfer from the N2. Most of the chemilumi- 
nescence originates in Pb and appears in the time interval 5-50 
microsec following the initiation, depending on the geometry of the 
detonation vessel. The temporal behavior is explained by a moving 
cloud hydrodynamic model and by a coupled hydrodynamic-kinetic 
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model. Calculations based on the coupled model point out that 
population inversion between potential laser levels of Pb is feasi- 
ble. Both experiments and calculations indicate that high 
concentrations of excited, effectively long-lived Pb states are main- 
tained as a result of radiation-trapping and that these states can be 
exploited to obtain laser transitions. 14 refs. 


14662 High-temperature superconducting current leads for 
cryogenic apparatus. Hull, J.R. (Argonne National Lab., IL 
(USA)). pp. 2950 of Proceedings of the 24th intersociety energy 
conversion engineering conference. Volume 1. IEEE Service Cen- 
ter, Piscataway, NJ (1989). DOE Contract W-31-109-ENG-38. 
(CONF-890815—: 24. intersociety energy conversion engineering 
conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899085. 

The use of high-temperature superconductors (HTSC) for cryo- 
stat current leads is analyzed for operation between liquid helium 
and liquid nitrogen temperatures in the conduction-cooled and 
vapor-cooled cases. Present fabrication methods are sufficient to 
produce such leads for most known applications. Thermophysical 
data suggest that performance of leads of HTSC operated in the 
normal state is nearly as good as that of pure metal leads. If ieads 
of HTSC are optimized for the normal state and then operated in 
the superconducting state, helium boiloff can be reduced by about 
a factor of two. For leads longer than the normal-state optimum, 
the helium boiloff can be reduced further, but the system must be 
guarded against thermal runaway. For temperature perturbations, 
the lead may enter a metastable state where a large fraction of the 
length remains normal. 


14663 Improved mesh generator for the POISSON group 
codes. Gupta, R.C. (Brookhaven Nat. Lab., Upton, NY (USA)). pp. 
2030 of Proceedings of the 1987 IEEE particle accelerator conter- 
ence: Accelerator engineering and technology. Lindstrom, E.R.; 
Taylor, L.S IEEE Service Center, Piscataway, NJ (1987). (CONF- 
870302-: Particle accelerator conference, Washington, DC (USA), 
16-19 Mar 1987). 

This paper describes the improved mesh generator of the POIS- 
SON Group Codes. These improvements enable one to have full 
control over the way the mesh is generated and in particular the 
way the mesh density is distributed throughout this model. A higher 
mesh density in certain regions coupled with a successively lower 
mesh density in others keeps the accuracy of the field computation 
high and the requirements on the computer time and computer 
memory low. The mesh is generated with the help of codes AU- 
TOMESH and LATTICE. Modifications have been made in the 
POISSON part of these codes. The authors present an example of 
a superconducting dipole magnet to explain how to use this code. 
The results of fied computations are discussed. 


14664 Design considerations for a stored energy electron 
beam absorber. Walter, C.E. (Lawrence Livermore National Lab., 
CA (USA)); Hedtke, R.R:; Doll, D.W. pp. 2950 of Proceedings of 
the 24th intersociety energy conversion engineering conference. 
Volume 5. IEEE Service Center, Piscataway, NJ (1989). (CONF- 
890815—: 24. intersociety energy conversion engineering 
conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899194. 

The authors discuss how applications for high-average power 
electron accelerators, such as the ground-based free-electron 
laser, place stringent requirements on the design of the electron 
beam absorber, the attendant duty cycles for these accelerator 
systems are such, however, that energy storage absorber devices 
may be considered. Preliminary design characteristics of a rotating 
electron-beam absorber made of graphite, which operates in a 
stored energy mode, have been developed. The thermophysical 
and mechanical properties of graphite make it a suitable material 
for this application. Several features are incorporated in the design 
to minimize radiation levels resulting from operation. 


14665 Reassessment of the rate constant for electron colll- 
sion quenching of KrF(8). Kushner, M.J. (University of Illinois, 
Department of Electrical and Computer Engineering, Gaseous 
Electronics Laboratory, 607 East Healey, Champaign, Illinots 61820 
(US)); Hanson, D.E.; Schneider, B.I. Applied Physics Letters 
(USA), 55(24): 2482-2484 (11 Dec 1989). 





The rate constant fer electron collision quenching of KrF(B) has 
been reassessed by analyzing previous theoretical [A. Hazi, T. 
Rescigno, and A. Orel, Appl. Phys. Lett. 35, 477 (1979)] and ex- 
perimental [D. Trainor and J. Jacob, Appl. Phys. Lett. 37, 675 
(1980)] data. From this analysis we recommend that the rate con- 
stant for electron collision quenching of KrF(B), used for modeling 
electron beam and discharge excited lasers, should be 3-6x10- 
cm” s~ 


14666 Design analysis of a high 7- superconducting mF 
crobolometer. Hu, Q., Richards, P.L. (University of California, 
Department of Physics and Materials and Chemical Sciences Divi- 
sion, Lawrence Berkeley Laboratory, Berkeley, California 94720 
(US));. Applied Physics Letters (USA), 55(23): 2444-2446 (4 Dec 
1989). DOE Contract AC03-76SF00098. 

We propose an antenna-coupled microbolometer based on the 
resistive transition of a high T- superconducting film as a detector 
for far infrared and millimeter waves. Such microbolometers can be 
mechanically stronger, more easily fabricated, and much faster 
than conventional bolometric infrared detectors. A design analysis 
shows that a noise equivalent power of 2.5x10-'* W Hz~'/2 is 
achievable for modulation frequencies up to 10 kHz. The supercon- 
ducting film must be of high quality with narrow resistive transition 
and low 1/f noise. 


14667 Analysis of free-electron lasing stimulated by a coun- 
terpropagating plasma wave. Akimoto, K. (Los Alamos National 
Laboratory, University of California, Los Alamos, New Mexico 
87545 (USA)); Yan, Y.T. Physics of Fluids B: Plasma Physics 
(USA), 1(12): 2495-2501 (Dec 1989). 

A relativistic fluid theory is constructed to analyze the inverse 
Compton scattering of an unmagnetized counterpropagating 
plasma wave by a cok relativistic electron beam. A Langmuir wave 
and electromagnetic plasma wave wigglers are considered, and the 
properties of the two types of wigglers are comparatively dis- 
cussed. The growth rates are comparable to those of the ac 
free-electron laser and the free-electron lasers with magnetostatic 
wigglers in the Raman regime. 


14668 Smith-Purcell radiation in the high conductivity and 
plasma frequency limits. McDaniel, J.C. (Hughes Aircraft Com- 
pany, Support Systems, P.O. Box 9399, Long Beach, California 
98810-0399 (US)); Chang, D.B.; Drummond, J.E.; Salisbury, W.W. 
Applied Optics (USA), 28(22): 4924-4929 (15 Nov 1989). 

Radiation is calculated from currents produced by a nonrelativis- 
tic point charge that moves at a constant velocity above a 
conducting grating. Two different limits are considered. In the high 
conductivity limit, the surface charge is calculated from a nonre- 
tarded image charge, surface currents from the continuity equation, 
and the far field vector potential from the surface current. In the 
plasma frequency limit of the grating substrate a nonretarded elec- 
tric potential is calculated from a two-region problem, bulk current 
from an interior potential, and the far field vector potential from the 
bulk current. 


14669 Determination of excited-state polarizabilities of Cr**- 
doped materials by degenerate four-wave mixing. Weaver, S.C. 
(Department of Chemistry, Princeton University, Princeton, New 
Jersey 08544 (USA)); Payne, S.A. Physical Review [Section] B: 
Condensed Matter (USA), 40(16): 10727-10740 (1 Dec 1989). 
DOE Contract W-7405-ENG-48. 

We have measured the degenerate four-wave-mixing signals 
from several Cr*+-doped oxide and fluoride laser crystals. The sig- 
nals are predominantly generated by scattering of the input beams 
from a refractive index grating that is due to a spatially modulated 
excited-state population. From the measured reflectivity, the 
change in polarizability between the ground and excited states of 
Cr* is calculated. The polarizability change in the oxide hosts is 
accounted for by large-oscillator-strength charge-transfer transitions 
in the energy region of 50 000 cm-'. The fluoride hosts, however, 
did not give measurable signal levels, and this is attributed to the 
lack of high-oscillator- strength transitions in this energy range. The 
polarizability changes in the oxide hosts are observed to depend 
on the relative thermal population of the “T2 and the 2E excited 
states. The polarizability change between the ‘T2 excited state and 
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the *A2 ground state is found to be greater than that between the 
2E and the “Ao. 


14670 Fabrication of NbN based electronic devices with sii- 
con barriers. Cukauskas, E.; Carter, W. To Department of the 
Navy, Washington, DC (USA). USA Patent Application 7-374,035. 
30 Jun 1989. 12p. Available from NTISPC NO3/MF A01. 

This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 

A method of making a Josephson Junction is disclosed which 
includes the steps of depositing a base-electrode layer of a refrac- 
tory superconducting material on a substrate, depositing first a 
passivation layer on the base electrode, depositing a barrier layer 
of refractory insulating semiconducting material on the passivation 
layer, depositing a second passivation layer on the barrier layer, 
and depositing a counter electrode on the second passivation 
layer. The layers are deposited at a substrate temperature of from 
about 5 to 7 C in an ultra-high-vacuum sputtering system at a base 
pressure of less than or equal to 5 x 10° Torr. In the preferred em- 
bodiment, a base electrode and counter electrode of NbN are 
separated by a barrier layer of hydrogenated silicon. When 
exposed to high post-processing temperatures, this structure main- 
tains a chemically stable interface with the substrate. 
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14671 (LA-11673-MS) The user’s view for the future of 
LAMPF, 1989: Reports from the pion physics working group. 
Burleson, G.R.; Ernst, D.J. Los Alamos National Lab., NM (USA). 
Jan 1990. 48p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-36. Order Number DE90005360. Available 
from NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 

This report contains a collection of papers on pion-nucleus inter- 
actions that were written as part of the long-range planning 
process of LAMPF that took place in spring, 1989. These papers 
served as the basis of the pion portion of a report to the Nuclear 
Science Advisory Committee (NSAC) for its Long Range Plan. 
They were read and discussed in some detail by the pion — 
community and represent the views of the present and the future 
of pion physics by the authors and to a great extent by the pion 
physics community as a whole. 


14672 (UTTAC-56) Annual report of the Tandem Accelera- 
tor Center, University of Tsukuba: April 1, 1988 - March 31, 
1989. Tsukuba Univ., Ibaraki (Japan). Tandem Accelerator Center. 
Jul 1989. 129p. Order Number DE90741450. Available from NTIS 
(US Sales Only), PC AO7/MF A01. 

This Annual Report covers the research activities and the techni- 
cal developments of the Tandem Accelerator Center, University of 
Tsukuba, for the period from April 1988 to March 1989. Laborious 
work of refreshing 12UD has continued throughout the year, in par- 
alle! with the regular machine-time service. Almost 95% of the work 
has been completed by the end of March 1989. At the time of writ- 
ing this manuscript, 12UD is running up modestly beyond 11.0MV, 
raising joyous murmur of pellet chains. She has recovered up to 
the hilt. In spite of the considerable time consumed by the refresh- 
ing, the total machine-time has exceeded 3,000 hours. Activities at 
the Center covered a wide area of research field, viz. (1) nuclear 
spectroscopy of transitional nuclei, (2) heavy ion fusion and fission 
processes, (3) polarization phenomena in nuclear reactions, (4) 
charge exchange process in atomic collisions, (5) application of 
energetic heavy ions to investigating solid-state physics, and (6) ef- 
fect of ion-irradiation on the fatigue properties of metal. Theoretical 
work pertinent to the nuclear structure is also included in this re- 
port. Prospects for a project attempting to equip the Center with a 
crystal-ball spectrometer is, at least, not gloomy. First streaks of 
light seems to begin glimmering. (author). 
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14673 (AD-A-212887/4/XAB) Current management tor im- 
proved raligun performance. Doctoral thesis. Beno, J.H. Army 
Military Personnel Center, Alexandria, VA (USA). 1989. 240p. 
Available from NTIS, PC A11/MF A02. 

Continued railgun development toward high-energy devices that 
launch useful projectiles and have a lifetime of hundreds to 
thousands of shots, requires progress in two related aspects of ac- 
celerator design: (1) rail containment structures must be made 
capable of withstanding greater rail repulsion forces, without caus- 
ing accelerators to become too bulky for their intended use; and 
(2) rails must sustain very minor heat-related damage during pro- 
jectile launch. The potential for managing rail current and its 
distribution to alleviate the two aforementioned probiems is investi- 
gated. Techniques for calculating pulsed, rail current distribution, in 
the infinite-conductivity approximation, and resultant projectile force 
are developed. Then, passive, current management methods — in- 
volving muttiple rail pairs to distribute currents and rail-repulsive 
forces in a few, evenly-spaced, radial directions, for easier rail 
containment — are explored. Optimized multi-rail, railgun cross sec- 
tional shapes that produce more projectile force than conventional 
two-rail railguns operating under the same local peak current den- 
sity constraints are determined. These raiiguns have nontraditional 
bore shapes, i.e., not square or round. The use of neighboring, 
current-carrying conductors to actively influence rail current distri- 
bution is then studied. 


14674 (INS—764) Design study of a 25.5-MHz spilt coaxial 
RFQ. Arai, Shigeaki; Imanishi, Akira; Morimoto, Teruhisa; Shibuya, 
Shinji; Tojyo, Eiki; Tokuda, Noboru. Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Aug 1989. 7p. Order Number DE90741464. 
Available from NTIS (US Sales Only), PC A02/MF A01. 

A 25.5-MHz split coaxial RFQ with modulated vanes is now be- 
ing fabricated. The RFQ, 2.1 m in length and 0.9 m in diameter, 
will accelerate ions with a charge-to-mass ratio greater than 1/30 
from 1 keV/n up to 45.4 keV/n. The design works on beam dynam- 
ics and cavity fabrication are reported. (author). 


14675 (IPJ-2039/P-1/E/B) A microprocessor system for vi- 
sual presentation of data from the Van de Graaff accelerator. 
Kaminski, E. Institute for Nuclear Studies, Otwock-Swierk (Poland). 
Mar 1987. 12p. (In Polish). Order Number DE90616282. Available 
from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS. 

Received in 1988. 

A microprocessor system for the display of the parameters of the 
Van de Graaff accelerator on a TV screen is described. The sys- 
tem allows for a continuous monitoring of the parameters and 
triggers an acoustic signal when any of the parameters falls out of 
the present range of permissible variations. These data may be 
also easily transmitted to other control points. The device pre- 
sented can be employed in other systems. 4 figs. (author). 


14676 (JAERI-M-89-109) Basic design for the synchrotron 
In the large synchrotron radiation facility, 1. Kabasawa, Mit- 
suaki (Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). 
Tokai Research Establishment); Nakayama, Kohichi; Shimada, Tai- 
hei; Yanagida, Kenichi; Yokomizo, Hideaki; Harami, Taikan. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Aug 1989. 69p. (in 
Japanese). Order Number DE90741484. Available from NTIS (US 
Sales Only), PC AO4/MF A01. 

Synchrotron Radiation Facility Project Team in JAERI had tried 
to preliminarily design the injection system of Large Synchrotron 
Radiation Facility in the fiscal year 1988. Concentrating on the ba- 
sic design for the booster synchrotron in this injection system, we 
describe the general method to design the separated function syn- 
chrotron which is used to accelerate high energy electrons or 
positrons. The content of this paper is founded on the physics of 
single particle motion. And in the next report we will discuss about 
the collective beam dynamics, the phenomena occurred during ac- 
celeration, and so on. (author). 


14677 (JAERI-M-89-119) JAERI tandem, LINAC and V.D.G. 
annual report 1988: April 1, 1988 - March 31, 1989. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1989. 233p. Or- 
der Number DE90741478. Available from NTIS (US Sales Only), 
PC A11/MF A01. 
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This annual report describes research activities which have been 
performed with the JAERI tandem accelerator, the electron linear 
accelerator and the Van de Graaff accelerator from April 1, 1988 to 
March 31, 1989. Summary reports of 45 papers, and list of publica- 
tions, personnel and cooperative researches with universities are 
contained. (author). 


14678 (LA-UR-89-4252) High Intensity linear accelerator 
development topics for panel discussion on “Nuclear Energy 
Research and Accelerators: Future Prospects”. Jameson, R.A. 
Los Alamos National Lab., NM (USA). 1989. 16p. Sponsored by 
U.S. DOE Management & Administration. DOE Contract W-7405- 
ENG-36. (CONF-900156-2: 2. international symposium on 
advanced nuclear energy research - evolution by accelerators, Mito 
(Japan), 24-26 Jan 1990). Order Number DE90004866. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Two companion papers at this meeting have introduced the 
subject of high intensity linacs for materials research and for ra- 
dioactive waste transmutation; Prof. Kaneko’s paper “Intense 
Proton Accelerator,” and my paper “Accelerator-Based Intense 
Neutron Source for Materials R & D.” | will expand on those re- 
marks to briefly outline some of the extensive work that has been 
done at Los Alamos toward those two application areas, plus a 
third — the production of tritium in an accelerator-based facility 
(APT—Accelerator Production of Tritium). 1 ref., 11 figs. 


14679 (LBL-28021) Frontiers of particle beam physics. 
Sessler, A.M. Lawrence Berkeley Lab., CA (USA). Nov 1989. 18p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SF00098. (CONF-891106—-9: 31. annual meeting of the Division 
of Plasma Physics of the American Physical Society, Anaheim, CA 
(USA), 13-17 Nov 1989). Order Number DE90006097. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

First, a review is given of various highly-developed techniques 
for particle handling which are, nevertheless, being vigorously ad- 
vanced at the present time. These include soft superconductor 
radio frequency cavities, hard superconductor magnets, cooling 
rings for ions and anti-protons, and damping rings for electrons. 
Second, attention is focused upon novel devices for particle gener- 
ation, acceleration, and focusing. These include relativistic 
klystrons and free electron laser power sources, binary power mul- 
tipliers, photocathodes, switched-power linacs, plasma beat-wave 
accelerators, plasma wake-field accelerators, plasma lenses, 
plasma adiabatic focusers and plasma compensators. 12 refs. 


14680 Cost reduction possibliitles for a heavy-ion accelera- 
tor tor Inertial confinement fusion. Thayer, G.R. (Los Alamos 
National Lab., Los Alamos, NM (USA)); Sims, J.R.; Henke, M.D.; 
Harris, D.B.; Dudziak, D.J.; Phillips, N.R. vp. of Proceedings of the 
12th symposium on fusion engineering. IEEE Service Center, Pis- 
cataway, NJ (1987). (CONF-871007-: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

A design was produced for a single module in a cost-optimized 
accelerator appropriate for a commercial heavy-ion power plant. 
The goal of the study described was to determine if the cost of the 
accelerator module could be reduced through design options, se- 
lection of materials, and manufacturing techniques. Independent 
cost estimates were obtained for the three main components of the 
module, and cost reductions of 20% from the cost calculated by 
the heavy-ion accelerator design/cost-minimization computer code 
LIACEP were identified. 


14681 Mechanical design and construction of a 200 mA, 
100 keV, DC, negative lon accelerator. Purgalis, P. (Lawrence 
Berkeley Lab., Univ. of California, Berkeley, CA (USA)); Anderson, 
O.A.; Cooper, W.S.; Cummings, C.; Koehler, G.W.; Matuk, C.A.; 
Wells, R.P. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). DOE 
Contract ACO3-76SF00098. (CONF-871007—: 12. symposium on 
fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

A volume production source and a 100 keV, de, accelerator to- 
gether with an additional, modular, 100 keV, electro static focused 
accelerator provide a starting point for a high energy H~/D~ beam- 
line (200 keV to 800 keV), intended for fusion energy applications. 
The 100 keV accelerator tests started in June 1987. The mechani- 
cal design and construction of the accelerator is described. 





14682 Commercial applications of lon linac technology. 
Hamm, R.W. Transactions of the American Nuclear Society (USA), 
59: 6 (1989). (CONF-890604—: Annual meeting of the American 
Nuclear Society, Atlanta, GA (USA), 4-8 Jun 1989). 

lon linear accelerators (Linacs) have been utilized for research 
applications for many years in scientific laboratories worldwide. 
However, the size and cost of these conventional ion Linacs have 
precluded their use in widespread commercial applications. Revolu- 
tionary developments in radio-frequency (rf) Linac technology 
during this decade, most of it in response to the Strategic Defense 
Initiative (SDI) requirements for space-based neutral particle 
beams, have drastically reduced the size and costs of these pow- 
erful accelerators and made compact ion Linacs feasible. The key 
element of this new technology is the radio-frequency quadrupole 
(RFQ) Linac. The simplified operation, reliability, ease of mainte- 
nance, and low costs of these proven new accelerator systems 
make them competitive alternatives to the electrostatic accelerators 
and cyclotrons that have been used in the past. Small-ion Linacs 
are currently being developed for medical applications as injectors 
to high-energy synchrotrons used for cancer therapy and as gener- 
ators of short-lived medial radioisotopes for positron emission 
tomography. In addition, this technology can be used for larger 
systems to generate secondary particles (pions or neutrons) for 
cancer therapy or to produce many practical radioisotopes for nu- 
clear medicine. Similarly, ion Linacs are also being considered as 
neutron sources for a variety of industrial application. Other appli- 
cations for this technology include use of the rf Linac as a 
high-energy gamma source for inspection of materials and calibra- 
tion of radiation detectors. 


14683 Polarization at the SLC. Moffeit, K.C. (Stanford Linear 
Accelerator Center, Stanford University, Stanford, California 94309 
(US)). AIP Conference Proceedings (American Institute of Physics) 
(USA), 187(2): 901-918 (5 May 1989). DOE Contract AC03- 
76SF00515. (CONF-880983-: 8. international symposium on high 
energy spin physics, Minneapolis, MN (USA), 12-17 Sep 1988). 

The Stanford Linear Collider was designed to accommodate po- 
larized electron beams. Longitudinally polarized electrons =? 
with unpolarized positrons at a center of mass energy near the 
mass can be used as novel and sensitive probes of the elec- 
troweak process. A gallium arsenide based photon emission 
source will provide a beam of longitudinally polarized electrons of 
about 45 percent polarization. A system of bend magnets and a 
superconducting solenoid will be used to rotate the spins so that 
the polarization is preserved while the 1.21 GeV electrons are 
stored in the damping ring. Another set of bend magnets and two 
superconducting solenoids orient the spin vectors so that longitudi- 
nal polarization of the electrons is achieved at the collision point 
with the unpolarized positrons. A system to monitor the polarization 
based on Moller and Compton scattering will be used. Nearly all 
major components have been fabricated and tested. Subsystems 
of the source and polarimeters have been installed, and studies 
are in progress. The installation and commissioning of the entire 
system will take place during available machine shutdown periods 
as the commissioning of SLC progresses. 


14684 Electron accelerators driven by modulated intense 
relativistic electron beams. Friedman, M. (Plasma Physics Divi- 
sion, Naval Research Laboratory, Washington, D.C. 20375-5000 
(US)); Serlin, V.; Lau, Y.Y.; Krall, J. Physical Review Letters 
(USA), 63(22): 2468-2471 (27 Nov 1989). 

This paper addresses the development of a new high-voltage- 
gradient linear accelerator. This accelerator was energized by a 
modulated intense relativistic electron beam with power in the 
muttigigawatt range. A 0.2-cm-diam electron beam emerged from 
the accelerator with a peak current of ~200 A and peak kinetic en- 
ergy >60 MeV. The length of the accelerating structure was 1 m. 
Simple scaling laws suggest that similar accelerators with much 
higher average electric fields can be built. 
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14685 (CEA-CONF-9974) Beam optics and dynamics, cal- 
culations and measurements at the Saclay superconducting 
Booster. Ramstein, G.; Cauvin, B.; Fouan, J.P.; Girard, J.; Ross, 
J. CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Physique Nucleaire. 1989. 8p. (CONF- 
8905141-: 5. international conference on electrostatic accelerators 
and associated boosters, Strasbourg (France), 24-27 May 1989). 
Order Number DE90741278. Available from NTIS (US Sales Only), 
PC A02/MF A01. 

To improve the optics and dynamics calculations along the 
booster lines, emittances in the longitudinal and radial phase space 
have been measured just before injection in the booster linac. We 
report here the main results of these measurements which are 
used to set the initial conditions in our ray tracing and transport 
programs. A first order calculation has also been performed from 
which we deduce the matrix equivalent to a resonator in the radial 
phase space. 


14686 (DOE/ER/40374-27) The tracking study of a low er- 
ergy proton synchrotron. Machida, Shinji (Houston Univ., TX 
(USA)). Houston Univ., TX (USA). [1989]. 7p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG05-87ER40374. (CONF- 
890803-52: International conference on high energy accelerators, 
Tsukuba (Japan), 20-26 Aug 1989). Order Number DE90005898. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Linear and nonlinear space charge effects are studied using the 
lattice of the SSC low energy booster synchrotron as an example. 
A new feature of the multiparticle tracking used in this work is the 
self-consistent charge distribution in both transverse and longitudi- 
nal directions. Time-consuming calculations with many particles (~ 
5000) to simulate the charge distribution are made possible by the 
use of supercomputers. The emittance growth of the beam as a 
whole instead of an amplitude growth of a few selected particles is 
emphasized in this study. 6 refs., 7 figs. 


14687 (DOE/ER/40374-28) Beam-beam interaction and 
pacman effects In the SSC with momentum oscillation. Mahale, 
N.K.; Ohnuma, S. Houston Univ., TX (USA). [1989]. 7p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG05-87ER40374. 
(CONF-890803-51: International conference on high energy accel 
erators, Tsukuba (Japan), 20-26 Aug 1989). Order Number 
DE90005899. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

In order to find the combined effects of beam-beam interaction 
(head-on and long-range) and random nonlinear multipoles in 
dipole magnets, the transverse oscillations of “regular” as well as 
“pacman” particles are traced for 256 synchrotron oscillation peri- 
ods (corresponding to 135K revolutions) in the proposed SSC. 
Results obtained in this study do not show any obvious reduction 
of dynamic or linear apertures for pacman particles when 
compared with regular particles for (Ap/p) = 0. There are some in- 
dications of possible sudden or gradual increases in the oscillation 
amplitude, for pacman as well as regular particles, when the ampli- 
tude of momentum oscillation is as large as 3c. 4 refs., 7 figs. 


14688 (LBL-27786) Mulillayer optical elements for genera- 
tlon and analysis of circularly polarized x-rays. Kortright, J.B.; 
Underwood, J.H. Lawrence Berkeley Lab., CA (USA). Aug 1989. 
25p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. (CONF-890802-19: 7. synchrotron radiation in- 
strumentation (SRI) national conference, Berkeley, CA (USA), 6-10 
Aug 1989). Order Number DE90006103. Available from NTIS, PC 
AO3/MF A01; OSTI; INIS; GPO Dep. 

Calculations of the relative phase changes of o and x electric 
fied components on Bragg reflection from and transmission 
through multilayers are presented. Large relative phase changes 
can be calculated in certain cases, which may lead to utility of mul 
tilayers as quarter-wave plates for generation and analysis of 
circularly polarized soft x-radiation. Similar behavior may be ex- 
pected for perfect crystals in the hard x-ray range. 24 refs., 4 figs. 


14689 Summary of the electron accelerators session. 
Prescott, C.Y. (Stanford Linear Accelerator Center, Stanford Uni- 
versity, Stanford, California (USA)). AJP Conference Proceedings 
(American Institute of Physics) (USA), 187(2): 896-900 (5 May 
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1989). DOE Contract AC03-76SF00515. (CONF-880983-: 8. inter- 
national jum on high energy spin physics, Minneapolis, MN 
(USA), 12-17 Sep 1988). 

Since the last High Energy Physics Symposium, there has been 
considerable progress in the field of polarized electron accelera- 
tors. Projects well into construction include the SLC, HERA, and 
LEP. The status of polarized beams for these projects is discussed 
in this session. Semiclassical and quantum mechanical calculations 
of polarizing and depolarizing effects are discussed, for both linear 
colliders and for storage rings. Substantial progress is continuing in 
the understanding of depolarizing mechanisms for circular ma- 
chines. Modelling of these machines is underway. Activities with 
polarized electron beams at Novosibirsk are described. 


14690 Depolarization due to beam-beam interaction in 
electron-positron linear colliders. Yokoya, K. (National Labora- 
tory for High Energy Physics, Oho-machi, Tsukuba-gun, 
Ibaraki-ken, 305, (Japan)); Chen, P. A/P Conference Proceedings 
(American Institute of Physics) (USA), 187(2): 938-951 (5 May 
1989). (CONF-880983-—: 8. international symposium on high en- 
ergy spin physics, Minneapolis, MN (USA), 12-17 Sep 1988). 

We investigate two major mechanisms which induce depolariza- 
tion of electron beams during beam-beam interaction in linear 
colliders. These are the classical spin precession under the collec- 
tive field of the oncoming beam, and the spin-flip effect from 
beamstrahlung. Analytic formulas are derived for estimating these 
depolarization effects. As examples, we estimate the depolarization 
in the Stanford Linear Collider (SLC) and a possible future TeV lin- 
ear collider (TLC). The effects are found to be negligibly small for 
SLC and not very large for TLC. 


14691 Operation of the AGS polarized beam. Ahrens, L.A. 
(Brookhaven Naticnal Laboratory, Upton, NY 11973 (US)). A/P 
Conference Proceedings (American Institute of Physics) (USA), 
187(2): 1068-1076 (5 May 1989). (CONF-880983-—: 8. international 
symposium on high energy spin physics, Minneapolis, MN (USA), 
12-17 Sep 1988). 

The tune-up period preceding the polarized proton physics run 
during January of 1988 at the Brookhaven AGS is reviewd.(AlP) 


14692 Helical Siberian snakes. Courant, E.D. (Brookhaven 
National Laboratory, Upton, NY 11973, USA (US)). A/P Confer- 
ence Proceedings (American Institute of Physics) (USA), 187(2): 
1085-1092 (5 May 1989). (CONF-880983-: 8. international sympo- 
sium on high energy spin physics, Minneapolis, MN (USA), 12-17 
Sep 1988). 

Elimination of spin resonances is possible when siberian snakes 
are used in circular accelerators. Results of analysis and computer 
calculations of the helical siberian snakes are presented. A single 
helical snake may be suitable for use in a ring such as the pro- 
posed European Hadron Facility.(AIP) 


14693 Study of spin resonances in the accelerators with 
snakes. Lee, S.Y. (Brookhaven National Laboratory, Upton, NY 
11973 (USA)). AIP Conference Proceedings (American Institute of 
Physics) (USA), 187(2): 1105-1155 (5 May 1989). (CONF- 
880983-: 8. international symposium on high energy spin physics, 
Minneapolis, MN (USA), 12-17 Sep 1988). 

Spin resonances in the circular accelerators with snakes are 
studied to understand the nature of snake resonances. We analyze 
the effect of snake configuration, and the snake superperiod on the 
resonance. Defining the critical resonance strength ec as the 
maximum tolerable resonance strength without losing the beam po- 
larization after passing through the resonance, we found that e¢ is 
a sensitive function of the snake configuration, the snake superpe- 
riod at the first order snake resonance, the higher order snake 
resonance conditions and the spin matching condition. Under prop- 
erly designed snake configuration, the critical resonance strength 
€e is found to vary linearly with Ns as (ec)=(1/x)sin—'(cos 
™vz|'/2)Ng, where v|z and Ng are the betatron tune and the num- 
ber of snakes respectively. We also study the effect of overlapping 
intrinsic and impertection resonances. The imperfection resonance 
should be corrected to a magnitude of insignificance (@.g., e<0.1 
tor two snakes case) to maintain proper polarization. 
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14694 Properties of partially excited Siberian Snakes. 
Roser, T. (Randall Laboratory of Physics, The University of Michi- 
gan, Ann Arbor, Mi 48109 (US)). A/P Conference Proceedings 
(American Institute of Physics) (USA), 187(2): 1442-1446 (5 May 
1989). (CONF-880983—: 8. international symposium on high en- 
ergy spin physics, Minneapolis, MN (USA), 12-17 Sep 1988). 

The properties of the insertion of a general spin rotator into a cir- 
cular accelerator are examined. It is shown that even for a small 
rotation angle depolarization from weak imperfection resonances is 
avoided. 


14695 Multicell Siberian Snakes. Mane, S.R. (Fermilab, P.O. 
Box 500, Batavia, IL 60510 (US)). A/P Conference Proceedings 
(American Institute of Physics) (USA), 187(2): 1447-1449 (5 May 
1989). (CONF-880983-—: 8. international symposium on high en- 
ergy spin physics, Minneapolis, MN (USA), 12-17 Sep 1988). 

Based on the novel-type Siberian Snake family of Steffen, we 
present an explicit design for multicell Siberian Snakes with arbi- 
trary spin rotation axes. Some properties of these Snakes are 
described. 


14696 Snake resonances. Tepikian, S. (Brookhaven National 
Laboratory, Upton, New York 11973 (US)). AIP Conference Pro- 
ceedings (American Institute of Physics) (USA), 187(2): 1450-1460 
(5 May 1989). (CONF-880983-—: 8. international symposium on high 
energy spin physics, Minneapolis, MN (USA), 12-17 Sep 1988). 

Siberian Snakes provide a practical means of obtaining polarized 
proton beams in large accelerators. The effect of snakes can be 
understood by studying the dynamics of spin precession in an ac- 
celerator with snakes and a single spin resonance. This leads to a 
new class of energy independent spin depolarizing resonances, 
called snake resonances. In designing a large accelerator with 
snakes to preserve the spin polarization, there is an added con- 
straint on the choice of the vertical betatron tune due to the snake 
resonances. 
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Refer also to citation(s) 12988, 14195, 14693, 14694, 14695, 
15370, 15433 


14697 (BNL-42886) Development of metrology instruments 
for grazing incidence mirrors. Takacs, P.Z. (Brookhaven National 
Lab., Upton, NY (USA)); Church, E.L.; Qian, Shi-nan; Liu, Wuming. 
Brookhaven National Lab., Upton, NY (USA). Oct 1989. 2ip. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO00016. (CONF-8905210-3: International conference on 
synchrotron radiation application, Hefei (China), 9-12 May 1989). 
Order Number DE90004964. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

The effective utilization of synchrotron radiation (SR) from high- 
brightness sources requires the use of optical components with 
very smooth surfaces and extremely precise shapes. Most manu- 
facturers are not capable of measuring the figure and finish quality 
of the aspheric optics required for use in grazing incidence beam 
lines. Over the past several years we have developed measure- 
ment techniques and metrology instrumentation that have allowed 
us to measure the surface profile and roughness of large cylinder 
optics, up to one meter in length. Based on our measurements and 
feedback, manufacturers have been able to advance the state-of- 
the-art in mirror fabrication and are now able to produce acceptable 
components. Our analysis techniques enable designers to write 
meaningful specifications and predict the performance of real 
surfaces in their particular beamline configurations. Commercial in- 
struments are now available for measuring surface microroughness 
with spatial periods smaller than about one millimeter. No commer- 
cial instruments are available for measuring the surface figure on 
cylindrical aspheres over long spatial periods, from one millimeter 
up to one meter. For that reason we developed a Long Trace Pro- 
filer (LTP) that measures surtace profile over the long period range 
in a non-contact manner to extremely high accuracy. Examples of 
measured surfaces and data analysis techniques will be discussed, 
and limitations on the quality of optical surfaces related to intrinsic 
material properties will also be discussed. 15 refs., 14 figs., 2 tabs. 





14698 (BONN-IR—89-30) Analysis and optimization of the 
extracted ELSA beam at the Bonn ELAN experiment. Breest, A. 
Bonn Univ. (Germany, F.R.). Physikalisches Inst.; Bonn Univ. (Ger- 
many, F.R.). Mathematisch-Naturwissenschaftliche Fakultaet. Sep 
1989. 89p. (in German). Order Number DE90744611. Available 
from NTIS (US Sales Only), PC AO5/MF A01. 

in 1987 the new electron-stretcher-ring ELSA came into opera- 
tion. Before starting the first experiment at the electron scattering 
facility ELAN several detailed measurements on the external 
beam-line and the beam itself had to be performed. These mea- 
surements concerned the correct alignment and background 
studies and the emittance and time-structure (duty-cycle) of the 
ejected electron-beam. Finally the measurement of elastic electron- 
proton cross-sections showed that the beam and apparatus are 
well under control. (orig.). 


14699 (CONF-891043—1) Holifleld facility tandem accelera- 
tor auxillary gas-containment valves. Haynes, D.L.; Jones, C.M. 
Oak Ridge National Lab., TN (USA). [1989]. 7p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From SNEAP '89: symposium on northeastern accelerator person- 
nel; Oak Ridge, TN (USA); 22-27 Oct 1989. Order Number 
DE90005448. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. : 

In order to prevent loss of SFg gas in the event of SFgleakage 
into the column vacuum system, the Holifield facility tandem accel- 
erator is equipped with two all-metal pancake valves which serve 
as primary gas-containment valves. While these valves have never 
failed to function when required, there has been some concern that 
they might not close reliably with the high-velocity flow that could 
occur in the unlikely event of a large leak in the column vacuum 
system. Thus, it was decided to supplement these valves with aux- 
iliary gas-containment valves which would reliably close, even with 
a high-velocity flow. This paper discusses the auxiliary valves sys- 
tem. 5 figs. 


14700 (CONF-8704112-, pp. 59-62) Accelerator mass spec 
trometry of “'Ca with a positive-lon source and the UNILAC 
accelerator. Steinhof, A. (GSI, Darmstadt (Germany, F.R.)); Hen- 
ning, W.; Mueller, M.; Roeckl, E.; Schuell, D.; Korschinek, G.; 
Nolte, E.; Paul, M. Rochester Univ., NY (USA). 1987. From 4. in- 
ternational symposium on accelerator mass spectrometry; Ontario 
(Canada); 27-30 Apr 1987. in Accelerator mass spectrometry: Pro- 
ceedings of the fourth international symposium on accelerator mass 
spectrometry. Order Number DE88013520. Available from Elsevier 
Science Publishers Co. Inc., 52 Vanderbilt Ave., New York 10017. 

The authors have made preliminary tests investigating the perfor- 
mance characteristics of the UNILAC accelerator system at GSI, in 
order to explore the sensitivity achievable in accelerator mass 
spectrometry (AMS) for detecting “'Ca with high-current positive- 
ion sources. Positively charged Ca*+ ions of up to 100 pA 
electrical current were injected from a Penning-sputter source and, 
after further stripping to Ca**, accelerated to 14.3 MeV/nucleon. 
The combination of a velocity-focussing accelerator and magnetic 
ion-beam transport system completely eliminates background from 
the other calcium isotopes. Full-stripping and detection of Ca? 
ions with a magnetic spectrograph provides separation from iso- 
baric “"K and, at present, a level of sensitivity of “'Ca/Ca = 2 x 
10-15. Future improvements and implications for dating of Pleis- 
toscene samples will be discussed. 


14701 (DOE/ER/40374—29) HESQ [Helical Electrostatic 
Quadrupole], a low energy beam transport. Raparia, D. (Hous- 
ton Univ., TX (USA). Dept. of Physics). Houston Univ., TX (USA). 
Dept. of Physics. [1989]. 11p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG05-87ER40374. (CONF-891055-5: 5. 
international symposium on the production and neutralization of 
negative ions and beams, Upton, NY (USA), 30 Oct - 3 nov 1989). 
Order Number DE90005900. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

In this paper Helical Electrostatic Quadrupole (HESQ) channel is 
suggested for low energy beam transport of H~ beams from ion- 
source to the RFQ. Being an electrostatic focusing lens, the HESQ 
avoids neutralization time. The HESQ lenses provide stronger first- 
order focusing in contrast to weak second-order focusing of einzel 
lenses and is also stronger in focusing than the alternating gradient 
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focusing. In this paper, we will present analytical formalism for 
such channel and results of PIC simulation with space charge. 10 
refs., 6 figs., 1 tab. 


14702 (DOE/ER/40374-30) Test of a compact 750 keV H- 
preinjector. Meitzler, C.R.; Datte, P.; Huson, F.R.; Kazimi, R.; Kro- 
nke, C.; Machida, S.; MacKay, W.; Ohnuma, S.; Raparia, D.; Sun, 
D. Houston Univ., TX (USA). [1989]. 5p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG05-87ER40374. (CONF- 
8910554: 5. international symposium on the production and 
neutralization of negative ions and beams, Upton, NY (USA), 30 
Oct - 3 nov 1989). Order Number DE90005901. Available from 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 

A 750 keV RFQ based accelerator is being developed at the 
Texas Accelerator Center. A modified magnetron ion source will 
produce 10-100 mA of 30 keV H~ beam. A 35 keV transport line 
that transports the beam from the ion source to the entrance of the 
RFQ without becoming neutralized has been designed and is un- 
der construction. The RFQ is a 86 cm long, four rod structure that 
operates at 470 MHz. Results of tests on the cold model are re- 
ported. 5 refs. 


14703 (FNAL/C-89/197) An 805 MHz disk and washer ac- 
celerating structure with coaxial coupler for the Fermilab 
upgrade. Young, D.E. (Fermi National Accelerator Lab., Batavia, IL 
(USA)); Moretti, A.; Lee, G.; Mills, F.E.; Zhou, P.; Swenson, D.A.; 
Young, P.E. Fermi National Accelerator Lab., Batavia, IL (USA). 
Sep 1989. 6p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. (CONF-890803-50: International con- 
ference on high energy accelerators, Tsukuba (Japan), 20-26 Aug 
1989). Order Number DE90005240. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

The Disk and Washer (DAW) structure with four bi-periodic tees 
to support the washers has been studied at Fermilab for the Linac 
Upgrade by constructing two, 805 MHz, one-meter sections joined 
by a coaxial coupler. The coupler provides an rf drive port, an ad- 
justable tuner, a vacuum port, and an enclosure for the installation 
of beam focussing and monitoring devices. This configuration is 
suitable for a high beta proton linear accelerator. The bi-periodic 
tee supports in the DAW structure suppress the TM,;, mode at the 
operating frequency which has been a problem with previous 
designs. Frequency-mode spectra have been calculated and mea- 
sured as well as the quantities Q, R/Q, and ZT?. The structure has 
been evacuated and operated at high power levels and high accel- 
erating fields. 5 refs., 4 figs., 2 tabs. 


14704 (FNAL/C-89/259) Portable software for distributed 
readout controllers and event bullders in FASTBUS and VME. 
Pordes, R.; Berg, D.; Berman, E.; Bernett, M.; Brown, D.; 
Constanta-Fanourakis, P.; Dorries, T.; Haire, M.; Joshi, U.; Kaczar, 
K. Fermi National Accelerator Lab., Batavia, IL (USA). Dec 1989. 
6p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH03000. (CONF-900143—12: Institute for Electronic and 
Electrical Engineers (IEEE) nuclear science symposium, San Fran- 
cisco, CA (USA), 22-26 Jan 1990). Order Number DE90006028. 
Available from NTIS, PC A02/MF A01; OSTI; INIS. 

We report on software developed as part of the PAN-DA system 
to support the functions of front end readout controllers and event 
builders in multiprocessor, multilevel, distributed data acquisition 
systems. For the next generation data acquisition system we have 
undertaken to design and implement software tools that are easily 
transportable to new modules. The first implementation of this soft- 
ware is for Motorola 68K series processor boards in FASTBUS and 
VME and will be used in the Fermilab accelerator run at the begin- 
ning of 1990. We use a Real Time Kernel Operating System. The 
software provides general connectivity tools for control, diagnosis 
and monitoring. 17 refs., 7 figs. 


14705 (INS-T-489) Energy calibration of the photon tag- 
ging system. Endo, Satoru (Hiroshima Univ. (Japan). Dept. of 
Physics (Japan)); Niki, Kazuaki; Suzuki, Akira. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Jul 1989. 16p. (in Japan- 
ese). Order Number DE90741447. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

There is a photon tagging system at the 1.3 GeV Electron Syn- 
chrotron (ES), and the system is designed to produce a 
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monochromatic photon beam with an energy resolution of +5 MeV. 
To calibrate the energies of tagged photons produced by this sys- 
tem, electron beams of various energies from ES are injected 
directly into this system. As the result of this calibration, we con- 
clude that the photon tagging system has the performance of 
designed values. (author). 


14706 (IPJ-2036/P-3/E/B) The microcomputer system for 
testing and contro! of accelerator power supply. Gajewski, K. 
(Politechnika Warszawska, Warsaw (Poland). Inst. Radioelektron- 
iki); Pasiewicz, K. Institute for Nuclear Studies, Otwock-Swierk 
(Poland). Dec 1986. 12p. (In Polish). Order Number DE90616291. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OST}; 
INIS. 

Received in 1988. 

A method of measurement and the microcomputer system for 
testing of stabilized and programable power supply for accelerators 
magnets have been presented. The measurement system is based 
on CAMAC standard modules and MERA-60 microcomputer. The 
method of data presentation has ben described. 3 refs., 3 figs. (au- 
thor). 


14707 (JAERI-M-89-102) Investigation on bulk shielding 
calculations for the 8 GeV synchrotron radiation facility, 1. 
Sasamoto, Nobuo; Kurosaka, Norio; Harada, Yasunori; Suzuki, Ya- 
suo. Japan Atomic Energy Research Inst., Tokyo (Japan). Aug 
1989. 49p. (In Japanese). Order Number DE90741455. Available 
from NTIS (US Sales Only), PC AO3/MF A01. 

Bulk shielding calculations for the 8 GeV Synchrotrén Radiation 
Facility in Japan are carried out for its building design. Forward 
and lateral calculations are performed separately. The former is 
based on Swanson's formulae for radiation sources of photon and 
muon and the latter based on Jenkin's formulae for photon and 
neutron. Ordinary and heavy concretes, iron, lead and earth are 
supposed to be applied to shiekis in forms of single-and/or doubie- 
layers. Calculations show almost all shields of the facility can be 
less than 2.0 m in depth. (author). 


14708 (KEK-89-2) Proceedings of the 7th meeting on ultra 
high vacuum techniques for accelerators and storage rings. 
Horikoshi, Gen-ichi; Kobayashi, Masanori (eds.). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). May 1989. 237p. 
(CONF-8903187—: 7. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 27-28 Mar 1989). 
Order Number DE90741445. Available from NTIS (US Sales Only), 
PC A11/MF A01. 

This issue is the collection of the papers presented at the title 
meeting. The 25 of the presented papers are indexed individually. 
(JPN). 


14709 (KEK-89-4) A simple method using MAFIA to calcu- 
late external Q values of waveguide-loaded cavities. Kageyama, 
Tatsuya. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). Jun 1989. 13p. Order Number DE90741487. Available 
from NTIS (US Sales Only), PC AO3/MF A01. 

A fundamental theory on waveguide-loaded cavities in the book 
of "Microwave Electronics’ by Slater was applied to numerical cal- 
culation with MAFIA of the external Q value of a klystron output 
cavity. This method is also applicable to accelerating structures 
with slots for damping out higher modes as proposed for future lin- 
ear colliders. (author). 


14710 (LA-UR-89-4241) Megawatt-klystron amplifiers In L- 
band. Schaffer, G. Los Alamos National Lab., NM (USA). [1989]. 
16p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-36. (CONF-8906271—1: SSC-linac workshop, Dallas, 
TX (USA), 7 Jun 1989). Order Number DE90004864. Available 
from NTIS, PC AO3/MF A01; OSTI; INIS. 

The purpose of this note is to serve as a short guide for the SSC- 
Linac Injector Workshop. It contains a general overview of historical 
development and of modern design of L-band klystron amplifiers in 
the range of about 1 to 30 Megawatt output (CW or pulse). Abso- 
lute power limits, efficiency, modulation characteristics, protection 
devices and typical application examples are briefly considered. It 
should be mentioned that this overview is not restricted to specific 
needs of the SSC-injector Linac. 14 refs., 12 figs., 2 tabs. 
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14711 (ORNL/TM—10989) Plating nickel+63 on copper 
coupons. Petek, M.; Wike, J.S.; Phillips, B.P.; Sampson, C.A. Oak 
Ridge National Lab., TN (USA). Dec 1989. 27p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. Order 
Number DE90005023. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

A method suitable for hot-cell operations was developed to elec- 
troplate ©Ni-enriched nickel on copper. Efficient utilization of the 
limited quantity of available radioisotope material was a primary 
concern. The isotope was prepared by neutron irradiation of nickel 
metal enriched in °*Ni by the reaction ©*Ni + n = @Ni + +. The ir- 
radiated nickel was dissolved in HCl, and the solution was passed 
through an ion exchanger to eliminate traces of radioactive isotopes 
cogenerated from the impurities present in the sample. The purified 
nickel chloride was converted to sulfate, and a stock solution was 
prepared. The electroplating solution consisted of ammonium sul- 
fate, ammonia, and a small amount of a surfactant, to which an 
aliquot of the ®°Ni stock solution was added. The unused portion of 
nickel sulfate would be regenerated from this solution by merely 
heating to remove all the other components. Uniform, well adherent 
deposits were obtained. From the original 4.67 g of nickel enriched 
in ®Ni, 2.6 g was plated on copper, 1.52 g remained as unused 
nickel sulfate, and 0.55 g was lost in the process. 2 refs., 8 figs. 


14712 (SLAC-CN-373) Configuring the SLC linac for injec 
tlon Into PEP. Bane, K.L.F. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). 15 Dec 1989. 9p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00515. Order Number 
DE90005962. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

From time to time the normal SLC physics program is to be in- 
terrupted so that beam can be delivered to PEP. In order that the 
switch to PEP injection (and the switch back again) can be accom- 
plished quickly and easily, the gun, the damping rings, the iinac 
phase ramp, the energy profile of the linac klystrons for the scav- 
enger bunch, and the entire positron production system are to be 
kept the same as in the SLC configuration. What mainly remains to 
be changed is the linac klystron profile for the leading two bunches 
- those going to PEP. The new klystron profile must be such that it 
leaves these two beams (1) with final energies that match that of 
the storage ring and (2) with fina! energy spectra that fit within the 
energy aperture of the PEP transfer line. The conditions that need 
to be met in order to achieve these two goals are discussed in this 
note. 1 ref., 2 figs. 


14713 (SLAC-PUB-5142) Issues for trigger processing at 
high luminostty colliders. Lankford, A.J. Stanford Linear Acceler- 
ator Center, Menlo Park, CA (USA). Nov 1989. 9p. Sponsored by 
U.S. DOE Energy Research. DOE Contract ACO3-76SF00515. 
(CONF-8909107-—2: ECFA study week on instrumentation technol- 
ogy for high luminosity hadron colliders, Barcelona (Spain), 14-21 
Sep 1989). Order Number DE90005732. Available from NTIS, PC 
AO2/MF A01; OSTI; INIS; GPO Dep. 

A number of issues for the design of trigger processors at future 
high-luminosity, high-energy colliders such as the Superconducting 
Super Collider and the Large Hadron Collider are discussed. 


14714 (SLAC-TN-89-04) The new SLAC permeameter. 
Cobb, J.K.; Early, R.A. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Dec 1989. 17p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00515. Order Number 
DE90005963. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

A new permeameter has been built and is now available for test 
samples of steel and other ferromagnetic materials for their mag- 
netic characteristics such as permeability, remanent induction, 
coercive force and saturation induction. The present range of oper- 
ation for the permeameter is from .5 oersted to 1250 oersteds, 
which is enough to drive most materials into saturation. 3 refs., 8 
figs., 3 tabs. 


14715 (UCRL-101052) Computer control for a particle 
beam accelerator. Laycak, J.F. Jr. Lawrence Livermore National 
Lab., CA (USA). 10 May 1989. 3p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
890545-—-18: 6. conference on real-time computer applications in 





nuclear, particle and plasma physics, Williamsburg, VA (USA), 15- 
19 May 1989). Order Number DE90005250. Available from NTIS, 
PC AO2/MF A01 - OSTI; GPO Dep. 

A computer control system was developed for a large particle 
beam accelerator. This system is composed of a series of VAX 
computers, programmable controllers, and graphics operator con- 
soles. Unique to the software design is the ability to rapidly 
reconfigure the operator's view of the machine as well as the asso- 
ciated control logic used whenever a new physics experiment is 
implemented. 3 figs. 


14716 Using the Nova target chamber for high-yield targets. 
Pitts, J.H. (Lawrence Livermore National Lab., P.O. Box 5508, Liv- 
ermore, CA (USA)). vp. of Proceedings of the 12th symposium on 
fusion engineering. IEEE Service Center, Piscataway, NJ (1987). 
DOE Contract W-7405-ENG-48. (CONF-871007-: 12. symposium 
on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The existing 2.2-m radius Nova aluminum target chamber, 
coated and lined with boron-seeded carbon shields, is proposed for 
use with 1000-MJ-yield targets in the next laser facility. The laser 
beam and diagnostic holes in the target chamber are left open and 
the desired 10~-2-Torr vacuum is maintained both inside and out- 
side the target chamber; a larger target chamber room is the 
vacuum barrier to the atmosphere. The hole area available is three 
times that necessary to maintain a maximum fluence below 12 J/ 
cm? on optics placed at a radius of 10 m. Maximum stress in the 
target chamber wall is 73 MPa, which complies with the intent of 
the ASME Pressure Vessel Code. However, shock waves passing 
through the inner carbon shield could cause it to comminute. The 
authors propose tests and analyses to ensure that the inner carbon 
shield survives the environment. 


14717 Water flow calorimetry measurements of heat loads 
for a volume production H~ source. Purgalis, P. (Lawrence 
Berkeley Lab., Univ. of California, Berkeley, CA (USA)); Ackerman, 
G.; Kwan, J.; Wells, R.P. vp. of Proceedings of the 12th sympo- 
sium on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). DOE Contract AC03-76SF00098. (CONF-871007-: 12. 
symposium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

The design of volume-production H~ sources requires the knowl 
edge of heat loads on the source components. The are and 
filament heater power input to a 20 cm diameter x 23 cm long 
source can be 50 kW or higher, practically all of which is absorbed 
in the cooling water. Water flow calorimetry measurements were 
made to determine the heat loads on the bucket walls, grid ne. 1, 
and magnetic filter rods. The measurements are presented for two 
difterent filament locations, for three different values of arc power, 
and for three values of source gas pressure. 


14718 Polarized fon source development at Brookhaven. 
Alessi, J.G. (AGS Department, Brookhaven National Laboratory, 
Upton, NY 11973 (US)); DeVito, B.; Hershcovitch, A.; Kponou, A.; 
Meitzler, C.R. AIP Conference Proceedings (American Institute of 
Physics) (USA), 187(2): 1221-1226 (5 May 1989). (CONF- 
880983-—: 8. international symposium on high energy spin physics, 
Minneapolis, MN (USA), 12-17 Sep 1988). 

The present AGS polarized hydrogen ion source is discussed. 
Topics described in details are cold atomic beam, spin selection 
and focusing, and ring magnetron ionizer. The performance of the 6 
K neutral hydrogen heam source has exceeded expectations. The 
necessary improvements to make an operational source for the po- 
larized ion beams for the AGS experiments will be made.(AlP) 


14719 Polarized H~ and D~- source development at the Trt 
angle Universities Nuclear Laboratory. Clegg, T.B. (Department 
of Physics, University of North Carolina, Chapel Hill, NC 27599- 
3255 (US)). AJP Conference Proceedings (American Institute of 
Physics) (USA), 187(2): 1227-1236 (5 May 1989). (CONF- 
880983-: 8. international symposium on high energy spin physics, 
Minneapolis, MN (USA), 12-17 Sep 1988). 

A new atomic-beam polarized source of H~ and D~ ions with an 
electron-cyclotron-resonance ionizer followed by a cesium charge- 
exchange canal is nearly complete and is being tested. Installation 
in our tandem Van de Graaff accelerator laboratory is planned be- 
fore the end of 1988. When cesium vapor is not present, intense 
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polarized H* and D* beams emerge for a new 20—100 keV experi- 
mental area. 


14720 Dynamic polarization of °F in a fluorinated alcohol. 
Hill, D. (Argonne National Laboratory, Argonne, IL 60439 (USA)); 
Kasprzyk, T.; Jarmer, J.J.; Penttila, S.; Krumpolc, M.; Hoffmann, 
G.W.; Purcell, M. AIP Conference Proceedings (American Institute 
of Physics) (USA), 187(2): 1268-1274 (5 May 1989). DOE Con- 
tract W-31-109-ENG-38;AS05-80ER10638. (CONF-880983-: 8. 
international symposium on high energy spin physics, Minneapolis, 
MN (USA), 12-17 Sep 1988). 

We have studied microwave dynamic cooling "°F and 'H nuclei 
in mixtures of 1,1,1,3,3,3-hexafluoro-2-propanol and water, doped 
with Cr(V) complex. Equal spin temperatures of the two nuciei are 
produced, and the highest spin polarizations (~80%) are found in 
mixtures near the eutectic ratio. The high fluorine content and po- 
larization make this a suitable material for polarized nuclear 
scattering experiments. 


14721 __‘ First polarization results from the LAMPF ‘°C target. 
Penttila, S.1. (Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545 (USA)); Amann, J.F.; Jarmer, J.J.; Jones, K.W.; 
Tanaka, N.; Barlett, M.L.; Hoffmann, G.W.; Kielhom, W.-F.; 
Pauletta, G.; Purcell, M. A/P Conference Proceedings (American 
Institute of Physics) (USA), 187(2): 1281-1285 (5 May 1989). 
(CONF-880983-: 8. international symposium on high energy spin 
physics, Minneapolis, MN (USA), 12-17 Sep 1988). 

A polarized 'SC target has been developed and used to measure 
spin observables for 500-MeV p-'C elastic scattering. The mate- 
rial was ethylene glycol, *C2HgOz2, enriched to 99% in '°C. Both 
the °C and 'H spins were dynamically polarized in a *He refriger- 
ator at 2.5-T magnetic field. The polarization of both species was 
measured by using the NMR thermal equilibrium calibration tech- 
nique. In addition, the polarization of 'H was independently 
measured by p-p scattering. We describe the target and report on 
the polarizations obtained and the dependence of the polarizations 
on integrated beam intensity. 


14722 Polarized deuteron target in an electron storage ring: 
Measurements and perspectives. Mishnev, S.|. (institute of Nu- 
clear Physics, Novosibirsk, 630090, USSR (Germany, F.R.)); 
Nikolenko, D.M.; Popov, S.G.; Richek, 1A.; Temnykh, A.B.; 
Toporkov, D.K.; Tsentalovich, E.P.; Vesnovsky, D.K.; Woft- 
sekhowski, B.B.; Zelevinsky, V.G. A/P Conference Proceedings 
(American Institute of Physics) (USA), 187(2): 1286-1301 (5 May 
1989). (CONF-880983-—: 8. international symposium on high en- 
ergy spin physics, Minneapolis, MN (USA), 12-17 Sep 1988). 

A gas jet of polarized deuterium atoms with a thickness of 
2x10'' cm-? has been used as an internal target in the VEPP-3 
electron storage ring with 2 GeV energy. Source characteristics as 
well as experimental conditions and results on elastic and inelastic 
scattering are reviewed. 


14723 Polarization of a polarized deuteron target from NMR 
data. Kielhorn, W.F. (Department of Physics, University of Texas, 
Austin, Texas 78712 (USA)); Guimez, E.; Jarmer, J.J.; Penttila, S.1. 
AIP Conference Proceedings (American Institute of Physics) 
(USA), 187(2): 1254-1259 (5 May 1989). (CONF-880983—: 8. in- 
ternational symposium on high energy spin physics, Minneapolis, 
MN (USA), 12-17 Sep 1988). 

A solid polarized deuterated-ammonia target has been used to 


measure spin observables for p-d elastic scattering at LAMPF. 
The target polarization was dynamically enhanced to over 30% and 
monitcred with a bridge-type NMR circuit. A method for determin- 
ing the vector and tensor polarization is presented which is 
independent of any assumptions about energy-level populations. 
Distortion effects of the NMR circuit are described. 


14724 Summary of polarimeter session. Underwood, D.G. 
(Argonne National Laboratory, Argonne, IL (US)). A/P Conference 
Proceedings (American Institute of Physics) (USA), 187(2): 1352- 
1354 (5 May 1989). (CONF-880983-: 8. international symposium 
on high energy spin physics, Minneapolis, MN (USA), 12-17 Sep 
1988). 

There were reports on five new hadron polarimeters and plans 
for two lepton polarimeters as well as some useful comments. 
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14725 Primakoff polarimeter at Fermilab polarized proton/ 

‘oton beam facility. Yoshida, T. (Kyoto University, Kyoto 
606 Japan (JP)); Imai, K.; Konaka, A.; Makino, S.; Masaike, A.; 
Nakano, T.; Miyake, K.; Nagamine, T.; Tamura, N.; Takeuchi, F. 
E581/704 Collaboration. A/P Conference Proceedings (American 
Institute of Physics) (USA), 187(2): 1360-1365 (5 May 1989). 
(CONF-880983-—: 8. international symposium on high energy spin 
physics, Minneapolis, MN (USA), 12-17 Sep 1988). 

The polarization of 185 GeV polarized proton beam at Fermilab 
has beer measured with a polarimeter based on the Primakoff pro- 
cess. The apparatus is described in detail. The preliminary result of 
the measurement is presented. 


14726 ~=Tests of a Coulomb-nucilear polarimeter. Pauletta, G. 
(University of Udine, 33100 Udine, UD, Italy (IT}— University of 
Texas, Austin, TX, 78712). E581 704 Collaboration. A/P Confer- 
ence Proceedings (American Institute of Physics) (USA), 187(2): 
1366-1380 (5 May 1989). (CONF-880983-: 8. international sympo- 
sium on high energy spin physics, Minneapolis, MN (USA), 12-17 
Sep 1988). 

We report on the development and testing of a polarimeter for 
the high energy polarized proton and antiproton beam at Fermi 
National Accelerator Laboratory (FNAL). The polarirneter was de- 
signed to make use of a small but well-known analyzing power in 
the region of Coulomb-nuclear interference (CNI) in order to obtain 
an absolute measurement of the polarization. Feasibility was estab- 
lished in the course of a brief running period at the end of the last 
fixed-target period at FNAL and potential for considerable improve- 
ment was revealed. Beam-time was insufficient to measure 
polarization accurately but the data obtained bears out design ex- 
pectations for the beam-line and confirms polarization-tagging 
techniques to within uncertainties. 


14727 The ultrae-cold polarized hydrogen jet project. Ray- 
mond, R.S. (Randall Laboratory of Physics, The University of 
Michigan, Ann Arbor, Michigan 48109 (USA)); Crabb, D.G.; Roser, 
T.; Stewart, J.A.; Court, G.R. AIP Conference Proceedings (Ameri- 
can Institute of Physics) (USA), 187(2): 1311-1313 (5 May 1989). 
(CONF-880983-—: 8. international symposium on high energy spin 
physics, Minneapolis, MN (USA), 12-17 Sep 1988). 

Research is described on a jet of polarized atomic hydrogen. 
Atoms in the two lower hyperfine states are trapped at 0.4 k ina 5 
T magnetic field. Microwaves at 140 GHz then drive transitions to 
the upper hyperfine states and these atoms are expelled from the 
fied to form the beam. Atoms have been trapped, transitions 
driven, and atoms detected outside the trapping field, but prelimi- 
Mary measurements are not fully understood. Studies are 
continuing. 


14728 Dilution refrigerator and solenoid for the Fermilab 
spin physics facility. Chaumette, P. (DPhPE, CEN Saclay, 91191 
Gif-sur-Yvette, (France)); Desportes, H.; Deregel, J.; Durand, G.; 
Fabre, J.; van Rossum, L.; Hill, D. AJP Conference Proceedings 
(American Institute of Physics) (USA), 187(2): 1331-1333 (5 May 
1989). (CONF-880983-—: 8. international symposium on high en- 
ergy spin physics, Minneapolis, MN (USA), 12-17 Sep 1988). 

A 3He-*He dilution refrigerator and polarizing solenoid have 
been built at Saclay, designed for experiments with the Fermilab 
polarized proton and antiproton beam (E 581/704). The polarized 
target volume is 3 cm in diameter and 20 cm in length. The refrig- 
erator is of coaxial geometry with a central tunnel for the incident 
beam. The polarizing field strength is up to B=6.5 T with uniformity 
of AB/B<+5 10-5 in the target volume. The temperature in frozen 
spin mode is 50 mK. The refrigerator and solenoid were tested at 
Saclay by polarizing a full load of pentanol beads before shipping 
to Fermilab in August 1988. 


14729 Progress report on the polarized target for the Ferm? 
lab spin physics facility. Chaumette, P. (DPhPE, CEN-Saclay, 
91191 Gif-sur-Yvette Cedex, (France)); Desportes, H.; Deregel, J.; 
Durand, G.; Fabre, J.; van Rossum, L.; Hill, D. A/P Conference 
Proceedings (American Institute of Physics) (USA), 187(2): 1334- 
1335 (5 May 1989). (CONF-880983-: 8. international symposium 
on high energy spin physics, Minneapolis, MN (USA), 12-17 Sep 
1988). 
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Progress on the polarized target station for the fermilab spin 
physics facility is reported. The installation of the whole system is 
mechanically complete. The full operation of the target is expected 
to take place by July 1989.(AIP) 


14730 Considerations of using Siberian Snakes for very 
strong and very weak resonances. Teng, L.C. (Fermi National 
Accelerator Laboratory, Batavia, IL 60510 (US)). AIP Conference 
Proceedings (American Institute of Physics) (USA), 187(2): 1461- 
1469 (5 May 1989). (CONF-880983—: 8. international symposium 
on high energy spin physics, Minneapolis, MN (USA), 12-17 Sep 
1988). 

It is shown that depolarization due to very strong and very weak 
resonances might be avoided by means of Siberian Snakes.(AIP) 


14731 The Fermilab polarized beam Sneke. Underwood, D.G. 
(Argonne National Laboratory, Argonne, IL 60439 (US)). A/P Con- 
ference Proceedings (American Institute of Physics) (USA), 
187(2): 1470-1473 (5 May 1989). (CONF-880983-: 8. international 
symposium on high energy spin physics, Minneapolis, MN (USA), 
12-17 Sep 1988). 

We describe the design and operation of spin rotators in the Fer- 
milab polarized beam. The two modes of operation transform 
horizontal polarization to longitudinal or vertical. These can be 
considered partial snakes of type Il and type | respectively. The re- 
quired magnet properties are also discussed. 


14732 Test of storage cell for polarized atomic hydrogen. 
Wise, T. (University of Wisconsin-Madison, Madison, Wisconsin 
53706 (US)); Converse, A.; Price, J.S. AIP Conference Proceed- 
ings (American Institute of Physics) (USA), 187(2): 1527-1534 (5 
May 1989). (CONF-880983-—: 8. international symposium on high 
energy spin physics, Minneapolis, MN (USA), 12-17 Sep 1988). 

A method for testing storage cells for internal polarized gas tar- 
gets using a 50 keV D* probe beam is described. Results for 
various wall coatings on cells with 24, 120, and 400 wall collisions 
in the temperature range 10-300 K are reported. 


14733 Tests of a polarized source of hydrogen and deu- 
terlum based on a spin-exchange optical pumping and ea 
storage cell for polarized deuterium. Holt, R.J. (Argonne Na- 
tional Laboratory, Argonne, IL 60439-4843 USA (US)); Gilman, R.; 
Kinney, E.R.; Kowalczyk, R.S.; Napolitano, J.; Young, L.; Mishnev, 
S.I.; Nikolenko, D.M.; Popov, S.G.; Rachek, |.A. A/P Conference 
Proceedings (American Institute of Physics) (USA), 187(2): 1535- 
1544 (5 May 1989). DOE Contract W-31-109-ENG-38. 
(CONF-880983—: 8. international symposium on high energy spin 
physics, Minneapolis, MN (USA), 12-17 Sep 1988). 

A novel laser-driven polarized source of hydrogen and deuterium 
which is based on the principle of spin-exchange optical pumping 
has been developed at Argonne. The advantages of this method 
over conventional polarized sources for internal target experiments 
is discussed. At present, the laser-driven polarized source delivers 
hydrogen 8x10'® atoms/s with a polarization of 24% and deu- 
terium at 6x10'® atoms/s with a polarization of 25%. A passive 
storage cell for polarized deuterium was tested in the VEPP-3 elec- 
tron storage ring. The storage cell was found to increase the target 
thickness by approximately a factor of three and no less in polar- 
ization was observed. 


14734 Evaporation of solld polarized HD and pure ortho-D2. 
Honig, A. (Physics Department, Syracuse University, Syracuse, NY 
13244 (US)). AIP Conference Proceedings (American Institute of 
Physics) (USA), 187(2): 1554-1564 (5 May 1989). (CONF- 
880983-: 8. international symposium on high energy spin physics, 
Minneapolis, MN (USA), 12-17 Sep 1988). 

Evaporation of metastably spin-polarized solid H'D or o-'D2 
provides polarized 'D gas sources which can serve as internal po- 
larized targets of densities substantially higher than are currently 
realized with atomic beam or optically-pumped polarized gas 
sources. The gas can be jetted directly to the beam or its density 
can be enhanced in a storage cell. A novel target injection method 
for which the new polarized solids are uniquely suited consists of 
repeatedly injecting small solid pellets into the particle beam re- 
gion, similar in concept to the pellet method of fuel injection for 





fusion reactors. The pellets can be ablated anywhere within a stor- 
age ceil, if one is used, or in the absence of a storage cell, in 
close proximity to the particle beam trajectory, thereby providing 
more efficient target utilization. The method of producing the spin- 
polarized hydrogens solids is also briefly reviewed. 


4304 Storage Rings 
Refer also to citation(s) 14688, 14721 


14735 (BNL-43570) Vacuum system design and fabrication 
ot electron storage rings. Schuchman, J.C. (Brookhaven National 
Lab., Upton, NY (USA)). Brookhaven National Lab., Upton, NY 
(USA). [1989]. 27p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CHO00016. (CONF-891093-21: 36. Ameri- 
can Vacuum Society national vacuum symposium, Boston, MA 
(USA), 23-27 Oct 1989). Order Number DE90004959. Available 
from NTIS, PC A03/MF A01 - OSTI. 

In this paper we will discuss specific problems and their solutions 
as they apply to vacuum systems for electron storage rings. As 
such, the comments in this paper will apply to both electron storage 
rings for high energy physics and for synchrotron radiation sources. 
We will discuss basic vacuum design, how the mechanical design 
affects the machine performance as well as vacuum materials of 
construction, aluminum vs stainless steel and other materials, gas 
desorption, type of pumps commonly used, construction, condition- 
ing, and performance. Where possible, examples of existing 
machines and components will be used. 13 refs., 14 figs. 


14736 (IYaF—88-96) Project of the Sibir'-SM storage ring. 
Anashin, V.V. (and others); Arbuzov, V.S.; Blinov, G.A. AN SSSR, 
Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 33p. (In Russian). 
Order Number DE90616297. Available from NTIS (US Sales Only), 
PC AO3/MF A01 - OSTI; INIS. 

The project of electron storage ring Sibir’-Sm - a special-purpose 
synchrotron radiation source is described. The magnetic system of 
storage ring consists of 4 superperiods, every of which contains 2 
superconducting 45 deg bending magnets and 3 quadrupole 
lenses. At 600 MeV peak energy of the storage ring the magnetic 
field equals 60 kG. Synchrotron radiation output is performed out 
of seven bending magnets through beam holes. Characteristics of 
a beam and synchrotron radiation are presented. The cryogenic 
system, the high-frequency system and the storage control system 
are described. 5 refs.; 20 figs. 


14737 (IYaF—-88-124) Stability of compensated electron 
beam in electron beam cooling experiments. Burov, A.V. AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 49p. (In 
Russian). Order Number DE90616296. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

Stability of a compensated electron beam in electron cooling fa- 
cilities is investigated. The region of stability of the electron beam 
neutralized by residual gas ions is found. Properties of ion station- 
ary state of ions are discussed, transverse longitudinal oscillations 
and longitudinal transverse instability of the beam are investigated. 
Numerical! estimations are compared with the experimental results. 
28 rets.; 4 figs. 


14738 (lYaF-89-52) Physics and technology of superthin 
Interna! targets In storage rings. Popov, S.G. AN SSSR, Novosi- 
birsk (USSR). Inst. Yadernoj Fiziki. 1989. 15p. Order Number 
DE90616298. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The new generation of accelerators for coincidence electronu- 
clear investigations is discussed. The luminosity and beam 
parameters are calculated for an electron storage ring with an inter- 
nal target operating in the superthin regime. The advantages and 
disadvantages in comparison with conventional operation using an 
external beam and target are described. The intermediate results 
for 2 GeV electron scattering on polarized internal deuterium target 
are given (joint Novosibirsk-Argonne experiment). 32 refs.; 5 figs. 


14739 (LBL-25979) Fabrication and test of prototype ring 
magnets for the ALS [Advanced Light Source]. Tanabe, J.; 
Avery, R.; Caylor, R.; Green, M.I.; Hoyer, E.; Halbach, K.; Hernan- 
dez, S.; Humphries, D.; Kajiyama, Y.; Keller, R. Lawrence Berkeley 
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Lab., CA (USA). Mar 1989. 3p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00098. (CONF-890335—272: 
13. particle accelerator conference, Chicago, IL (USA), 20-23 Mar 
1989). Order Number DE90006114. Available from NTIS, PC 
A02/MF A01; OSTI; INIS. 

Prototype Models for the Advanced Light Source (ALS) Booster 
Dipole, Quadrupole and Sextupole and the Storage Ring Gradient 
Magnet, Quadrupole and Sextupole have been constructed. The 
Booster Magnet Prototypes have been tested. The Storage Ring 
Magnets are presently undergoing tests and magnetic measure- 
ments. This paper reviews the designs and parameters for these 
magnets, briefly describes features of the magnet designs which 
respond to the special constraints imposed by the requirements for 
both accelerator rings, and reviews some of the results of magnet 
measurements for the prototype. 13 refs., 7 figs., 1 tab. 


14740 Spin facilities in North America. Lowenstein, D.I. 
(Brookhaven National Laboratory, Upton, NY 11973 (US)). A/P 
Conference Proceedings (American Institute of Physics) (USA), 
187(2): 863-865 (5 May 1989). (CONF-880983—: 8. international 
symposium on high energy spin physics, Minneapolis, MN (USA), 
12-17 Sep 1988). 

A summary is given of the polarized beam/target facilities avail- 
able at TRIUMF, LANL, BNL, FNAL, SCC, Bates, CEBAF, and 
SLAC. (AIP) 


14741 Higher order spin resonances. Mane, S.R. (Fermilab, 
P.O. Box 500, Batavia, IL 60510 (US)). A/P Conference Proceed- 
ings (American institute of Physics) (USA), 187(2): 959-962 (5 
May 1989). (CONF-880983—: 8. international symposium on high 
energy spin physics, Minneapolis, MN (USA), 12-17 Sep 1988). 

A formalism for calculating higher order spin resonances was 
published by the author in 1987. Here the formalism is used to fit 
some experimental data taken at SPEAR. The formalism is aliso 
shown to be equivalent to a formalism published by Yokoya, for the 
special case of synchrotron sideband resonances. 


14742 Calculation of linear and nor-linear spin-orbit reso- 
nance effects In the radiative polarization of electrons in 
storage rings using QED techniques. Hand, L.N. (Deutsches 
Elektronen Synchrotron, DESY, Notkestrasse 85, 2000 Hamburg 
52, Federal Republic of Germany (Germany, F.R.)); Skuja, A. A/P 
Conference Proceedings (American Institute of Physics) (USA), 
187(2): 975-1003 (5 May 1989). (CONF-880983-: 8. international 
symposium on high energy spin physics, Minneapolis, MN (USA), 
12-17 Sep 1988). 

Our goal is the systematic calculation of the effect of synchrotron 
radiation emission on the trajectories of electrons and positrons as 
well as on the build up of polarization in electron storage rings us- 
ing QED techniques. The emission of synchrotron radiation in 
electron storage rings leads to finite beam size, the damping of be- 
tatron motion (in the presence of rf. cavities) as well as to the 
radiative polarization of electrons and positrons under ideal condi- 
tions. Sokolov and Ternov demonstrated that positron polarization 
in storage rings is non-zero because the spin-flip transition rate 
from anti-parallel to parallel along the magnetic field direction is 
greater than the corresponding parallel to antiparallel rate. 
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Refer also to citation(s) 12636, 12654, 14570, 15310, 15311, 
15312, 15313, 15314, 15320, 15401, 15408, 15511, 15744 


14743 (AWE-O-4/89) Calibration and use of the FNDD1 
neutron dosimeter diode up to 3 x 10° n/mm?. Burt, M.C. 
Ministry of Defense, Aldermaston (UK). Atomic Weapons Establish- 
ment. Aug 1989. 20p. Available from H.M. Stationery Office, 
London, price Pound 4.00. Available from H.M. Stationery Office, 
London, price Pound 4.00. 

Calibration of the FNDDI neutron dosimeter diode up to 3E10 rv 
mm? is described. Temperature dependence data has been 
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extended to this higher fluence use and annealing corrections con- 
sidered. The discussion includes consideration of the BS 900X 
requirement for commercial radiation qualification of components. 
The merits of technology-related dosimeters are considered. This 
work provides experimental data for the neutron damage cross- 
section for silicon, particularly in the 3 to 6 MeV region. (author). 


14744 (BNL-43405) A study of wire chambers with highly 
segmented cathode pad readout tor high multiplicity, charged 
particle detection. Debbe, R.; Fischer, J.; Lissauer, D.; Ludiam, 
T.; Makowiecki, D.; O’Brien, E.; Radeka, V.; Rescia, S.; Rogers, L.; 
Smith, G.C. Brookhaven National Lab., Upton, NY (USA). Nov 
1989. 8p. Sponsored by U.S. DOE Energy Research; Yale Univer- 
sity. DOE Contract AC02-76CH00016. (CONF-900143-—13: institute 
tor Electronic and Electrical Engineers (IEEE) nuclear science sym- 
posium, San Francisco, CA (USA), 22-26 Jan 1990). Order 
Number DE90005236. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

Investigations for interpolating cathode “pad” readout have been 
carried out for high multiplicity, two dimensional position sensitive 
detection of minimum ionizing particles and heavy ions. A detector 
configuration representing only 0.6% of a radiation length and 
covering an area of 26 cm by 16 cm, with over 1000 readout chan- 
nels, has been developed. In a prototype chamber using this 
technique, a resolution of less than 100 yum rms, for 5.4 keV x-ray, 
and differential nonlinearity of +6% have been achieved. The tech- 
nique has also been demonstrated for detectors of much larger 
area. 12 refs., 11 figs. 


14745 (BNL-43669) The GALLEX Project. Kirsten, T. (Max- 
Planck-institut fuer Kernphysik, Heidelberg (Germany, F.R.)). 
GALLEX Collaboration. Brookhaven National Lab., Upton, NY 
(USA). [1989]. 13p. Sponsored by Commissariat a l'Energie Atom- 
ique; U.S. DOE Energy Research; National Institute for Nuclear 
Physics, Italy (Istituto Nazionale di Fisica Nucleare - INFN); Kern- 
forschungszentrum Karlsruhe. DOE Contract AC02-76CH00016. 
(CONF-890520-5: International conference: inside the sun, Ver- 
sailles (France), 22-26 May 1989). Order Number DE90005573. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The GALLEX collaboration aims at the detection of solar neutri- 
nos in a radiochemical experiment employing 30 tons of Gallium in 
form of concentrated aqueous Gallium-chloride solution. The detec- 
tor is primarily sensitive to the otherwise inaccessible pp-neutrinos. 
Details of the experiment have been repeatedly described before. 
Here we report the present status of implementation in the Labora- 
tori Nazionali del Gran Sasso (Italy). So far, 12.2 tons of Gallium 
are at hand. The present status of development allows to start the 
first full scale run at the time when 30 tons of Gallium become avail- 
able. This date is expected to be January, 1990. 17 refs., 16 figs. 


14746 (BNL-43698) A many perticle-tracking detector with 
dritt planes and segmented cathode readout. Fischer, J.; Lis- 
sauer, D.; Ludiam, T.; Makowiecki, D.; O’Brien, E.; Radeka, V.; 
Rescia, S.; Rogers, L.; Smith, G.C.; Stephani, D. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1990]. 6p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
900143-—9: Institute for Electronic and Electrical Engineers (IEEE) 
nuclear science symposium, San Francisco, CA (USA), 22-26 Jan 
1990; OG-2001). Order Number DE90005574. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

We describe the design and performance of a detector system 
for tracking charged particles in an environment of high track den- 
sity and rates up to 1 MHz. The system operates in the forward 
spectrometer of the BNL Heavy lon experiment E814 and uses 
principles of general interest in high rate, high multiplicity applica- 
tions such as at RHIC or SSC. We require our system to perform 
over a large dynamic range, detecting singly charged particles as 
well as fully ionized relativistic 2°Si. Results on gas gain saturation, 
6-ray suppression, and overall detector performance in the pres- 
ence of a 14.6 GeV/nucleon 2°Si beam and a 14 GeV proton beam 
are presented. 6 refs., 9 figs. 


14747 (BONN-IR-89-31) TOPAS 1 - construction and test 
of a scintillation counter hodoscope for the tagging of 
bremsstrahlung photons for the SAPHIR detector. Merkel, R. 
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Bonn Univ. (Germany, F.R.). Physikalisches Inst.; Bonn Univ. (Ger- 
many, F.R.). Mathematisch-Naturwissenschaftliche Fakultaet. Sep 
1989. 56p. (in German). Order Number DE90744613. Available 
from NTIS (US Sales Only), PC AO4/MF A01. 

The development of a tagging-hodoscope for the SAPHIR- 
detector at the stretcher ring ELSA in Bonn is described. The 
hodoscope covers the energy range 2.175 GeV <Egamma<3.300 
GeV, with the initial electron energy of Eo=3.500 GeV. 24 scintilla- 
tion counters are used for the determination of the photon energy, 
giving a resolution of DeltaEgamma=25 MeV. The tagging method 
requires a good coincidence timing resoluting tau between the tag- 
ging hodoscope and the detector for the photon-induced reactions 
in order to keep the accidental coincidences low. The timing infor- 
mation is given by 8 fast timing counters (40 mm thick), covering 5 
up to 7 energy channels each. Fluctuations of the timing signal 
which result from different impact-locations on the timing counter, 
due to different light travelling distances, are corrected by the en- 
ergy defining counters. The timing-component (8 timing counters) 
is commpleted and tested. The results of first mesurements show 
an upper limit of sigma=250 psec for the resolution of 7 coinci- 
dences out of 45 possible channels in the tagging hodscope. 
These results are obtained with a preliminary adjustment of the 
SAPHIR beam-line and with a not yet optimized signal to noize ra- 
tio in the extracted beam. We hope to obtain a sigma<200 psec 
under optimized conditions. (orig.). 


14748 (BONN-IR-89-33) Studies on the gas analysis sys- 
tem of the ZEUS transition radiation detector. Albus, F. Bonn 
Univ. (Germany, F.R.). Physikalisches Inst.; Bonn Univ. (Germany, 
F.R.). Mathematisch-Naturwissenschaftliche Fakultaet. Sep 1989. 
59p. (In German). Order Number DE90744617. Available from 
NTIS (US Sales Only), PC A04/MF A01. 

In order to identify electrons in hadronic jets a transition radiation 
detector (TRD) is being developed at the University of Bonn. It is 
one part of the ZEUS detector which is currently under construc- 
tion to study deep inelastic quark-lepton interactions at HERA. We 
use xenon (90%) as dominant chambergas with small admixtures 
of carbon dioxide (8%) and isobutane (2%). We recirculate the gas 
after cleaning by molsieves and monitor the gas quality continu- 
ously. That is done by a quadrupole mass-spectrometer (to control 
gas mixture and oxygen pollution) and two trace analyzers (to con- 
trol water and oxygen content). The mass-spectrometer pumping 
system guarantees safety, that means trouble is recognized in time 
and the system is turned off without occurrence of further damage. 
Signals generated by a Fe-55 source mounted on a test chamber 
are used to monitor the gas amplification. The gain strongly de- 
pends on the gas quality. Measurements were carried out to study 
gain and relative energy resolution as a function of oxygen pollu- 
tion. All monitoring is done via VMEbus. Processing of data is 
performed by a 68k CPU under OSS. (orig.). 


14749 (BONN-IR-89-35) Simulation calculations for the 
proton and neutron detection at the ELAN experiment. Fromm- 
berger, F. Bonn Univ. (Germany, F.R.). Physikalisches Inst.; Bonn 
Univ. (Germany, F.R.). Mathematisch-Naturwissenschafttliche Fakul- 
taet. Oct 1989. 64p. (In German). Order Number DE90744612. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

The experiment ELAN at the electron stretcher accelerator ELSA 
investigates electron scattering at light nuclei. To get absolute 
cross sections from the experimental data, it is necessary to take 
account of the acceptance of the spectrometer. To this purpose 
simulation programs using the Monte-Carlo method are needed. A 
new backtracking method and a new Monte-Carlo program simulat- 
ing the hadron spectrometer have been developed. (orig.). 


14750 (BONN-IR-89-36) Construction of an apparatus tor 
the laser calibration of the ZEUS drift chambers - studies with- 
out magnetic field. Kramarczyk, S. Bonn Univ. (Germany, F.R.). 
Physikalisches Inst.; Bonn Univ. (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet. Oct 1989. 54p. (in German). 
Order Number DE90744614. Available from NTIS (US Sales Only), 
PC AO4/MF A01. 

The planar ZEUS drift chambers will be operated in an inhomo- 
geneous magnetic field. Therefore a test cell was built to measure 
the influence of the B vector-field on the space-drifttime-relation. 
The cell can be rotated in the gap of a dipolmagnet by computer 





controlled stepping motors. An UV laser beam was directed into 
the test cell by a system of 3 mirrors also computer controlled. We 
measured in Ar/CoH,(50/50) (1013 mbar) a drift velocity of 
(51.24+0.38)munvns at B vector=0 T. The laser induced ionisation 
shows a much higher spatial resolution than particle induced ioni- 
sation. The spatial resolution of the cell is almost independent of 
the drift distance. The staggered sense wires cause a deformation 
of the drift trajectories, so the two branches of a space-drifttime- 
relation are shifted against another by up to 2 ns. (orig.). 


14751 (CMU-HEP-89-11) Neutron energy deposition mech- 
anisms in silicon calorimetry. Russ, J.S. Carnegie-Mellion Univ., 
Pittsburgh, PA (USA). 1989. 7p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76ER03066. (CONF-890379-18: 
Workshop on calorimetry for the SSC, Tuscaloosa, AL (USA), 13- 
17 Mar 1989). Order Number DE90006131. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

The a deposition in a 300 um silicon detector by neutrons 
from an 41_Be source is studied for a variety of materials sur- 
rounding the detector. Using a hydrogen-rich coating CH2 in thin 
layers (1 mm) increases the mean energy deposit in the silicon by 
a factor of 3 compared to the bare detector. This enhances the 
possible response of a silicon sampling calorimeter to hadronic en- 
ergy and makes possible the compensation of a silicon sampling 
structure. G-10 layers give a much smaller enhancement. 


14752 (CONF-900143-7) Advantages of a modular design 
approach for radiological instrumentation. Bryan, W.L.; Mad- 
dox, S.R.; Ericson, M.N.; Britton, C.L.; Emery, M.S.; Alley, G.T. 
Oak Ridge National Lab., TN (USA). 1990. 5p. Sponsored by U.S. 
Department of Defense. DOE Contract AC05-840R21400. From 
Institute for Electronic and Electrical Engineers (IEEE) nuciear sci- 
ence sympesium; San Francisco, CA (USA); 22-26 Jan 1990. 
Order Number DE90005279. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

The application of a modular design approach to the develop- 
ment and implementation of radiological instrumentation provides 
significant improvements over conventional instrument design in 
terms of capability, maintainability, and overall system cost. By de- 
signing modular, functionally partitioned hardware and software 
subsystems incorporating standard interfaces, it is possible to gen- 
erate whoie families of instrumentation systems in a building block 
fashion. Two implementation utilizing this approach are discussed: 
a multi-function survey meter system developed for the US Navy 
RADIAC program, and a stationary workplace monitoring system 
under development for use at Oak Ridge National Laboratory 
(ORNL). 12 figs. 


14753 (CONF-900143-10) L x-ray spectromeizy in vivo with 
a Si(LI)-Nal(Tl) detector. Strauss, M.G. (Argonne National Lab., IL 
(USA)); Keane, A.T.; Reinke, S.A.; Pehl, R.H. Argonne National 
Lab., IL (USA). [1990]. 8p. Sponsored by U.S. DOE Management 
& Administration. DOE Contract W-31109-ENG-38. From Institute 
for Electronic and Electrical Engineers (IEEE) nuclear science sym- 
posium; San Francisco, CA (USA); 22-26 Jan 1990. Order Number 
DE90005649. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

A new Si(Li)-Nal(Tl) spectrometer was developed for measure- 
ments of UL x rays from 25°Pu in lungs of exposed persons. The 
spectrometer consists of six large, cooled Si(Li) detectors mounted 
on edge to provide two windows, one facing the lungs and the 
other a Nal(TI) scintillator for anticoincidence background suppres- 
sion. The sensitive area of the array is 54.5 cm? and the FWHM 
resolution at 17 keV is 390 eV. The ambient background count rate 
per minute in the energy band of interest of the Si(Li)-Nal(Tl) de- 
tector is 0.13. This is <1/4 of that of an equal-area HPGe detector 
and 1/15 of an equal-area phoswich. The sensitivity of this detector 
for 23°Py approaches the maximum achievable, where the mini- 
mum detectable level is fundamentally limited by the lung geometry 
(signal) and the natural radioactivity in the human body (back- 
ground). With this detector one can measure for the first time Pu in 
human lungs directly even in the presence of 247 Am. A spectrum of 
ZrK x rays from °2™Nb (simulating Pu), obtained from lungs of a 
human subject in vivo, demonstrate the detector performance. 
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14754 (CRIE-T—87109) Measurement of spectral emissivity 
by Fourier transform infrared spectrometer. Nakano, Yukio; 
Miyakawa, Minoru. Central Research Inst. of Electric Power Indus- 
try, Komae, Tokyo (Japan). Energy and Environment Lab. Sep 
1988. 25p. (in Japanese). Order Number DE89782319. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

An experimental model of a spectral emissivity measurement 
apparatus was made using FT-IR (Fourier transform infrared spec- 
trometer) and a blackbody radiator to measure the power radiated 
from infrared radiators. FT-IR is a kind of an interference type 
spectrometer. By guiding the light to be measured to the interfer- 
ometer, the spectrum is obtained from interference fringes by 
Fourier transform. The blackbody radiator is a sham apparatus of 
an imaginary closed space (blackbody) in thermal equilibrium state. 
The object of the apparatus is infrared radiators of more than 
about 40°C, so the infrared rays radiated from the radiators of 
comparatively low temperature such as heaters may be applied 
and it is made to measure the spectral emissivity collectively in the 
range of more than about 2 m wavelength. Applying this appara- 
tus, 70-90% of the whole power radiated from the sample was 
measured. The apparatus makes it possible to calculate correct 
spectral emissivity by confirming the linearity of the apparatus re- 
sponse to the incident power and at the same time measuring at 
two different temperatures. 5 refs., 9 figs., 1 tab. 


14755 (CRIE-W—87046) Development of the blackbody 
probe type pyrometer (Part 1). Experimental study on the fun- 
damental characteristics. Hisamatsu, Toru; Mori, Noriyuki; 
Hamamatsu, Teruhide; Abe, Toshio. Central Research Inst. of Elec- 
tric Power Industry, Tokyo (Japan). Jun 1988. 19p. (in Japanese). 
Order Number DE89782288. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

For the benefit of the monitoring and controlling high temperature 
equipment, such as a coal gasification furnace and a gas turbine, 
measuring an inside temperature of equipment is very important. In 
the present study, the black body probe type pyrometer using cav- 
ity radiation was designed and studied its basic characteristics to 
develop the pyrometer with high accuracy of measurement in very 
high temperature of nearly 2000 °C or in the corrosive ambient at- 
mosphere. This pyrometer has a small spherical cavity as a 
pseudo-blackbody at the tip of its probe. Temperature measure- 
ment with this pyrometer is carried out through measuring infra-red 
radiation from the cavity. It was shown that the ceramic probe with 
micro-cavity can be manufactured by sintering an assembly of 
powder mouldings to one-body. As a calibretion result of this py- 
rometer using an electric furnace, the infrared radiation output of 
the probe conformed with one measured by a blackbody furnace 
for calibration with an error of plus minus 1 % or less. The accu- 
racy of temperature measurement was as high as that of the 
thermocouple. 8 figs., 1 tab. 


14756 (FNAL/C—89/230) Initial operation and current status 
of the Fermilab DZero VMEbus-based hardware control and 
monitor system. Goodwin, R.; Florian, R.; Johnson, M.; Jones, A.; 
Shea, M. Fermi National Accelerator Lab., Batavia, IL (USA). Nov 
1989. 7p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. (CONF-891094—12: international con- 
ference on accelerator and large experimental physics control 
systems, Vancouver (Canada), 30 Oct - 3 nov 1989). Order Num- 
ber DE90005241. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

DZero is a large colliding beams detector at Fermilab. The con- 
trol system for this detector includes twenty-five VMEbus-based 
68020 computers interconnected using the IEEE-802.5 Token Ring 
local area network. In operation, the system will monitor about fif- 
teen thousand analog channels and several thousand digital status 
bits, interfaced to the 68020 computers by the MIL-1553 multi- 
plexed data bus. In addition, the VMEbus control system uses a 
memory-mapped multi-VMEbus interconnect to download parame- 
ters to more than one hundred VMEbus data crates in the 
experiment. Remote host computers can then read and set mem- 
ory in the detector crates over the network by accessing memory 
in the control crates. This is an extremely useful feature during the 
construction phase, because low level diagnostics and testing of all 
the detector electronics can be done over the Token Ring network 
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using either IBM-PC compatible computers or the laboratory-wide 
VAX system. The VMEbus control system hardware is now being 
installed in the DZero movable counting house. Installation is ex- 


pected to be complete later this year. 4 refs., 2 figs. 


14757 (IPJ-2028/P-3/E/B) Dual charge-to-digital converter 
type CAMAC 715. Kreciejewski, M.; Kulka, Z. Institute for Nuclear 
Studies, Otwock-Swierk (Poland). May 1986. 18p. (In Polish). Or- 
der Number DE90616421. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 

Received in 1988. 

A dual two input 10 bit resolution charge-to-digital converter type 
715 is described. It enables digital measurement of charges carried 
by nanosecond current pulses from two ionizing radiation detec- 
tors. Input current pulses are first gated by high-speed linear gates 
and then are integrated. Resulting amplitudes of voltage pulses are 
converted with use of Wilkinson rundown technique. A principle of 
operation as well as a design and performance of charge digitizer 
are described. The 715 converter is intended mainly for digital n- 
gamma pulse shape discrimination. 8 refs., 4 figs. (author). 


14758  (iPJ-2035/P-3/E/B) Fast gated stretcher. Kreciejewski, 
M.; Kulka, Z. Institute for Nuclear Studies, Otwock-Swierk (Poland). 
Dec 1986. 14p. (in Polish). Order Number DE90616400. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Received in 1988. 

A fast gated integrating stretcher for conversion of nanosecond 
current pulses to microsecond voltage pulses is described. It can 
be used in measurement systems for pulse amplitude analysis or 
for pulse shape analysis. The stretcher is housed in a double width 
CAMAC module. 18 refs., 4 figs. (author). 


14759 (lYaF-88-120) Detection system for study on the 
(e,e’d) reaction. Vojtsekhovskij, B.B. (and others); Isaeva, L.G.; 
Lazarenko, B.A. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj 
Fiziki. 1988. 20p. (In Russian). Order Number DE90616422. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Expriments in measuring quadrupole deuteron form-factor carried 
out at EhPP-3 storage ring by the method of superfine inner target 
are described. An electron beam crosses a thin (approx10"' at/ 
cm®) jet target consisting of tensor-polarized atoms of deuterium. 
The Compton scattered electrons and deuterons are detected. The 
initial electron energy is 2 GeV. Four identical systems for detec- 
tion arranged at a polar angle with 90 deg step are used. Design 
and operation of electron detection units consisting of six drift 
chambers and a scintillation counter are described. Experimental 
results are presented. 7 refs.; 15 figs. 


14760 (IYaF-88-159) Threshold sensitivity of an X-ray im- 
age tube to 1 MeV bremsstrahlung. Vejs, M.Eh.; Knyazev, B.A.; 
Lebedev, S.V.; Simonov, V.P.; Fel’dman, G.G. AN SSSR, Novosi- 
birsk (USSR). Inst. Yadernoj Fiziki. 1988. 7p. (In Russian). Order 
Number DE90616433. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

Sensitivity threshold of an X-ray image converter tube with a mi- 
crochannel plate as a converting and amplifying element when 
taking images on a photographic film is investigated. 1 MeV 
bremsstrahlung radiation formed in absorption of a relativistic 
electron beam at a target served as a source of X radiation. Exper- 
iments were carried out with both a 1 mA continuous beam 
(EhLV-4 accelerator). In the first case the threshold sensitivity 
equalled a few tens of muJ/cm* and -about imuJ/cm? in the sec- 
ond one. 9 refs.; 1 fig. 


14761 (JINR-13-88-779) Characteristics of strips prepared 
from polystyrene scintillator manufactured in the JINR Labora- 
tory of High Energies. Ammosov, V.V. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). 
Inst. Fiziki Vysokikh Ehnergij); Gapienko, V.A.; Golutvina, |.G. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High Energy. 
1988. 7p. (In Russian). Order Number DE90616426. Available from 
NTIS (US Sales Only), PC AO2/MF A01 - OSTI; INIS. 

The characteristics of 200x10 mm and 40x5 mm 2-meter long 
scintillation strips extruded from polysterene scintillator refined and 
polymerized in the JINR are described. The attenuation length of 
about 180-190 cm for strips from polysterene with 1.5% PPO (or 
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1.5% P-terphenyl) and 0.01% POPOP scintillation additions is ob- 
tained. The attenuation length of about 270 cm is achieved by 
substitution of the secondary scintillation fraction POPOP (lambda 
approx 420 mm) for DBp (lambda approx 519 mm.) The extruded 
strips and strips manufactured by cuting and pilishing are com- 
pared. 5 refs.; 4 figs.; 1 tab. 


14762 (JINR-13-88-817) Trigger for a streamer chamber 
with controlled heat centres. Sodnomyn, Eh.; Konstantinov, K.R.; 
Lyashenko, V.I.; Ivanovskij, S.A.; Travkin, V.I.; Falomkin, I.V.; 
Shcherbakov, Yu.A. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions. 1988. 8p. (in Russian). Order 
Number DE90616435. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

A trigger with scintillation counters placed in an external volume 
of the new track detector based on a streamer chamber with con- 
trolled heat centres operating under pressure in the magnetic field 
is described. The design and position of the counters for detection 
of interactions between pions and D2, He®, He* nuclei are de- 
scribed. A possibility of using proportional chambers as a charge 
trigger is discussed. The electronic control circuit is described and 
some data on performance of the control system counters are 
given. 3 refs.; 5 figs. 


14763 (JINR-13-88-818) Gas supply for the DETECTOR fe- 
cllity. Sodnomyn, Eh.; Konstantinov, K.R.; Lyashenko, V.I.; 
Falomkin, |.V.; Tran Anh Vhu; Shcherbakov, Yu.A. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1988. 6p. (In Russian). Order Number DE90616427. Available from 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

A gas supply system for the streamer chamber operating in a de- 
tector facility of a new type (a target chamber with controlled heat 
centres) is described. The facility is designed for evacuation and 
filling of the chamber, the working gases being H2, D2, He®, He* 
and helium-methane mixtures at pressures up to 5 atm. The facility 
can also be employed with the insulator gas SF, and with nitrogen 
used in the laser that is a part of the facility. Some characteristics 
of the facility are given. Some characteristics of the chamber oper- 
ating with different mixtures are discussed. 5 refs.; 4 figs. 


14764 (JINR—13-88-819) Conversed compact magnet for 
the streamer chamber. Sodnomyn, Eh.; Lyashenko, Vz.1I.; 
Nikanorov, V.I.; Falomkin, |.V.; Shcherbakov, Yu.A.; Vasilenko, 
A.T.; Korneev, V.E.; Obukhov, Yu.L. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems. 1988. 7p. (in 
Russian). Order Number DE90616428. Available from NTIS (US 
Sales Only), PC A02/MF A01 - OSTI; INIS. 

A method for conversion of the MS-4A magnet aimed at exten- 
sion of the magnetic field in the region of the streamer chamber 
with somewhat forced mode of the magnet operation is described. 
The measurement results are compared with the calculated param- 
eters of the magnetic field after conversion. Data on injection of 
meson in the streamer chamber placed inside the magnet are 
given. 3 refs.; 6 figs. 


14765 (JINR—13-88-855) Microchannel photomultipliers in 
time spectrometer. Wawryszczuk, J. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems); Kachalkin, 
A.K.; Lewandovski, M.; Yutlandov, 1.A.; Ivanov, A.l.; Isaak’yan, 
G.A.; Uchevatkin, |.F. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems. 1988. 5p. (in Russian). Order 
Number DE90616417. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

Performance of the time spectrometer of gamma-gamma coinci- 
dences is described. The spectrometer is developed on the basis 
of the standard POLON and ORTEG blocks with new microchannel 
photomultipliers FEhU 165. The time resolution of 152 ps was 
obtained in detection of gamma-quanta of ®°Co and 235 ps in de- 
tection of annihilation gamma-quanta of **Na. The FEhU 165 
photomultiplier is shown to be useful for investigation of time pro- 
cesses in the subnanosecond range. 7 refs.; 6 figs. 


14766 (JINR-E-13-88-892) Mesooptical Fourier transform 
microscope - a new device for high energy physics. Astakhov, 
A.Ya.; Batusov, Yu.A.; Bencze, Gy.L.; Farago, |.; Kisvaradi, A.; 
Molnar, L.; Soroko, L.M.; Vegh, J. Joint Inst. for Nuclear Research, 





Dubna (USSR). Lab. of Nuclear Problems. 1988. 22p. Order Num- 
ber DE90616423. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

A new device for high energy physics, Mesooptical Fourier 
Transform Microscope (MFTM), designed for observation of 
straight-line particle tracks in nuclear emulsion is described. The 
MFTM works without any mechanical or electronical depth scan- 
ning and can be considered as a selectively viewing eye. The 
computer controlled system containing MFTM as the main unit is 
given. This system can be used for fast search particle tracks and 
events produced by high energy neutrinos from accelerators. The 
results of the first experimental test of the computer controlled 
MFTM are presented. The performances of this system are de- 
scribed and discussed. It is shown that the angular resolution of the 
MFTM is 1 angular minute and the measurement time is equal to 
30 ms. As all operations in the MFTM go without any depth scan- 
ning this new system works at least two orders of magnitude faster 
than any known system with a traditional optical microscope. 


14767 (JINR-R-7-88-711) Use of dielectric detectors to 
record rare spontaneous fission events of transfermium ele- 
ments. Tret'yakov, S.P. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions. 1988. 13p. (in Russian). Order 
Number DE90616434. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The present paper gives a brief analysis of the main results of 
using dielectric detectors to record-rare spontaneous-fission events 
due to transfermium elements. In different experiments carried out 
at JINR during the last 25 years and aimed at synthesizing new el- 
ements the possible use of dielectric charged-particle detectors, 
their principal and discrimination properties and the limiting 
sensitivity under the conditions of strong radiation effects were con- 
sidered. It is demonstrated that the chosen detectors (mica, 
phosphate glass, polyethyleneterephtalate and Bolycarbonete) al- 
low one to achieve a limiting sensitivity of 10—-“° g/g in detecting 
the formation of new nuclei. The work has been carried out at the 
Laboratory of Nuclear Reactions in the framework of the research 
program on the synthesis and study of the properties of new ele- 
ments. 19 refs.; 11 figs.; 1 tab. 


14768 (JINR-R—10-88-853) Fast algorithms for coordinate 
processors in Galois field GF(2™) at 1 le t le 3. Nikityuk, N.M. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of High En- 
ergy. 1988. 15p. (in Russian). Order Number DE90616415. 
Available from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS. 

Economical and fast methods for solving determinants and equa- 
tions of the second and third degrees in Gaois field GF(2™) are 
described. They are used for construction of majority coincidence 
circuits and coordinate processors for high energy physics spec- 
trometers. The corresponding algebraic expressions are composed 
so that a series of logical circuits used for calculating the determi- 
nants could be used for solving the coordinate equations by means 
of PROM having 2m entrance for variables. A series of concrete ex- 
amples is considered. Block diagrams of solutions of the equations 
of second and third orders are presented. 23 refs.; 3 figs.; 1 tab. 


14769 (JINR-R-10-88-854) Theoretical foundations of cre- 
ation of special purpose processes for processing events with 
clusters. Nikityuk, N.M. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy. 1988. 8p. (in Russian). Order Num- 
ber DE90616416. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

Theoretical foundations of creating the special purpose proces- 
sors for fast registration and processing of cluster events are 
considered. Processor opeartion is based on well developed meth- 
ods for coding and decoding the so-called Reed-Solomon codes 
widely used in cosmic digital communication and in memeory ma- 
trix with byte structure for mistake correction. Calculations needed 
for constructing the devices both for determining the quantity of 
registered clusters and for deriving the data on coordinates and im- 
ages (values) of cluster events are presented. 


14770 (JINR-R-13-88-882) Method for investigation of the 
chamber with slow drift operating in the particle identification 
mode. Kruglov, V.V.; Nikitin, M.V. Joint Inst. for Nuclear Research, 
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Dubna (USSR). Lab. of Nuclear Problems. 1988. 10p. (in Russian). 
Order Number DE90616424. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI; INIS. 

A simple method for investigation of the chamber with slow lon- 
gitudinal drift of electrons intended for measurement of primary 
ionization is proposed. Substantiation of the method and illustration 
of its practical application are given. 13 refs.; 4 figs. 


14771 (JINR-R-13-88-883) On measurement of the primary 
lonization by cluster counting method in chambers with slow 
drift. Kruglov, V.V.; Nikitin, M.V. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1988. 12p. (in Russian). 
Order Number DE90616425. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The works are analysed in which Time Expansion Chambers are 
nvestigated in order to make particle identificator in the region of 
relativistic rise of primary ionization. These devices are found to be 
low-sensitive to variation of the ionizing power of particles if a 
usual proportional chamber is used as a detecting element. The re- 
sults of the experimental invesigations are given. 12 refs.; 10 figs. 


14772 (Jue+-2171) The development of an integrated, 
spatially resolving X-ray detector. Hoheisel, W. Kern- 
forschungsaniage Juelich GmbH (Germany, F.R.). Inst. fuer 
Festkoerperforschung; Technische Hochschule Aachen (Germany, 
F.R.). Dec 1987. 72p. (In German). Order Number DE90744508. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

The X-ray detector was built with a commercially manufactured 
SEC vidicon. The output window of the vidicon was coupled via 
demagnifying fiber optic cone to the output window of a commer- 
cially manufactured Varain image intensifier tube. This was then 
coupled to a Gd2O2S fluorescence screen. To show the function of 
the integrating X-ray detector typical small angle scattering experi- 
ments was made. Also a new readout technique for measurements 
of high-contrast, high-flux X-ray patters has been developed and 
was used in measurements with a silica aerogel. (orig/BHO). 


14773 (Juel-Spez-510) Study of a scintillation detector of 
special shape. Empi, A. Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Kernphysik. Jul 1989. 135p. (in Ger- 
man). Order Number DE90744622. Available from NTIS (US Sales 
Only), PC AO7/MF A01. 

Object of this thesis is the study of a rotated scintillator segment 
especially regarding its light yield. For this both an experiment with 
the prototype of a segment was performed and also software was 
produced which simulates the photon transport through light guides 
and scintillators. The latter allows to obtain without experiment first 
estimations of the optical properties for variations of the ‘verticil’ 
segment. In the central chapter 3 the experimental arrangement 
and the performance of the experiment are described. Subse- 
quently the measurement results are presented. Previously 
however chapter 2 is dedicated to the simulation of the photon 
transport (program structure, simulation results) and the special ge- 
ometry of the ‘verticil’. (orig./HSI). 


14774  (Juel-Spez-511) Monte Carlo simulation of a pi° de- 
tector. Wasserziehr, A. Kernforschungsaniage Juelich G.m.b.. 
(Germany, F.R.). Inst. fuer Kernphysik. Jul 1989. 121p. (in Ger- 
man). Order Number DE90744619. Available from NTIS (US Sales 
Only), PC AO6/MF A01. 

The present thesis contains a comprehensive presentation of 
some experiment-preparing activities which were performed due to 
a scattering experiment planned at the Juelich Cyclotron for the 
detection of neutra: pions. As pion detector the lead-glass ho- 
doscope originating from the University of Louvain-la-Neuve was 
used and further developed in the GSI. The determination of the 
detector efficiency was performed by a computer simulation calcu- 
lation on an IBM-3090/200E. Slight modifications in the coating of 
the SF5 modules have been tested. Furthermore an energy cali- 
bration was performed with mu mesons of the cosmic radiation. 
The possibility to apply a high-frequency light pulser as monitor for 
the photomultiplier gain was tested. (orig/HSI). 


14775 (KEK-89-5) Radiation detectors and their uses. 
Miyajima, M.; Sasaki, S.; Doke, T. (eds.). National Lab. for High 
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Energy Physics, Tsukuba, Ibaraki (Japan). Jul 1989. 151p. (CONF- 
8901178-: 4. workshop on radiation detectors and their uses, 
Tsukuba (Japan), 24-25 Jan 1989). Order Number DE90741444. 
Available from NTIS (US Sales Only), PC A08/MF A01. 

This issue is the collection of the papers presented at the title 
workshop. The 19 of the presented papers are indexed individually. 
(JPN). 


14776 (MPI-PAE/Exp.El—202) Parametrization of hadronic 
showers for the fast calorimeter simulation in the H1-detector. 
Peters, S. Max-Planck-institut fuer Physik und Astrophysik, 
Muenchen (Germany, F.R.). Werner-Heisenberg-inst. fuer Physik; 
Hamburg Univ. (Germany, F.R.). Fachbereich Physik. 19 Jun 1989. 
104p. (in German). Order Number DE90744618. Available from 
NTIS (US Sales Only), PC AO6/MF A01. 

On the basis of known approaches to the parametrized shower 
simulation an algorithm for the H1-calorimeter of the HERA storage 
ring was developed the parameters of which were obtained by 
means of detailed simulations. This algorithm is fitted to experi- 
mental data obtained at CERN with a test calorimeter the structure 
of which corresponds in the main parts to the final design of the 
liquid-argon calorimeter in the H1-detector. (HSI). 


14777 (MPI-PAE/Exp.El—210) Model analysis and experi- 
mental characterization of a microstrip vertex detector for a 
e*e- collider. Walter, C.P. Max-Planck-institut fuer Physik und 
Astrophysik, Muenchen (Germany, F.R.). Werner-Heisenberg-inst. 
fuer Physik; Milan Univ. (italy). Sep 1989. 96p. Order Number 
DE90744626. Available from NTIS (US Sales Only), PC A05/MF 
A01. 

This thesis is constituted by several topics, apparently weakly 
correlated, but that are all addressed to improve the performances 
of the ALEPH microvertex detector both in the present version and 
in the upgraded one with JFET-CMOS electronics. A wide program 
of computer simulations about the upgraded JFET-CMOS version 
of the read-out electronics have been carried out to test its working 
principle and radiation hardness measurements have been 
pertormed on the prototypes of the same electronics to test its ca- 
pability to stand the radiation environment foreseen in ALEPH. 
Extensive calculations of the capacitances in a microstrip detector 
are presented and their influence on the detector, both from the 
point of view of its noise performances and of the capacitive charge 
division method, has been analyzed theoretically, both through 
analytic calculations and numerical simulations; experimental mea- 
surements on the same relevant capacitances are discussed. 
Strictly connected to this point a computer code simulating the in- 
teraction of a minimum ionizing particle with the detector has been 
written and algorithms to determine the interaction point have been 
studied. This code has been later inserted in the Monte Carlo pro- 
gram of ALEPH. A point not strictly connected to ALEPH and still 
treated here is the analysis of the noise of two JFET devices, that 
is however interesting not as much for the results themselves, as 
for the analysis technique used that brought to identify noise 
sources that are usually difficult to detect and neglected. (orig.). 


14778 (NAC-86-06) NAC protocol for neutron beam calli- 
bration. Jones, D.T.L. National Accelerator Centre, Faure (South 
Africa). 1988. 23p. Available from the CSIR, National Accelerator 
Centre, P.O. Box 72, Faure, 7131, South Africa. Available from the 
CSIR, National Accelerator Centre, P.O. Box 72, Faure, 7131, 
South Africa. 

The instrumentation used for neutron beam calibration consists 
of several tissue equivalent ionization chambers fiushed with 
methane-based tissue equivalent gas (64.4% methane, 32.4% car- 
bon dioxide and 3.2% nitrogen) which are connected through a low 
noise cable to an electrometer. The identical instrumentation in- 
cluding interconnecting cable is used for calibrating the ionization 
chambers in a ®°Co beam. Exradin type T-2 0.5 cm® tissue equiva- 
lent ionization chambers are the primary standards although other 
types of chambers are available for special applications and for 
comparison purposes. The procedures used to calibrate the moni- 
tor ionization chambers in the neutron therapy beam in terms of 
absolute total dose (neutron plus gamma) are specified. The proce- 
dures basically involve calibration of the ionization chambers in air 
in a Co beam, calibration of the neutron beam monitor chambers 
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relative to the dose to tissue measured at a reference point in a 
water phantom and routine constancy checks. 8 refs. 


14779 (OUP-89-03) A two-channel wave analyser for 
sounding rockets and sateiities. Brondz, E. Oslo Univ. (Norway). 
Fysisk Inst. Apr 1989. 34p. Order Number DE90616436. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Studies of low frequency electromagnetic waves, produced origi- 
nally by lightning discharges penetrating the ionosphere, provide 
an important source of valuable information about the earth’s sur- 
rounding plasma. Use of rockets and satellites supported by 
ground-based observations implies, unique opportunity for measur- 
ing in situ a number of parameters simultaneously in order to 
correlate data from various measurements. However, every rocket 
experiment has to be designed bearing in mind telemetry limita- 
tions and/or short flight duration. Typical flight duration for 
Norwegian rockets launched from Andoeya Rocket Range is 500 to 
600 s. Therefore, the most desired way to use a rocket or satellite 
is to carry out data analyses on board in real time. Recent 
achievements in Digital Signal Processing (DSP) technology have 
made it possible to undertake very complex on board data manipu- 
lation. As a part of rocket instrumentation, a DSP based unit able 
to carry out on board analyses of low frequency electromagnetic 
waves in the ionosphere has been designed. The unit can be seen 
as a general purpose computer built on the basis of a fixed-point 
16 bit signal processor. The unit is supplied with a program code in 
order to perform wave analyses on two independent channels si- 
multaneously. The analyser is able to perform 256 point complex 
fast fourier transformations, and it produce a spectral power desity 
estimate on both channels every 85 ms. The design and construc- 
tion of the DSP based unit is described and results from the tests 
are presented. 


14780 (SLAC-PUB-5157) Tracking with wire chambers at 
high luminosities. Hanson, G.G. (indiana Univ., Bloomington, IN 
(USA)). Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Dec 1989. 17p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00515;AC02-84ER40125. (IUHEE-89- 
2;CONF-8909107-3: ECFA study week on_ instrumentation 
technology for high luminosity hadron colliders, Barcelona (Spain), 
14-21 Sep 1989). Order Number DE90005736. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Radiation damage and rate limitations impose severe constraints 
on wire chambers at the SSC. Possible conceptual designs for 
wire chamber tracking systems that satisfy these constraints are 
discussed. Computer simulation studies of tracking in such sys- 
tems are presented. Simulations of events from interesting physics 
at the SSC, including hits from minimum bias background events, 
are examined. Results of some preliminary pattern recognition 
studies are given. 11 refs., 10 figs. 


14781 (UCID-21776) Portable fast-neutron spectrometer 
project: Progress in fiscal year 1989. Thorngate, J.H. Lawrence 
Livermore National Lab., CA (USA). Dec 1989. 15p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE90005750. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The Special Projects Division of the Hazards Control Department 
of Lawrence Livermore National Laboratory has a continuing 
project to develop neutron spectrometers for radiation-protection 
measurements. For the last three years we have received limited 
support from the DOE Personnel Neutron Dosimeter Evaluation 
and Upgrade Program through Battelle Pacific Northwest Laborato- 
ries to build a portable fast-neutron spectrometer. This unit will 
cover the energy range from 0.5 to 16 MeV by using an organic 
liquid scintillator to detect the recoil proton produced by the 
neutrons. Our goal is to make the system compact, computer oper- 
ated, and battery powered. During the previous two years we 
developed a pulse-shape discriminator suitable for portable pow- 
ered. This year we designed a stable light pulser to control the 
gain of the system, a housing for the detector, and the circuit 
needed to bias the dynodes of the photomultiplier that detects the 
light produced by the scintillator. 14 refs., 4 figs. 


14782 Efficiency of x-ray reflection gratings. DenBoggende, 
A.J.F. (Lab. for Space Research Utrecht, Beneluxlaan 21, 3527 HS 





Utrecht (NL)); DeKorte, P.AJ.; Videler, P.H.; Brinkman, A.C.; 
Kahn, S.M.; Craig, W.W.; Hailey, C.J.; Neviere, M. pp. 424 of X- 
ray instrumentation in astronomy Il. Golub, L SPIE Society of 
Photo-Optical Instrumentation Engineers, Bellingham, WA (1988). 
(CONF-8808210—: X-ray instrumentation in astronomy Il, San 
Diego, CA (USA), 15-17 Aug 1988). 

A series of prototype blazed reflection gratings, designed for 
incorporation in a satellite-borne, high efficiency, moderate resolu- 
tion, astronomical x-ray spectrometer, have been tested for x-ray 
reflectivity in the relevant spectral orders. Both mechanically-ruled 
and ion-etched holographic master and replica gratings produced 
by various manufacturers, have been measured at 8.34 A, 13.34 
A, and 44.7. The authors find near theoretical performance from a 
particular ion-etched sample and from one of the mechanically 
ruled samples. The other mechanically ruled samples exhibit lower 
efficiency, which can in part be ascribed to imperfections in the 
groove profile. A comparison between scalar diffraction theory and 
the rigorous electromagnetic calculations of grating efficiency for 
these samples is presented. 


14783 A general purpose calibration facility for use in x-ray 
astronomy. Craig, W.W. (Lawrence Livermore National Lab., CA 
(USA)); Hailey, C.J.; Morales, R.I.; Kahn, S.M; Wargelin, B.J. pp. 
424 of X-ray instrumentation in astronomy Il. Golub, L SPIE Soci- 
ety of Photo-Optical Instrumentation Engineers, Bellingham, WA 
(1988). (CONF-8808210—: X-ray instrumentation in astronomy Il, 
San Diego, CA (USA), 15-17 Aug 1988). 

An x-ray calibration facility for use in the 0.2-25 keV region is de- 
scribed. The facility employs several types of specially modified 
sources and detectors to produce and detect both line and contin- 
uum radiation in this energy range. The authors describe an 
inexpensive commercial x-ray source which has been modified for 
efficient high intensity operation as well as production of x-rays up 
to 25 keV. They also describe a system that utilizes multilayer mir- 
rors alone or in a double Bragg geometry to select an energy 
bandpass. This system is controlled by a microcomputer which 
translates and rotates the multilayers to prove an easily selectable 
monochromatic beam with a good resolution over a broad energy 
range. A long focal length Kirkpatrick-Baez mirror pair has been 
coupled to a pivoting beam line in order to accurately characterize 
gratings for use in soft x-ray astronomy. The beam line is scanned 
through the various grating orders. All aspects of the facility incor- 
porate a high degree of flexibility so that a wide variety can be 
easily performed. 


14784 A preliminary investigation for application of an 
advanced x-ray diffraction analyzer to in-process texture as- 
sessment of aluminum alloy sheet. Ruud, C.O. (Pennsyivania 
State Univ., University Park (USA)); Snoha, D.J. pp. 1147 of Re- 
view of progress in quantitative nondestructive evaluation. Volume 
8B. Thompson, D.O.; Chimenti, D.E. (eds.) Plenum Press, New 
York, NY (US) (1989). (CONF-880760—-: 15. annual review of 
progress in quantitative nondestructive evaluation, La Jolla, CA 
(USA), 31 Jul - 5 aug 1988). 

The objective of this preliminary investigation was to assess the 
possibility of the use of rapid x-ray diffraction technology to nonde- 
structively distinguish various texture conditions of aluminum can 
stock. Twelve samples of aluminum alloy can stock sheet were 
supplied by two manufacturers. The samples varied in thickness 
from 0.128 to 0.0124 inch and in texture from 2.8% to 11.0% as 
measured by a cup drawing earing test. The results for Cu K-alpha 
and Cr K-alpha radiation on suites of aluminum can stock samples 
from two manufacturers, in both hot rolled can stock precursor 
gages of 0.80 and 0.125 inch and in the final gage, show there is a 
good correlation between the peak intensity area function and the 
texture. These preliminary results provide an indication that the 
instrumentation and techniques applied could be optimized and re- 
fined for application to rapid, in-process nondestructive inspection 
of rolled aluminum can stock. 


4402 Radiation Effects on Instrument Components, 
instruments, or Electronic Systems 


Refer also to citation(s) 14608 


4404 Well Logging Instrumentation 


Refer also to citation(s) 12417, 12418, 12419, 12420, 12421, 
12425, 12428, 12430, 12433, 12434, 12436, 12438, 12592, 14788 


14785 (CWLS-CE-02859, pp. 22, Paper A) SHIVA ——— 
ing: The integration of fundamental ical 

dipmeter computations. Enderlin, M.B. (Gearhart industries ~ 
Fort Worth, TX (USA)); Epps, D.S.; Yuratich, M.A. Canadian Well 
Logging Society, Calgary, AB (Canada). 1987. (CONF-8709486-: 
11. Canadian Well Logging Society (CWLS) formation evaluation 
symposium, Calgary (Canada), 8-11 Sep 1987; CE-02859). In 
Transactions of the CWLS [Canadian Well Logging Society] 
eleventh formation evaluation symposium. Available from Cana- 
dian Weil Logging Society, 640-5th Avenue S.W., Suite 229, 
Calgary, AB, CAN T2P OME. Prices: $50.00 CAN. 

The dip computation techniques used in SHIVA processing are 
explaned with stereonel examples to illustrate how fundamental ge- 
ologic principles are integrated in the dipmeter computation routine. 
The SHIVA process applies the geologic reasoning used in the 
three well process to determine the true dip of a bed. The routine 
resolves the pad response point locations with respect to true north 
and the horizontal plane. Hence, a vector joining similar features 
on two pad traces constitutes an apparent dip along a line of sec- 
tion connecting the response points. SHIVA conducts an interval 
correlation sequence which performs a standard normalization and 
cross correlation to build correlograms. The correlogram peaks 
help define displacements between pads. These displacements are 
adjusted for the effects of the independent arm linkage of the Six- 
Arm Dipmeter tool, depth of investigation, tool attitude, and pad 
thickness, resulting in accurate determination of pad response 
points in the Earth’s frame of reference. Since numerous apparent 
dips and associated true dip solutions result, SHIVA focusses on 
the concepts of solid angle closure and solid angle planarity to 
screen and qualify true dip solutions. SHIVA utilizes several output 
options with varying degrees of sensitivity and diagnostic sophisti- 
cation. 1 ref., 18 figs. 


4405 Thermal Instrumentation 


14786 Remote thermal sensing. Kaplan, Y. (Standards inst. of 
Israel, Tel Aviv (Israel)). MAT/ - Journal of the Standards Inst. of Is- 
rael (Israel), (64): 15-19 (Jul 1988). (in Hebrew). 

The principles of infrared thermography as a basis for remote 
temperature measurement are summarized and typical instruments 
are described. An infrared camera can respond to radiation from 
bodies at temperatures of 20-900 degrees C within which it can 
discriminate 8 temperature ranges. Bodies as small as 2.5 mm can 
be resolved. Images generated by infrared cameras can be viewed 
via color or monochrome monitors and recorded on video tape. Ap- 
plications of remote thermography include: detection of hot spots 
which can indicate heat leakage from industrial installations, obser- 
vation of temperature distributions on, e.g., solar radiation 
collectors, measurement of temperature distributions inside 
industrial equipment into which it is impracticable to insert direct- 
measuring instruments. (RP) 1 fig., 6 refs. 


4406 Optical Instrumentation 


Refer also to citation(s) 14520, 14521, 
14803, 15643 


14522, 14630, 14696, 


14787 (KCP-613-4169) Gas plasma analysis using an 
emission spectrometer: Final report. Hester, M.D. Allied-Signal 
Aerospace Co., Kansas City, MO (USA). Kansas City Div. Jan 
1990. 37p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00613. Order Number DE90005708. Available. 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Techniques and methods for using an optical emission spectrom- 
eter were developed. The spectrometer was effective in identifying 
species of gas plasma and was used to determine the end-of- 
process for chlorine contaminated diodes, silicone nitride removal, 
and the removal of organic contamination. Methods of data collec- 
tion and manipulation were developed and a spectral library 
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program was obtained to assist in identifying the spectral peaks or 
heads. 14 refs., 19 figs. 


14788 (LA-11715-MS) Chemical sensors. Carey, P.; Hamil- 
ton, V.; Mendoza, P.; Wangen, L.; Smith, W.; Jorgensen, B.; 
Jarvinen, G.; Smith, P. Los Alamos National Lab., NM (USA). Nov 
1989. 9p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-36. Order Number DE90005014. Available from 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

A Los Alamos chemical sensors program has been developed to 
provide sensors for in situ, real-time monitoring of chemical pro- 
cesses. Research on new sensors is focused on developing new 
polymer chemistries that are rugged and selective for specific 
analytes. These chemistries are applied to fiber optics for spec- 
troscopy, microelectrodes for electrochemistry, or quartz crystal 
microbalances for mass measurements. Much of our effort thus far 
has been on the development of sensors to measure highly acidic 
solutions using the absorption of indicators encapsulated in acid re- 
sistant polymer ‘blends. This sensor is based on internal reflection 
spectroscopy using fiber optics. Other current research includes 
the development of an anion sensor for fluoride using an electro- 
chemical technique. The chemistry involves the change in 
electrochemical behavior of metal-porphyrin complexes with the 
addition of fluoride ions to a vacant coordination site of the central- 
ized metal ion. This report reviews our philosophy for chemical 
sensors development and research progress through the end of 
1988. 12 refs., 11 figs. 


14789 (SAND-89-2256) High Temperature Borehole Tele- 
viewer software user manual. Duda, L.E. Sandia National Labs., 
Albuquerque, NM (USA). Nov 1989. 91p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC04- 
76DP00789. Order Number DE90004495. Available from NTIS, PC 
AO5/MF A01 - OSTI; GPO Dep. 

The High Temperature Borehole Televiewer is a downhole instru- 
ment which provides acoustic pictures of the borehole walls that 
are suitable for casing inspection and fracture detection in geother- 
mal wells. The Geothermal Drilling Organization has funded the 
development of a commercial tool survivable to temperatures of 
275°C and pressures of 5000 psi. A real-time display on an IBM- 
compatible PC was included as part of the development effort. This 
report contains a User Manual which describes the operation of 
this software. The software is designed in a menu format allowing 
the user to change many of the parameters which contro! both the 
acquisition and the display of the Televiewer data. An internal data 
acquisition card digitizes the waveform from the tool at a rate of 
100,000 samples per second. The data from the tool, both the 
range or arrival time and the amplitude of the return signal, are dis- 
played in color on the CRT screen of the computer during the 
logging operation. This data may be stored on the hard disk for 
later display and analysis. The software incorporates many fea- 
tures which aid in the setup of the tool for proper operation. These 
features include displaying and storing the captured waveform data 
to check the voltage and time windows selected by the user. 17 
refs., 28 figs., 15 tabs. 


14790 High speed photography, videography, and photon- 
ics VI; Proceedings of the Meeting, San Diego, CA, Aug. 15-17, 
1988. SPIE Proceedings. Volume 981. Stradling, G.L. 360p. Soci- 
ety of Photo-Optical Instrumentation Engineers, Bellingham, WA 
(US) (1989). (CONF-8808220—: High speed photography, videog- 
raphy, and photonics Vi, San Diego, CA (USA), 15-17 Aug 1988). 

Recent advances in high-speed optics are discussed in reviews 
and reports. Topics addressed include ultrafast spectroscopy for 
atomic and molecular studies, streak-camera technology, ultrafast 
streak systems, framing and X-ray streak-camera measurements, 
high-speed video techniques (lighting and analysis), and 
high-speed photography. Particular attention is given to fsec time- 
resolved observations of molecular and crystalline vibrations and 
rearrangements, space-charge effects in the fsec streak tube, 
noise propagation in streak systems, nsec framing photography for 
laser-produced interstreaming plasmas, an oil-cooled flash X-ray 
tube for biomedical radiography, a video tracker for high-speed lo- 
cation measurement, and electrooptic framing holography. 
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14791 Advances in fabrication and metrology for optics and 
large optics; Proceedings of the Meeting, San Diego, CA, Aug. 
17-19, 1988. SPIE Proceedings. Volume 966. Arnold, J.B.; Parks, 
R.E. 382p. Society of Photo-Optical Instrumentation Engineers, 
Bellingham, WA (US) (1989). (CONF-8808120—: Advances in fabri- 
cation and metrology for optics and large optics, San Diego, CA 
(USA), 14-19 Aug 1988). 

Various papers on fabrication and metrology for optics and large 
optics are presented. individual topics addressed are: modular ap- 
proach to diamond machining, design of a new high precision 
computer numerical control, direct machining of a nonaxisymmetric 
phase corrector, surface figuring using neutral ion beams, fabrica- 
tion of a metal-matrix composite mirror, uses of ultrasonic impact 
grinding in optical fabrication, absolute interferometric testing of 
spherical surfaces, very high resolution profiler for diamond turning 
groove analysis, noncontact measurements of refractive index and 
surface curvature, polygon scanner - an integrated design pack- 
age, attenuation screens in interferometer cavities, Strehl ratio for 
square segments of a parabolic mirror, large optics of carbon, 
large honeycomb mirror molding methods, gas fusion center-plane- 
mounted secondary mirror, fringe analysis of testing optical 
surfaces, optical testing with large liquid flats. 


14792 Faraday effect sensors: The state of the art. . Day, 
G.W. (National Bureau of Standards, Boukder, CO (USA)); Rose, 
A.H. pp. 353 of Fiber optic and laser sensors VI. Udd, E.; DePaula, 
R.P SPIE Society of Photo-Optical Instrumentation Engineers, 
Bellingham, WA (1988). (CONF-8809353—: Fiber optic and laser 
sensors VI, Boston, MA (USA), 6-7 Sep 1988). 

The Faraday effect is becoming widely used as an optical 
method of measuring electric current or magnetic field. It is particu- 
larly advantageous where the measurements must be made at 
high voltage or in the presence of electromagnetic interference, 
and where speed or stability are considerations. In this paper the 
authors review the development of the technology over the last 
twenty years with an emphasis on the basic principles, design con- 
siderations, and performance capabilities of sensors that represent 
the latest achievements. Faraday effect current sensors are now 
used routinely in the measurement of large current puises, and are 
starting to become available for ac current measurements in the 
power industry. Recent developments include their extension to the 
measurement of currents in the milliampere range and substantial 
reductions in size. Similar devices, in slightly different configura- 
tions, can be used for magnetic fied measurements. Further 
improvements, based on new fiber types and new materials, are 
projected. 


14793  Fiber-optic coupling based on nonimaging expanded- 
beam optics. Moslehi, B. (Physical Optics Corporation, 2545 West 
237th Street, Suite B, Torrance, California 90505 (US)); Ng, J.; 
Kasimoff, |.; Jannson, T. Optics Letters (USA), 14(23): 1327-1329 
(1 Dec 1989). 

We have fabricated and experimentally tested low-cost and 
mass-producible multimode fiber-optic couplers and connectors 
based on nonimaging beam-expanding optics and Liouville’s theo- 
rem. Analysis indicates that a pair coupling loss of —0.25 dB can 
be achieved. Experimentally, we measured insertion losses as low 
as —0.38 dB. The beam expanders can be mass produced owing 
to the use of plastic injection-molding fabrication techniques and 
packaged in standard connector housings. This design is compati- 
ble with the fiber geometry and can yield highly stable coupling 
owing to its high tolerance for misalignments. 


14794 Quad-phase-only filter implementation. Hansche, B.D. 
(Sandia National Laboratories, Albuquerque, New Mexico 87185- 
5800 (US)); Mason, J.J.; Dickey, F.M. Applied Optics (USA), 
28(22): 4840-4844 (15 Nov 1989). DOE Contract AC04- 
76DP00789. 

Some of the fastest commercially available coherent spatial light 
modulators are binary. This fact has motivated research on the bi- 
nary phase-only filter, which is unfortunately unable to represent a 
complex filter function. A technique is introduced here with which a 
single binary device can be used to represent a complex filter with 
independent binary representation of real and imaginary parts. The 
technique is analyzed theoretically, and simulation and_ laboratory 
results are presented. 
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Refer also to citation(s) 13797, 14935 


14795 (IEIE-8903, pp. 17-20) Present situation of remote 
sensing technology and its . Present situation of 
wave remote sensing and its future. Okamoto, Kenichi. Institute 
of Electrical and Information Engineers (Japan). 25 Aug 1989. (In 
Japanese). In 1989 Joint convention record of institutes of electri- 
cal and information engineers, Japan (Part 4). Order Number 
DE90741820. Available from NTIS (US Sales Only), PC A08/MF 
A01. 

Properties of micro-wave and application of micro-wave senser 
to artificial satellite were explained. Micro-wave sensers loaded on 
the artificial satellite were classified into passive and active types. 
Taking micro-wave radiation meter as passive type, scattering me- 
ter, altitude meter, synthesized aperture radar as active type, 
applications of them were explained by examples. It was indicated 
that technology of synthesized aperture radar was indispensable 
for maintaining resolution power of micro-wave. As the newly re- 
quired problem, developement of rainfall radar was raised with the 
explanation of its importance and problems involved. 7 tabs. 
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Refer also to citation(s) 12370, 12410, 12552, 12572, 13189, 
13190, 13191, 13192, 13193, 13194, 13195, 13285, 13554, 14569, 
14604, 14642, 14646, 14665, 14713, 14835, 15077, 15755 


14796 (IEIE-8903, pp. 13-16) Present situation of remote 
sensing technology and its problems. Present situation of op- 
tical remote sensing and its future. Koshiishi, Hajime (National 
Aerospace Lab., Chofu, (Japan)). National Aerospace Lab., Chofu, 
Tokyo (Japan). 25 Aug 1989. (in Japanese). In 1989 Joint conven- 
tion record of institutes of electrical and information engineers, 
Japan (Part 4). Order Number DE90741820. Available from NTIS 
(US Sales Only), PC AO8/MF A01. 

Regarding imaging spectrometer, scanning mechanism, limit of 
mechanical scanning, space resolution of electronic scanning, and 
trade off among types of scanning, and trend of imaging spectrom- 
eter were mentioned. As for the comparison of principles of 
mechanical and electronical scanning, signal integration time was 
compared. Concerning the limit of mechanical scanning, required 
lense diameters were calculated for three cases by using signal to 
noise ratio, by this, relation between them were explained. Regard- 
ing space resolution of electronic scanning,  inter-device 
interference related to wave length of light and interval among de- 
vices was mentioned. Furthermore, characteristics of mechanical 
and electronic scanning were compared, and explained the presemt 
situation that, though electronic scanning should be main technol- 
ogy in the future, in the future, mechanical method was, at present, 
only available technology for obtaining wide view angle. As the fu- 
ture problem, widening of view angle by applying optical system 
which was applicable to wide range wave length was raised. 8 figs. 


14797 (MLM-3613) Investigation of a simulated tritium 
plasma using Coherent Anti-Stokes Raman Spectroscopy. Si- 
wecki, S.A.; Dosser, L.R. EG and G Mound Applied Technologies, 
Miamisburg, OH (USA). 30 Nov 1989. 18p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-88DP43495. Order 
Number DE90005696. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The production of T— in a tritium beta plasma occurs when a 
thermal electron and a tritium molecule undergo a dissociative 
attachment reaction. A measurement of the T~ concentration in tri- 
tium indicated that it was high, but further analysis showed this 
result to be inconclusive. It was then suggested that a high T— con- 
centration could arise if tritium molecules undergoing dissociative 
attachment were vibrationally excited. The reaction rate for such a 
process is orders of magnitude higher when vibrationally excited 
molecules are involved. Both the thermal electron and the vibra- 
tionally excited molecules are a result of the energy supplied by 
the beta decay of tritium. A search for the presence of vibrationally 
excited molecules in a simulated tritium plasma was undertaken 
using Coherent Anti-Stokes Raman Spectroscopy. The results 
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showed no presence of vibrationally excited molecules and there- 
fore did not support the foregoing hypothesis. 13 refs., 10 figs. 


14798 (N-90-10140, pp. 127-137) Millimeter-wave/intrared 
rectenna development at Georgia Tech. Gouker, M.A. National 
Aeronautics and Space Administration, Hampton, VA (USA). 
Langley Research Center. Jul 1989. (NASA-CP-3037;L- 
16590;NAS—1 .55:3037;CONF-8902153—: 2. beamed space-power 
workshop, Hampton, VA (USA), 28 Feb - 2 mar 1989). In Second 
beamed space-power workshop. Available from NTIS, PC A19/MF 
A01. 

The key design issues of the Millimeter Wave/Infrared (MMW/IR) 
monolithic rectenna have been resolved. The work at Georgia Tech 
in the last year has focused on increasing the power received by 
the physically small MMW rectennas in order to increase the rectifi- 
cation efficiency. The solution to this problem is to place a focusing 
element on the back side of the substrate. The size of the focusing 
element can be adjusted to help maintain the optimum input power 
density not only for different power densities called for in various 
mission scenarios, but also for the nonuniform power density pro- 
file of a narrow EM-beam. 


14799 (ORNL/TM—11328) Spark source mass spectrometry 
software documentation and verification. Vick, D.O.; Landau, L.; 
Christie, W.H. Oak Ridge National Lab., TN (USA). Dec 1989. 31p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO05- 
840R21400. Order Number DE90004463. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The Analytical Spectroscopy Section of the Analytical Chemistry 
Division has had software to process spark source mass spectro- 
metric (SSMS) data in operation for over two decades. Although 
the system has been verified in analysis of standards numerous 
times through out its operation, documentation has never been of 
primary concern. In recent years the quality assurance (QA) re- 
quirements by both Martin Marietta Energy Systems (MMES) and 
various sponsoring agencies have increased. This report provides 
the documentation, verification, and validation of the software used 
to process SSMS data that will satisfy the QA requirements of 
most analytical programs. The operation of each of the three major 
computer routines — EMLCAL, PLATE, PEAK -— is described in 
enough detail to give a clear understanding of its function. Verifica- 
tion was accomplished by comparing code results to hand 
calculations, to physical data, and to an alternative code designed 
to perform the same type of analysis. Validation was accomplished 
by an isotopic analysis of a natural erbium standard and compari- 
son of the results with the accepted isotopic abundances. 
Appendices contain user instructions, samples of outputs, exam- 
pies of the data files, and definitions of all the labels and variables 
used within the program code. 


14800 (SAND-—88-0967) A concept of a remotely delivered 
trafficability probe. Foster, A.D. Sandia National Labs., Albu- 
querque, NM (USA). Dec 1989. 54p. Sponsored by U.S. DOE 
Managemen & Administration. DOE Contract ACO04-76DP00789. 
Order Number DE90005709. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

A concept of a remotely delivered trafficability probe is pre- 
sented. The trafficability probe provides soil information from which 
a soil rating cone index (RCI) — the final measure of soil trafficabil- 
ity — can be calculated. A soil sample of the critical trafficability 
layer is remotely obtained during probe penetration and a remokied 
cone index (Cl) of the sample is measured. An in situ Ci of the crit- 
ical soil layer is also measured. A remolding index (Rl) can then be 
calculated from 2 ratio of the Cl values. The RCI is obtained from 
the product of the RI and the measured in situ Cl. Comparison of 
this RCI with the vehicle cone index (VCl) assigned to given vehi- 
cles determines the trafficability of the vehicle(s) in the vicinity of 
the soil probe. 156 refs., 10 figs., 3 tabs. 


14801 Optical sensing of chemically induced strains. Butler, 
M.A. (Sandin National Labs., Albuquerque, (New Mexico)); Ginley, 
D.S. VP of Proceedings of the Electrochemical Society Fall meet- 
ing: Extended abstracts. Volume 87-2. The Electrochemical 
Society, Pennington, NJ (1987). (CONF-871027—: 172. meeting of 
the Electrochemical Society, Honolulu, Hl (USA), 18-23 Oct 1987). 
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The deposition of materials or the reaction of materials with 
other chemical species may result in the incorporation of strains in 
those materials. Such strains can strongiy influence the properties 
of those materials. An example of this would be the strain in elec- 
trodeposited metal films. In this paper, the authors discuss an 
optical fiber interferometer technique which is capable of measur- 
ing such strain in site and in real time. 
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Refer also to citation(s) 14799 


14802 (AD-A-213187/8/XAB) Impact of new technology 
weapons on SAC (Strategic Air Command) conventional air 
tions. Research report. Bodenheimer, C.E. Air Univ., 
Maxwell AFB, AL (USA). Airpower Research Inst. Jun 1983. 160p. 
(AU-AR-83-4). Available from NTIS, PC A08/MF A01. 

Chapter | introduces the issue of conventional-response capabil- 
ity. The point stressed first is that the strategic bomber’s primary 
mission is in support of the single integrated operations plan 
(SIOP) as a nuclear weapons delivery vehicle. However, as cited 
by Secretary of Defense Caspar Weinberger, we must have a rapid 
deployment conventional capability to areas where there are small 
if any U.S. forces present. The SAC strategic projection force 
(SPF) is available but with gravity weapons of World War Il vintage. 
New technology can provide answers to the problem by providing 
highly accurate long-range conventional standoff weapons. Chapter 
ll gives a basic historical perspective on the use of the strategic 
bomber in past wars. It discusses the development of strategy, 
weapons, and targets in World War Il, Korean War, and Vietnam 
War. Chapter Ill presents a very brief look at current US policy, 
strategy, and guidance. Chapter IV covers the aircraft attrition issue 
in today’s highly lethal defensive environment. Chapter V describes 
the development of air-to-ground weapons. Chapter VI addresses 
the potential for the future in the shifting balance of Soviet and US 
technology. The final chapter makes the point that a decision must 
be made on weapons-acquisition programs and bomber force 
structure. New technology-standoff conventional weapons could 
make AAA and SAM defenses a modern Maginot Line. 


14803 (AD-A-213296/7/XAB) Picking up the shield: Incor- 
porating defense into strategic nuclear doctrine. Research 
report. Ruotsala, M.G. Air Univ., Maxwell AFB, AL (USA). Air- 
power Research Inst. Apr 1988. 137p. (AU-ARI87-7). Available 
from NTIS, PC AO7/MF A01. 

Picking up the Shield is an interesting and enlightening account 
of the evolution of strategic nuclear doctrine. It puts the offense- 
defense relationship into a historical perspective that lends 
important insight into the ongoing debate over strategic defenses. 
Although this debate centers on the active defenses contemplated 
by the strategic defense initiative, Lt Col Michael G. Ruotsala 
makes the point that passive defenses are also an important 
component of strategic defense. He sees the inherent passive de- 
fenses of the Triad as being a key to maintaining offense-oriented 
deterrence, and he makes a good case for survivable Peacekeeper 
basing and a small mobile intercontinental ballistic missile (ICBM) to 
enhance deterrence and pave the way for active defense. Although 
the future may hold a strategic defense with new, even revolution- 
ary, weapons, any future program will embody old concepts of 
offense and defense. For the foreseeable future, offensive strategic 
forces will continue to play a dominant role in US defense policy. 
However, strategic defenses are consistent with US strategic doc- 
trine. More important for deterrence, defenses are consistent with 
Soviet doctrine. Clearly, complementing roles for both the offense 
and defense are critical for developing a doctrine that enhances 
deterrence of a nuclear exchange between the United States and 
the Soviet Union. It is also clear that Picking up the Shield makes 
a significant contribution to understanding the challenge we face as 
we incorporate defense into strategic nuclear doctrine. 


14804 (LA-11555-MS) ATAC [Advanced Technology As- 
sessment Center] instrumentation system. Reitzel, D.K. Los 
Alamos National Lab., NM (USA). Feb 1990. 27p. Sponsored by 
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U.S. Department of Defense. DOE Contract W-7405-ENG-36. Or- 
der Number DE90006186. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

This document contains detailed descriptions of a high-speed 
passive optical data acquisition and control system that was devel- 
oped and implemented for the Advanced Technology Assessment 
Center (ATAC) armor anti-armor test program. Included in the re- 
port are examples of typical data obtained during the operational 
phase of testing. 20 figs. 


14805 (LA-11642-MS) Environmental monitoring for de- 
pleted uranium at Eglin Air Force Base Test Areas C-64, 
C-64C, and C-74L 1974-1988. Becker, N.M. (New Mexico Univ., 
Albuquerque, NM (USA). Dept. of Geology); Vanta, E.B.; Crews, 
R.C. Los Alamos National Lab., NM (USA). Jan 1990. 48p. 
Sponsored by U.S. Department of Defense. DOE Contract W- 
7405-ENG-36. Order Number DE90005359. Available from NTIS, 
PC A04/MF A01 - OSTI; GPO Dep. 

Eglin Air Force Base has a history of testing in the open-air envi- 
ronment with munitions containing depleted uranium. Results of 
environmental monitoring for depleted uranium in soil, water, and 
vegetation are reported. Results show depleted uranium has re- 
mained in close proximity to the firing sites where testing occurs. 
The present environmental monitoring program meets all require- 
ments for the US Air Force. Recommendations that could enrich 
the existing program are presented. 12 refs., 17 figs., 24 tabs. 


14806 (PNL-SA-16940) System safety management 
lessons learned from the US Army acquisition process. Piatt, 
J.A. Pacific Northwest Lab., Richland, WA (USA). May 1989. 30p. 
Sponsored by U.S. Department of Defense. DOE Contract AC06- 
76RL01830. (CONF-890780—2: 9. international system safety 
conference, Long Beach, CA (USA), 17-20 Jul 1989). Order Num- 
ber DE90005537. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The Assistant Secretary of the Army for Research, Development 
and Acquisition directed the Army Safety Center to provide an audit 
of the causes of accidents and safety of use restrictions on recently 
fielded systems by tracking residual hazards back through the ac- 
quisition process. The objective was to develop “lessons learned” 
that could be applied to the acquisition process to minimize 
mishaps in fielded systems. System safety management lessons 
learned are defined as Army practices or policies, derived from past 
successes and failures, that are expected to be effective in elimi- 
nating or reducing specific systemic causes of residual hazards. 
They are broadly applicable and supportive of the Army structure 
and acquisition objectives. Pacific Northwest Laboratory (PNL) was 
given the task of conducting an independent, objective appraisal of 
the Army’s system safety program in the context of the Army ma- 
teriel acquisition process by focusing on four fielded systems which 
are products of that process. These systems included the Apache 
helicopter, the Bradley Fighting Vehicle (BFV), the Tube Launched, 
Optically Tracked, Wire Guided (TOW) Missile and the High Mobil- 
ity Multipurpose Wheeled Vehicle (HMMWV). The objective of this 
study was to develop system safety management lessons learned 
associated with the acquisition process. The first step was to iden- 
tify residual hazards associated with the selected systems. Since it 
was impossible to track all residual hazards through the acquisition 
process, certain well-known, high visibility hazards were selected 
for detailed tracking. These residual hazards illustrate a variety of 
systemic problems. Systemic or process causes were identified for 
each residual hazard and analyzed to determine why they exist. 
System safety management lessons learned were developed to ad- 
dress related systemic causal factors. 29 refs., 5 figs. 


14807 (SAND-88-9025) Sandia Technology: Volume 13, No. 
3. Maydew, R.C.; Hogan, A.L.; Pruett, H.; Calek, J.F.; Dale, B.C.; 
Leonard, J. (eds.). Sandia National Labs., Livermore, CA (USA). 
Aug 1989. 52p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DR00789. Order Number DE90005692. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

Sandia is a muttiprogram laboratory operated by AT&T for the 
Department of Energy with major facilities at Albuquerque, New 
Mexico, and Livermore, California, and a test range near Tonopah, 
Nevada. We have major research and development reponsibilities 
for nuclear weapons, arms control, energy, environment, and other 
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areas of strategic importance to national security. Our principal 
mission is to support national defense policies by ensuring that the 
nuclear weapon stockpile meets the highest standards of safety, 
security, control, and military performance. Selected technical 
activities and accomplishments are reported in two corporate publi- 
cations. Unclassified articles appear in Sandia Technology. 
Classified work is reported in Sandia Weapon Review. 59 figs. 


14808 (UCID- 21747) Strategic forces briefing. Bing, G.; 
Chrzanowski, P.; May, M.; Nordyke, M. Lawrence Livermore Na- 
tional Lab., CA (USA). 6 Apr 1989. 52p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CTS—002-89). 
Order Number DE90005753. Available from NTIS, PC AO4/MF A01 
- OSTI; GPO Dep. 

The “Strategic Forces Briefing” is our attempt, accomplished over 
the past several months, to outline and highlight the more signifi- 
cant strategic force issues that must be addressed in the near 
future. Some issues are recurrent: the need for an effective mod- 
ernized Triad and a constant concern for force survivability. Some 
issues derive from arms control: the Strategic Arms Reduction 
Talks (SALT) are sufficiently advanced to set broad numerical limits 
on forces, but not so constraining as to preclude choices among 
weapon systems and deployment modes. Finally, a new administra- 
tion faced with serious budgetary problems must strive for the most 
effective strategic forces limited dollars can buy and support. A re- 
view of strategic forces logically begins with consideration of the 
missions the forces are charged with. We begin the briefing with a 
short review of targeting policy and implementation within the con- 
straints of available unciassified information. We then review each 
element of the Triad with sections on SLBMs, ICBMs, and Air- 
Breathing (bomber and cruise missile) systems. A short section at 
the end deals with the potential impact of strategic defense on of- 
fensive force planning. We consider ABM, ASAT, and air defense; 
but we do not attempt to address the technical issues of strategic 
defense per se. The final section gives a brief overview of the 
tritium supply problem. We conclude with a summary of recom- 
mendations that emerge from our review. The results of calculation 
on the effectiveness of various weapon systems as a function of 
cost that are presented in the briefing are by Paul Chrzanowski. 


14809 (UCID-21850) Experiences using INGRES in a large 
battlefield simulation (ConMod). Rodgers, S.D. Lawrence Liver- 
more National Lab., CA (USA). 1 Nov 1989. 8p. red by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE90005321. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

This paper describes the experiences of using INGRES in a 
large battlefield simulation. The paper includes a project overview, 
a section on INGRES components, and conclusions. The project 
overview describes the ConMod project and its objectives. This 
section also discusses our needs for the project with respect to a 
data storage system. The section on INGRES components briefly 
describes what the components are, how we used them in the 
ConMod project, and their advantages and disadvantages. The last 
section concludes with some general comments about INGRES 
and its appropriateness for particular projects. 3 refs. 


14810 (UCID-21851) Experiences using Ada™ in a large 
combat simulation (ConMod) [Conflict Model]. Tannahill, J.R. 
Lawrence Livermore National Lab., CA (USA). 1 Nov 1989. 11ip. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90005691. Available from NTIS, 
PC AO3/MF A01 - OSTI; GPO Dep. 

This paper describes the experiences and observations, both 
positive and negative, from using Ada in the implementation of the 
Conflict Model (ConMod), a large and complex combat simulation. 
The introduction will acquaint the reader with the scope and goals 
of the project, as well as the resources that were available for 
building the software. The body of the paper will relay, in as unbi- 
ased a form as possible, the benefits received and the pitfalls 
encountered from using the language. Note that a few items ap- 
pear in both sections as we had both good and bad experiences 
with them. It is hoped that our “lessons learned” may be of benefit 
to others. Overall, we feel that Ada provided us with a powerful 
tool for building a well-engineered simulation. 8 refs. 
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14811 (UCID-21852) Experiences using object-oriented de- 
velopment in a large battlefield simulation (ConMod). Hughes, 
D.L. Lawrence Livermore National Lab., CA (USA). 1 Nov 1989. 
9p. Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90005697. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

This paper describes the methods studied and used in the 
object- oriented development of a fairly large software system, the 
Conflict Model (ConMod). The introduction describes an overview 
of the project and defines the terminology. The information model- 
ing technique developed by Shiaer and Mellor is discussed in the 
body of the paper. Different design techniques were used with 
varying degrees of success. Lessons learned and suggestions for 
developing future code are also included. 10 refs. 


4501 Chemical Explosions and Explosives 


14812 (ORNL/TM—-11357) Site-specific emergency re- 
sponse concept plans for the Chemical Stockpile 
Program: A comparative summary. Carnes, S.A. Oak Ridge Na- 
tional Lab., TN (USA). Dec 1989. 33p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC05-840R21400. Order Num- 
ber DE90005305. Available from NTIS, PC AO3/MF A01 - OSTI; 
GPO Dep. 

Site-specific emergency response concept plans were developed 
to help initiate enhanced emergency preparedness for continued 
storage of the stockpile and the Chemical Stockpile Disposal Pro- 
gram (CSDP) at the eight army installations storing the unitary 
chemical stockpile — Aberdeen Proving Ground, Anniston Army De- 
pot, Lexington-Blue Grass Army Depot, Newport Army Ammunition 
Plant, Pine Bluff Arsenal, Pueblo Depot Activity, Tooele Army De- 
pot, and Umatilla Depot Activity. This document summarizes the 
emergency response plans for all the sites and highlights similari- 
ties and differences among them. Section 2 summarizes 
site-specific differences in stockpile hazard and risk by showing dif- 
ferences in planning-basis accident categories and distributions of 
topographical features, meteorological conditions, and populations 
at risk. Section 3 presents a summary of the methodology used to 
identify the emergency planning zones for each site and the actual 
recommended boundaries of those zones for the eight sites. Sec- 
tion 4 identifies feasible and recommended protective actions for 
the sites and explains reasons for differences in them. Finally, Sec- 
tion 5 notes the dependence of protective action effectiveness on 
the development and implementation of command and control and 
warning systems that can be implemented in a timely manner, it 
also identifies the differences in recommended lead times (i.e., from 
the onset of an accidental release) needed at the sites for effective 
implementation of protective actions. 17 refs., 11 figs. , 12 tabs. 


14813 (SAND-89-2033) Microconvective heating of granu- 
lar explosives by a semiconductor bridge. Martinez, M.J.; Baer, 
M.R. Sandia National Labs., Albuquerque, NM (USA). Dec 1989. 
53p. Sponsored by U.S. DOE Management & Administration. DOE 
Contract AC04-76DP00789. Order Number DE90005710. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The ignition of reactive powders by a semiconductor bridge 
(SCB) is analyzed by applying a multiphase flow model based 
upon the theory of mixtures. The hot plasma produced by the SCB 
permeates the cold granular explosive, deposits its latent heat 
upon fusing to the grains, therby heating the explosive granular 
surfaces to energy states required for self-sustained reaction. This 
mechanism is predicted to heat the granular explosive in a region 
local to the SCB to temperatures well above those required for 
thermal ignition. The analysis demonstates that this mechanism ex- 
plains the prompt ignition of explosives using SCB’s as opposed to 
the conductively controlled heating of conventional bridgewires. 16 
refs., 14 figs., 1 tab. 


14814 (UCRL-102282) The fundamentais of metal combus- 
tlon in composite explosives revealed by high speed 
microphotography. Tao, W.C (Lawrence Livermore National Lab., 
CA (USA)); Frank, A.M.; Clements, R.E.; Sheperd, J.E. Lawrence 
Livermore National Lab., CA (USA). Nov 1989. 13p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-890811-41: 9. international symposium on detonation, 
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Portland, OR (USA), 28 Aug - 1 sep 1989). Order Number 
DE90005255. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
High-speed and high resolution microphotography has been 
used to examine the ignition and combustion of small 25-76 um 
diameter and 23 mm long aluminum wires in water, rapidly heated 
by a capacitor discharge system. Streak photographs were ob- 
tained over periods of 30-500 ys with a spatial resolution of 2 um. 
The wire temperature was determined as a function of time by inte- 
grating the circuit equation together with the energy equation for an 
adiabatic wire and known aluminum electrical resistivity and tem- 
perature functions of energy density. We discovered a transition in 
the ignition and combustion of the aluminum from mild to rapid 
sustained chemical reaction with the water when the wire is heated 
above a critical temperature within 1 us. The triggering mechanism 
for this rapid reaction appears to be the collapse of a vapor blanket 
during its first oscillation. 
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14815 (AD-A-213029/2/XAB) Aurora Upgrade: Volume 3. 
Gradient B drift transport risetime sharpening. Technical re- 
port, 1 February 1985-31 March 1988. Bailey, V.L. Pulse 
Sciences, Inc., San Leandro, CA (USA). 1 Apr 1988. 39p. (PSI- 
FR-219-03). Available from NTIS, PC A03/MF A01. 

See also volume 1, AD-B136 674. 

This report assesses the capability of gradient B drift transport to 
shorten both the risetime and duration of the Aurora radiation 
pulse. The theory of gradient B drift transport is reviewed, and ex- 
periments on both the CASINO simulator and the SPEED 
accelerator are summarized. Risetime shortening for Aurora is in- 
vestigated, a possible experiment is defined, and a preliminary 
prediction of the Aurora radiation pulse shape is presented using 
gradient B drift transport. The report analyzes the effects which re- 
duce radiation pulse spreading, and concludes that the gradient B 
drift transport is a promising backup/alternative to the Merkeltron 
for reducing the risetime of the Aurora radiation pulse. 


14816 (AD-A-213305/6/XAB) Effects of a descending litho- 
spheric slab on yield estimates of underground nuclear tests. 
Semi-annual report No. 1, 8 March-7 September 1988. Cormier, 
V.F.; Kim, W. Connecticut Univ., Storrs, CT (USA). Dept. of Geol- 
ogy and Geophysics. 28 Feb 1989. 53p. Available from NTIS, PC 
A04/MF A01. 

A method for computing seismic wavefields in a high-frequency 
approximation is proposed based on the integration of the kine- 
matic ray tracing equations and a new set of differential equations 
for the dynamic properties of the wavefront, called the vicinity ray- 
tracing equations. These equations are directiy obtained from the 
Hamiltonian of a ray in ray-centered coordinates, using no paraxial 
approximations. This system is comparable to the standard dy- 
namic ray tracing system, but it is specified by fewer equations (4 
versus 8 in three-dimensions) and only requires the specification of 
velocity and its first spatial derivative along a ray. The vicinity ray- 
tracing equations define the locus of a ray in the neighborhood of 
the central ray. The path of the vicinity ray is predicted using prop- 
erties of the medium along the vicinity ray rather than properties of 
the medium along the central ray. Gaussian beams are defined by 
assigning a Gaussian distribution of amplitude to each central ray. 
The width of the Gaussian is taken to be the Fresnel volume sur- 
rounding the central ray, estimated from the frequency and the 
distance of the vicinity ray from the central ray. Because no parax- 
ial approximations are made, the superposition of the Gaussian 
beam defined from vicinity rays will exhibit a much slower break- 
down in accuracy as the scale length of the medium given by vw/ 
Delta v approaches the beam width. Since second spatial 
derivatives of velocity are not required by the new technique, pa- 
rameterization of the medium is simplified, and reflection and 
transmission of beams can be calculated by applying Snell's law to 
both vicinity rays and central rays. 


14817 (UCID-21781) Uncertainties in predicting dust loft- 
ing: A review of available literature. Harvey, T.F.; Shapiro, C.S. 
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Lawrence Livermore National Lab., CA (USA). Nov 1989. 21p. 

red by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90005678. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

This paper presents preliminary findings from a quick survey of 
available documents in the subject of dust lofting from surface and 
near-surface nuclear explosions. The main purpose of this work is 
to point out to the non-specialist the limits of our ability to predict 
dust lofting from nuclear detonations. In addition, we identify some 
potential research areas where programs may help alleviate some 
of the critical uncertainties that affect our ability to do precise pre- 
dictions of dust lofting. 8 refs., 10 figs. 


14818 (UCRL-100935) A statistical analysis of grain 
density measurements from cuttings and percussion gun sam- 
ples. Pawloski, G.A. Lawrence Livermore National Lab., CA (USA). 
Sep 1989. 13p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-8909163—12: 5. symposium on 
containment of underground nuclear detonations, Santa Barbara, 
CA (USA), 19-21 Sep 1989). Order Number DE90005248. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Statistical tests on 113 pairs of grain density measurements 
show that the grain densities from cuttings samples are different 
from those measured on gun samples. The difference of the 
means of the two samples types is 0.02 Mg/m®, which is small. 
When stratigraphic subsets were tested, grain densities from cut- 
tings samples could not be distinguished from those of gun 
samples for the Rainier Mesa Member and the Tunnel Beds. The 
measurements on the two sample types could be distinguished for 
the Paintbrush Tuff and the “induced zone” (Wahmonie Formation). 
The differences of the means of the two sample types are again 
small. Testing of lithologic subsets also indicates that grain density 
measurements from cuttings can be distinguished from those of 
gun samples. Again, the differences of the means are small. For 
containment applications, grain density measurements from cut- 
tings and gun samples are virtually identical when measurement 
accuracy is taken into consideration. Thus, grain densities from 
cuttings samples are adequate for calculating physical properties. 4 
refs., 4 figs., 5 tabs. 


14819 (UCRL-101007) Anaerobic adhesion to depleted 
uranium. Chiu, Ing L.; Hoffman, D.M. Lawrence Livermore Na- 
tional Lab., CA (USA). 22 Nov 1989. 10p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
8905241-2: Society of Plastics Engineers annual technical 
conference, Dallas, TX (USA), 7-11 May 1989). Order Number 
DE90005199. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Depleted Uranium (D38) pins are used to hold D38 parts in 
place in some Lawrence Livermore National Laboratory weapons. 
To prevent these pins from falling out as a result of vibration or 
gravity, a low viscosity adhesive was proposed. Our objective was 
to find an adhesive that had the following properties: (a) low- 
viscosity to promote wicking action (the adhesive must wick into 
gaps up to 5 mils); (b) thermal stability from —54°C <T<74°C; (c) 
sufficient handling strength to hold the pins in place after two 
minutes; and (d) no corrosion enhancement of uranium or other in- 
compatibility with the weapon. 3 refs., 2 figs., 4 tabs. 


14820 


(UCRL-102305) Computing shock waves in turbu- 
lent mixing regions. Buckingham, A.C. Lawrence Livermore 
National Lab., CA (USA). Nov 1989. 6p. Sponsored by U.S. DOE 


Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
8910226-1: 7. biennial nuclear explosives design physics 
conference, Livermore, CA (USA), 16-20 Oct 1989). Order Number 
DES0005996. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
This concerns the observed random changes to shock transi- 
tional velocity, density, and temperature induced when shocks 
interact with turbulence. This interaction may be useful as a 
diagnostic for ascertaining the distribution of interaction energy be- 
tween competitive acoustic, entropy and vortical modes. Numerical 
procedures are used here to supplement physical experiments. 
The results are obtained from use of an “ALE” finite-difference 
code method with viscoelasticity (SHALE), a hybrid Euler/Lagrange 
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pseudospectral method, and a Monte-Carlo random-choice proce- 
dure. The latter magnifies the shock front transition region 
generating PDF-transition profiles. 10 refs., 5 figs. 
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14821 (UCID-21817) A network methodology for evalua- 
tion of treaty verification options. Edmunds, T.A.; Strait, R.S. 
Lawrence Livermore National Lab., CA (USA). Sep 1989. 37p. 
Sponsored by U.S. DOE Defense Programs. DOE Cojitract W- 
7405-ENG-48. Order Number DE90004487. Available from NTIS, 
PC AO3/MF A01 - OSTI; GPO Dep. 

In this report, we develop a quantitative methodology using net- 
work theory to evaluate verification measures for a bilateral arms 
control treaty. The methodology is designed to accomplish an inte- 
grated evaluation of the total Soviet evasion potential and the 
complete verification regime while considering the interaction 
among different verification measures. The method can be used to 
identify potential weaknesses in the overall treaty verification sys- 
tem, to highlight the evasion and breakout strategies least likely to 
be detected or deterred, and to determine the individual verification 
measures that offer the greatest benefit. The methodology is 
demonstrated using a hypothetical example of verification of limits 
on small single-stage ballistic missiles under a hypothetical treaty. 
12 figs., 2 tabs. 


14822 (UCRL-—100909) Numerical simulation of shock 
response of fluid-filled porous rocks. Attia, A.V. Lawrence Liver- 
more National Lab., CA (USA). Nov 1989. 6p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
890812-63: American Physical Society topical conference on 
shock compression of condensed matter, Albuquerque, NM (USA), 
14-17 Aug 1989). Order Number DE90005200. Available from 
NTIS, PC AO2/MF A011 - OSTI. 

In this paper, we examine the effect of coupled solid-water inter- 
action on the shock response of rocks which are partially or fully 
saturated. This coupling is considered through and “effective stress 
model” (ESM), in which separate equations of state are used to 
represent the compressibilities of the solid and the water. 10 refs., 
4 figs. 
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14823 (AD-A-212881/7/XAB) Modeling the acquisition and 
engagement of relocatable nuclear targets. Final report. Youn- 
gren, M.A. Army Concepts Analysis Agency, Bethesda, MD (USA). 
Jun 1989. 30p. (CAA-RP-89-6). Available from NTIS, PC A03/MF 
A01. 

The US Army Concepts Analysis Agency (CAA) is responsible 
for modeling the employment of tactical nuclear weapons at the 
theater level. Currently available simulations that model the ex- 
change of tactical nuclear weapons require much time to set up 
and run. CAA has developed a simple probability model based on 
alternating renewal processes to provide a quick estimate of the 
probability that a relocatable combat unit can be acquired and en- 
gaged by nuclear weapons, without a loss in accuracy compared 
to the detailed simulation. The model may be applied to either tac- 
tical or strategic relocatable targets. 


14824 (AD-A-—213304/9/XAB) Smoke produced by nonurban 
target-area fires following a nuclear exchange. Technical re- 
port, 5 June 1984-5 January 1985. Bush, B.W.; Small, R.D. 
Pacific-Sierra Research Corp., Los Angeles, CA (USA). 1 Apr 
1985. 175p. (PSR-1515). Available from NTIS, PC A08/MF A01. 
The amount of smoke that may be produced by wildland or rural 
fires as a consequence of a large-scale nuclear exchange is esti- 
mated. The calculation is based on a compilation of rural military 
facilities, identified from a wide variety of unclassified sources, 
together with data on their geographic positions, surrounding vege- 
tation (fuel), and weather conditions. The ignition area (corrected 
for fuel moisture) and the amount of fire spread are used to calcu- 
late the smoke production. The results show a substantially lower 
estimated smoke production (from wildland fires) than in earlier 
nuclear-winter studies. The amount varies seasonally and at its 
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peak is less by an order of magnitude that the estimated threshold 
level necessary for a major attenuation of solar radiation. 


14825 (ORNL/TM—11362) Computer-assisted planning for 
low-intensity conflict at ic national facilities. Smith, O.L. 
Oak Ridge National Lab., TN (USA). Dec 1989. 27p. Sponsored by 
U.S. DOE Energy Research. DOE Contract ACO5-840R21400. Or- 
der Number DE90006129. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This report assesses the feasibility of using computer simulation 
methodologies to improve the planning and execution of defense at 
Strategic national facilities. The influences of event timing, force 
level, insider help, passive-vs-active security, invader air support, 
and defender air defense are among the factors that are explored 
and quantified in terms of the likelihood of overall defense success. 
4 figs., 11 tabs. 
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14826 (AD-A-212973/2/XAB) Algorithm development for 
SDI weapons system allocation. Final report, December 1987- 
May 1989. Blankenship, G.L.; Bennett, W. Systems Engineering, 
Inc., Greenbelt, MD (USA). 1 Jun 1989. 60p. Available from NTIS, 
PC AO4/MF A01. 

While several SDI weapons systems can provide adequate 
defense in a one-on-one basis, a coordinated attack by several en- 
emy missiles launched over a substantial volume will be difficult to 
resist without an efficient command and control system for warfare 
coordination. This study of weapons allocation - coordination algo- 
rithms, is based on dynamical models for the missile/decoy 
systems including noise effects and uncertainties in the model pa- 
rameters. Performance of the weapons targeting system may be 
measured in terms of the expected number of targets eliminated in 
a given interval (phase of operations) or the expected time to 
eliminate all the targets in a given region. Scheduling weapons de- 
ployment is a problem of constrained optimal (weapons) and state 
variables. The selection of weapons deployment tactics is based 
on solution of a complex optimization problem. We have conducted 
an investigation of advanced modeling, stochastic control, and 
scheduling methodologies for aspects of the SDI weapons alloca- 
tion problem - several platforms with assets of different character 
defending against a diverse collection of targets. The models for 
such scenarios lead to stochastic scheduling problems that can not 
be handied by conventional analytical methods. The authors 
describe several different analytical approaches that have the po- 
tential for synthesis of effective engagement algorithms. 


14827 (DOE/FF/18204-T1) US Department of 
Strategic Defense Initiative: New and Innovative Concepts 
Program: Summary report. TPl, Inc., Falls Chruch, VA (USA). 
Bethesda Branch Office. Oct 1989. 115p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AP03-89FF18204. Order Num- 
ber DE90005006. Available from NTIS, PC AO6/MF A01 - OSTI; 
GPO Dep. 

The Department of Energy’s New and Innovative Concepts (N & 
IC) Program was established in FY1985 as part of the joint pro- 
gram between the Department of Defense and the DOE for 
strategic defense research and technology development outlined in 
the FY1984 Memorandum of Agreement between the two agen- 
cies. The purpose of the N & IC Program was to elicit revolutionary 
(rather than evolutionary) concepts, approaches, and ideas from 
the nation’s scientific community. Three public PRDAs and one 
national-laboratory-directed solicitation were issued seeking partici- 
pation of universities, large and small businesses, nonprofit 
organizations, and the national laboratories. The purpose of this re- 
port is to present summaries of the forty-two funded state-of-the-art 
N & IC projects and is intended as an aid in the transfer of the 
technical results to the scientific community involved in Strategic 
Defense Initiative (SDI) activities. The potential benefits from this 
information transfer include the application of N & IC project results 
to other fields and projects, and the further development of these 
specific projects by other government and private entities. 
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14828 (LA-11699-PR) Physics Division progress report, 
October 1, 1987—December 31, 1988. Shera, E.B. (comp.); 
Hollen, G.Y. (ed.). Los Alamos National Lab., NM (USA). Dec 
1989. 80p. Sponsored by U.S. DOE Defense Programs; U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-36. Order Number 
DE90005718. Available from NTIS, PC A05/MF A01 - OSTI; GPO 
Dep. 

This report provides selected accounts of significant progress in 
research and development achieved by Physics Division personnel 
during the period October 1, 1987, through December 31, 1988. It 
also provides a general description of the goals and interests of 
the Division, very brief descriptions of projects in the Division, and 
a list of publications produced during this period. The report 
represents the three main areas of experimental research and de- 
velopment in which the Physics Division serves the needs of Los 
Alamos National Laboratory and the nation in defense and basic 
sciences: (1) fundamental research in nuclear and particle physics, 
condensed-matter physics, and biophysics; (2) laser physics and 
applications, especially to high-density plasmas; and (3) defense 
physics, including the development of diagnostic methods for 
weapons tests, weapon-related high energy-density physics, and 
programs supporting the Strategic Defense Initiative. 


14829 (ORNL/TM-11382) Shield design, analysis, and test- 
ing against a 3 km/s projectile. Brewer, E.D.; Hendrich, W.R.; 
Thomas, D.G.; Smith, J.E. Oak Ridge National Lab., TN (USA). 
Jan 1990. 87p. Sponsored by U.S. Department of Defense. DOE 
Contract AC05-840R21400. Order Number DE90006070. Available 
from NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

During the 3-year period of 1987 through 1989, the Advanced 
Shield Phenomenology program included a research and develop- 
ment effort, with both experimental and analytical work, to design a 
low weight, survivable shield against a low hypervelocity kinetic en- 
ergy weapon threat. The specific projectile used was a 1.75 gram 
aluminum cylinder, with a length to diameter ratio of one. Impact 
velocities of 3 km/s and 7 km/s were studied. Testing was per- 
formed at the Arnold Engineering Development Center, Arnold Air 
Force Base, Tullahoma, Tennessee. Eight shield configurations 
were tested against the 3 km/s threat specified. One configuration 
was tested against the same type projectile at 7 km/s. The Hull 
hydrocode was used for detailed analysis of nineteen impact con- 
figurations. A successful shield was designed for the 3 km/s threat, 
having a two layer front plate, 15.24 cm of carbon felt disrupters, 
and a stainless steel back plate. The two layer front plate was 
composed of a nine-sublayer ceramic cloth plate with an aluminum 
backup plate. This shield configuration was 41.5% of the areal 
density (mass per unit area) of the solid aluminum shield required 
to stop the same (3 kms) threat. An identical shield configuration 
was tested at an impact velocity of 7 km/s and was successful 
again. In comparison with the solid aluminum shield necessary to 
stop the higher velocity threat, the shield was 16.7% of the areal 
density. 14 refs., 39 figs., 4 tabs. 


14830 (UCID-21570) Generating optimally evasive MaRV 
trajectories. Gavel, D.T. Lawrence Livermore National Lab., CA 
(USA). Oct 1988. 58p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. Order Number DE90004496. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The advent of maneuvering reentry vehicles (MaRV's) has 
spurred the need to develop evasive maneuver strategies which (1) 
are within the aerodynamic performance limits of the MaRV, (2) 
end up at the intended target, and (3) optimize trajectory character- 
istics which may increase the probability of penetration through an 
ABM defense. This report presents an algorithmic approach to au- 
tomatically generating trajectories which meet these criteria. 
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14831 (AD-A-213006/0/XAB) Recovery of particle-size 
distribution of ultrafine aerosols from diffusional decay mee- 
surements. Final report, January-June 1989. Yee, E.C. Defence 
Research Establishment Suffield, Ralston, AB (Canada). Aug 1989. 
36p. (DRES-SR-527). Available from NTIS, PC A03/MF A01. 
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An important aspect in the assessment of the hazard posed by 
the dissemination of chemical and biological warfare agents, in- 
cluding toxins, involves the characterization of the distribution of 
toxic material as a function of the size of the toxic particles. Diffu- 
sion batteries are perhaps one of the best devices for the 
measurements of the size distribution of ultrafine aerosols with radii 
in the interval from 0.001 to 0.1 micrometer. This paper presents a 
new procedure for reconstructing a submicron-aerosol particle-size 
distribution function (PSDF) from a finite number of noisy diffusion 
battery measurements. This ill-posed problem is solved by utilizing 
a maximum entropy approach to select, as the solution, that 
unique PSDF which maximizes the Shannon-Jaynes entropy sub- 
ject to the constraints imposed by the given measurements. The 
utility of the method is demonstrated by a number of numerical ex- 
amples with both noise-free and noisy synthetic diffusion-battery 
data. This new method is compared to two existing inversion pro- 
cedures and is shown to have superior performance is almost all of 
the simulated data examples test. 


14832 (AD-A-213340/3/XAB) Chemical vapor detection 
using optical waveguides (OWG). Final report, October 1988- 
April 1989. Giuliani, J.-F. Naval Research Lab., Washington, DC 
(USA). 16 Oct 1989. 12p. (NRL-MR-6569). Available from NTIS, 
PC A03/MF A01. 

The work described in this final 6.2 block funding report consists 
of three main objectives: (1) determination of the most promising 
reagent coatings that show good selectivity, reproducibility, and 
sensitivity to CW simulants; (2) development of a normalization 
procedure for applying coatings(s) to the OWG capillary glass sub- 
strate, and to determine their characteristics such as thickness, 
refractive index, and temperature dependence; (3) testing of the 
more promising coatings against live chemical warfare (CW) 
agents. 


14833 (PB-89-873798/XAB) Chemical and biological war- 
fare: Detection and warning systems. June 1984-October 1989 
(Citations from the NTIS data base). Report for June 1984- 
October 1989. National Technical Information Service, Springfield, 
VA (USA). Oct 1989. 99p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-89-859284. 

This bibliography contains citations concerning the design and 
testing of samplers and detectors to provide identification and 
warning of the presence of chemical and biological agents used in 
military operations. The sampling techniques are applicable to air 
and water testing, and to evaluate personnel and equipment expo- 
sure. Techniques involve enzyme alarms, chromatography, 
conductivity meters, spectrophotometry, luminescence, and solid- 
state microsensor devices. Other published searches in this series 
on chemical warfare cover protection, defoliants, general studies, 
and biological studies, including chemistry and toxicology. (This up- 
dated bibliography contains 145 citations, 31 of which are new 
entries to the previous edition.) 
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Refer also to citation(s) 13907, 13919, 13923, 13938, 14804, 
15246, 15258 


14834 (EPS—CE-02862) Proceedings [of the] 11th Canadian 
waste management conference. Environment Canada, Ottawa, 
ON (Canada). Environmental Protection Service. 1989. 289p. (CE- 
02862). Available from Environment Canada. Environmental 
Protection Publications, 10 Wellington St., 12th PVM, Ottawa, ON, 
CAN K1A OHS. Prices: PRICES UPON REQUEST. 

This conference was held to discuss issues and technology re- 
lated to waste management. Topics covered included the following: 
the reuse, recycling, recovery of waste materials; the reduction of 
waste production at source; transportation of hazardous wastes; 
management of hazardous chemical, radioactive, and biomedical 
waste; and the integrated management of waste. Separate ab- 
stracts have been prepared for four papers. 


14835 (ORNL/M-960) The scientific challenges of NEPA: 
Future directions based on 20 years of experience. Oak Ridge 





National Lab., TN (USA). [1989]. 56p. Sponsored by U.S. DOE De- 
fense Programs; U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. (CONF-8910325—Absts.: 9. Oak Ridge National 
Laboratory life sciences symposium, Knoxville, TN (USA), 24-27 
Oct 1989). Order Number DE90004258. Available from NTIS, PC 
A04/MF A01; OSTI; INIS; GPO Dep. 

This document contains the abstracts of 110 papers presented 
at the conference. (TEM) 
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Refer also to citation(s) 12337, 12341, 12726, 13012, 13286, 
13320, 13433, 13442, 13456, 13457, 13477, 13558, 13598, 13601, 
13602, 13603, 13604, 13621, 13730, 13790, 13797, 13806, 13807, 
13822, 13826, 13876, 13891, 13894, 13922, 13961, 13996, 13997, 
14007, 14008, 14042, 14052, 14053, 14054, 14278, 14368, 14369, 
14450, 14590, 14972, 15037, 15042, 15053, 15054, 15099, 15112, 
15113, 15142, 15183, 15197, 15198, 15202, 15210, 15212, 15215, 
15217, 15218, 15221, 15233, 15282 


14836 (AD-A-211395/9/XAB) improved pattern recognition 
techniques for real time operation. Report for April 1986- 
August 1988. Small, G.W. lowa Univ., lowa City, IA (USA). May 
1989. 50p. Available from NTIS, PC AO3/MF A01. 

Passive Fourier transform infrared remote sensors have shown 
tremendous potential for use in the automated detection of atmo- 
spheric pollutants. To be maximally effective as an early-warning 
alarm device, however, passive infrared sensors must be able to 
operate in a variety of infrared backgrounds and under conditions 
in which the background is rapidly changing. For economic rea- 
sons, the sensor should be the simplest device that can meet the 
aformentioned operational requirements. In the work described 
here, new signal processing strategies were developed that allow 
target chemical species to be detected directly from time-domain 
infrared data. This methodology eliminates the Fourier transform 
computation through the development of digital filters keyed to the 


characteristic infrared frequencies of the target molecules. Through 
this approach, both the computational and instrumental require- 
ments for the sensor are significantly reduced. The performance of 
this methodology is illustrated with a variety of test data. 


14837 (AD-A-211398/3/XAB) Compliance testing of phos- 
phoric acid anodiz line wet scrubber, metal bonding 
facility, Bullding 375, Kelly AFB, Texas. Final report, 5 
January-10 January 1989. Garrison, J.A. Air Force Occupational 
and Environmental Health Lab., Brooks AFB, TX (USA). Jun 1989. 
156p. (AFOEHL-89-048EQO094FEF). Available from NTIS, PC 
AO8/MF A01. 

At the request of HO-SA-ALC/EM, personnel of the AFOEHL Air- 
Quality Function conducted source-emission testing of the exhaust 
from the phosphoric acid anodizing tank line, metal-bonding facility, 
Bidg 375, Kelly AFB TX. The survey was conducted to satisfy 
special conditions of Texas Air Control Board (TACB) Permit Ex- 
emption X-16361 which required determination of phosphoric acid, 
sulfuric acid, total chromium, and hexavalent chromium emissions 
from the wet scrubber control device on the anodizing-line exhaust 
system. TACB will analyze the emission results and make the final 
determination as to whether additional control is needed on the 
anodizing-line exhaust. 


14838 (AD-A-211664/8/XAB) Alrborne profiles taken near 
San Nicolas Island, California, during operation FIRE (First 
ISCCP (international Satellite Cloud Climatology Project) Re- 
gional Experiment) (1987): Aerosol size distributions, air and 
surtace temperatures, cloud top temperatures, and relative hu- 
midities. Final report, J ber 1987. Jensen, D.R. Naval 
Ocean Systems Center, San Diego, CA (USA). Feb 1989. 141p. 
(NOSC/TD-1533). Available from NTIS, PC A07/MF A01. 

During June and July, 1987, Project FIRE was conducted in the 
Southern California offshore area. Fire (First ISCCP Regional Ex- 
perimental) is a cloud research program to validate/update the 
ISCCP (international Satellite Cloud Climatology Project) database 
and cloud/radiation parameterizations used in the general- 
circulation models. Coordinated surface, aircraft, and satellite 
observations of marine stratocumulus cloud within and just above 
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the marine boundary layer were made by a myriad of participants. 
This report presents data from airborne profiles taken near San 
Nichols Island, CA, during Operation FIRE (1987). Aerosol size 
distributions, air and surface temperatures, cloud top temperatures, 
and relative humidities are tabulated. The NOSC airborne platform 
was employed to investigate the low-level horizontal variability of 
the marine-boundary-layer structure. 


14839 (AD-A-211778/6/XAB) Compliance testing of Gris- 
som AFB Central Heating Plant coal-fired boilers 3, 4, and 5, 
Grissom AFB, Indiana. Final report, 29 January-15 February 
1989. Garrison, J.A. Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX (USA). Jun 1989. 135p. (AFOEHL-— 
89-052E00025FEF). Available from NTIS, PC AO7/MF A01. 

At the request of HQ, SAC/SGPB source compliance testing 
(particulate and visible emissions) of boilers 3, 4, and 5 in the Gris- 
som AFB Central Heating Plant was accomplished 29 Jan-15 Feb 
89. The survey was conducted to determine compliance with re- 
gards to Indiana Administrative Code, Title 325 - Air Pollution 
Control Board, Article 5, Opacity Regulations, and Article 6, Partic- 
ulate Regulations. Boiler 3 was tested through scrubber B, Boiler 4 
through scrubber A, and Boiler 5 through scrubber B and the by- 
pass stack. Results indicate that each boiler met applicable visible 
and particulate emission standards. 


14840 (ANL-89/8) Argonne National Laboratory-east site 
environmental report for calendar year 1988. Goichert, N.W.; 
Duffy, T.L. Argonne National Lab., IL (USA). Apr 1989. 166p. 

red by U.S. DOE Environment Health & Safety. DOE Con- 
tract W-31109-ENG-38. Order Number DE90005694. Available 
from NTIS, PC A08/MF A01; OSTI; INIS; GPO Dep. 

The results of the environmental monitoring program at Argonne 
National Laboratory (ANL) for 1988 are presented and discussed. 
Sample collections were made on the site, at the site boundary, 
and off the ANL site for comparison purposes. Measurements were 
made for a variety of radionuclides in air, surface water, ground 
water, soil, grass, bottom sediment, and milk. Samples were also 
analyzed for a variety of chemical constituents in surface water, 
ground water, and ANL effluent water. External penetrating 
radiation doses were also measured. The potential for radiation ex- 
posure to off-site population groups is estimated. The results of the 
program are interpreted in terms of the origin of the radioactive 
and chemical substances and are compared with applicable envi- 
ronmental quality standards. A United States Department of Energy 
dose calculation methodology, is used in this report. 28 refs., 9 
figs., 81 tabs. 


14841 (BG/MRS/M-15131) Legislation for environmental 
protection: State and trends in air pollution control. Ludwig, H. 
27p. Translation of Gas Waerme International (Germany, F.R.); 38: 
No. 5, 270-277(Jun/Jul 1989). : (20 Sep 1989). 

Since 1986 when the West German clean air regulation TA Luft 
became effective there has been no significant national pollution 
control legislation although the ordinance on small fuelburning 
equipment of July 15, 1988 caused quite an uproar in the general 
public. Attention is now focusing on precautionary measures in- 
duced by the Dandoz accident and on international air pollution 
questions. National efforts in air pollution control focused and still 
focus on translating the clean-air regulation and ordinances on 
utility boilers into practice. The measures employed and their inter- 
national impact and interaction are discussed. 2 refs., 7 figs., 8 
tabs. 


14842 (CANWEC-CE-02832, pp. 22) Energy consequences 
of upgrading indoor air quality: Report 2.3.10. . Flatheim, G.; 
Rodseth, A. Canadian National Committee, World Energy Confer- 
ence, Ottawa, ON (Canada). 1989. (CONF-890901-: 14. world 
energy conference, Montreal (Canada), 17-22 Sep 1989; CE- 
02832). In Energy for tomorrow. Division 2: Energy and the 
environment: Session 2.3: Environmental concems: The role of 
technology. Available from Canadian National Committee World 
Energy Conference, Suite 305, 130 Albert Street, Ottawa, ON, 
CAN K1iP 5G4. Prices: $125.00 CAN. 

The paper gives the background and description of energy con- 
sumption in modern office buildings and its relation to indoor 
climate. The various factors representing pollution in the office 
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buildings are listed. To upgrade the indoor air quality, architects 
and other planners must be made conscious of the need to reduce 
the pollution load, and at the same time to increase the volume of 
ventilation. The detailed methodology of the use of smeli-detection 
panels in Norway to judge the air quality in buildings is given. The 
olf is a unit corresponding to the pollution from one person. Pollu- 
tion emitted from equipment, materials, carpets, etc is classified 
according to the olf scale. A relationship exists between the volume 
of ventilation per olf and then number of people satisfied with air 
quality. It has been calculated that doubling the air volume in any 
office, will result in an 8% increase in the energy consumption. The 
adverse effects on health caused by poor air quality are described. 
The value of increased productivity is related to the energy costs 
and capital costs of upgrading the air quality. A productivity in- 
crease of only 1% was found to be more than sufficient to balance 
increased energy costs. A potential productivity improvement of at 
least 3% can be otained by improving air quality. 8 refs., 7 tabs. 


14843 (CONF-8809424—1) Perspectives on aerosol deposi- 
tion to natural surfaces: interactions between aerosol 
residence times, removal processes, the biosphere, and global 
environmental change. Wiman, B.L.B. (Lund Inst. of Tech. (Swe- 
den). Dept. of Environmental and Energy Systems Studies ); 
Unsworth, M.H.; Lindberg, S.E.; Bergkvist, B.; Jaenicke, R.; Hans- 
son, H.C. Oak Ridge National Lab., TN (USA). [1989]. 40p. 
Sponsored by U.S. DOE Energy Research; Electric Power Re- 
search Institute. DOE Contract AC05-840R21400. From Workshop 
on aerosol deposition to natural surfaces; Lund (Sweden); 2 Sep 
1988. Order Number DE90003398. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This paper summarizes the state-of-the art and the research 
needs in the areas of aerosol residence-time assessments, deposi- 
tion modelling, and understanding of aerosols in biogeochemistry. 
Research needs are emphasized from a systems perspective of 
global environmental change. Although fundamental quantitative 
knowledge is lacking, some qualitative linkages between source 
strengths, residence times, removal processes, and the biosphere 
can be identified. It turns out that not only are the respective areas 
as such challenged by new problems, superimposed on the fairly 
well established conventional ones, but these areas also face mu- 
tually operating sets of feedbacks between residence times and 
sink/source characteristics of ecological systems subject to stress. 
To evaluate the sensitivity of these feedback loops, and to assess 
whether they are negative (stabilizing interactions) or positive 
(destabilizing) are important and potentially urgent tasks. Such stud- 
ies should focus on a common goal, such as developing empirical 
and theoretical understanding of aerosol resuspension, transport 
and deposition for application in large-scale circulation models. A 
basic link in such advancements is that structural change of vege- 
tated surfaces of the biosphere caused by deposition itself, and by 
changing land-use and climate, be understood and assessed. 


14844 (CONF-8911158—-1) Modeling the effects of air poliu- 
tion on forest ecosystems: Considerations for applying a 
model to Southeast Asia. Dale, V.H. Oak Ridge National Lab., 
TN (USA). [1989]. 44p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From Workshop to design an 
acid deposition policy model for Southeast Asia; Bangkok (Thai- 
land); 13-17 Nov 1989. Order Number DE90004937. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper concentrates on assessing the effects of acid rain on 
terrestrial ecosystems. However, terrestrial effects are determined 
by the location and intensity of the source pollutant and by the 
repercussions of damage of terrestrial resources on the social and 
economic systems. Therefore, the fully integrated assessment must 
consider multiple aspects of the industrial, biotic, social, and 
economic systems. This paper describes a model of forest devel- 
opment that has been used to assess disturbance impacts in North 
America, Europe, and Australia. Pertinent applications of the model 
are discussed. The model has been used to project the regional ef- 
fects of growth declines such as may result from air pollution. The 
model has also been used to test hypotheses for explanations for 
the observed tree decline that may be independent of air pollution. 
The model has been used to show that past disturbances must 
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also be considered in assessing air pollution effects to forests. Fi- 
nally, the paper discusses how the model structure can be applied 
to forests of Southeast Asia. 


14845 (CPS—40-11/14-1989E, pp. 10C1-10C18) Flue gas 
cleaning system of Padua incinerator. Magagni, A. 
(A.M.N.1.U.P., Padova (Italy)); Boschi, G. Environment Canada, Ot- 
tawa, ON (Canada). Conservation and Protection; Environmental 
Protection Agency, Research Triangle Park, NC (USA). Air and 
Energy Engineering Research Lab. 1989. (CONF-890422-: Inter- 
national conference on municipal waste combustion, Hollywood, FL 
(USA), 11-14 Apr 1989; MICROLOG-89-03664). In Proceedings [of 
the] international conference on municipal waste combustion. 
Volumes 1 and 2. Available from PC Canadian Government Pub- 
lishing Centre, Supply and Services Canada, Ottawa, ON, CAN 
K1A OS9; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1iA 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

The municipal solid waste incinerator in Padua, Italy, and its 
emissions, are described. The incinerator is equipped with a post- 
combustion chamber that guarantees under 6 vol % of free oxygen 
in the wet fumes, a 10 m/s speed of gases in the entrance section 
of the chamber, a 2 s contact time, a combustion efficiency of 
99.9%, and an operating temperature of 950 degrees C. This 
combustion chamber is followd by a heat recovery system and pro- 
duction of electricity. Dry injection of hydrated lime in 2 parallel 
reactors for binding of acid bases is followed by a 2-field electro- 
static precipitator. For a 10-month period, analyses of emissions 
were performed. Results are reported for particulates, HCI, HF, sul- 
fur dioxide, NOx, Pb, Cd, Hg, and trace organics. 18 figs., 1 tab. 


14846 (CPS—40-11/14-1989E, pp. 11C41-11C58) Characteri- 
zation of a lime spray dryer absorber/raghouse on a 
refuse-derived fuel combustor. Brna, T.G. (U.S. Environmental 
Protection Agency, Research Triangle Park, NC (USA)); Klicius, 
R.K. Environment Canada, Ottawa, ON (Canada). Conservation 
and Protection; Environmental Protection Agency, Research Trian- 
gle Park, NC (USA). Air and Energy Engineering Research Lab. 
1989. (CONF-890422-: International conference on municipal 
waste combustion, Hollywood, FL (USA), 11-14 Apr 1989; 
MICROLOG-—89-03664). In Proceedings [of the] international con- 
ference on municipal waste combustion. Volumes 1 and 2. 
Available from PC Canadian Government Publishing Centre, Sup- 

y and Services Canada, Ottawa, ON, CAN K1A 0S9; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

A joint Environment Canada/US Environmental Protection 
Agency program to evaluate the combustion and air pollution con- 
trol systems for a modern refuse-derived fuel unit is currently in 
progress. The test program is being conducted in 2 phases on a 
unit at the Connecticut Resource Recovery Authority's Mid- 
Connecticut facility. This facility has combustion and spray dryer 
absorber/baghouse systems which are representative of state of 
the art designs. In this paper, only the results of the first-phase 
characterization tests are discussed, and attention is focused on 
the flue gas cleaning system. A comparison with the results ob- 
tained during earlier compliance tests is made where possible. The 
characterization tests normally lasted about 2 h and the combus- 
tion variables measured included boiler steam load, amount of 
overfire air, and forced draft fan supply pressure. The controlled 
variables for the flue gas cleaning system were the gas tempera- 
ture leaving the spray dryer absorber and the sulfur dioxide 
concentration at the baghouse outlet. Results indicate that the flue 
gas cleaning system showed preferential removal of HCI over sul- 
fur dioxide as expected. HCl removal ranged from 82 to 98 % 
when the controlled variables were as stated above, in comparison 
with the 98-99% removal rate observed in the compliance tests. 
The sulfur dioxide removal ranged from 0 to 100%, with the lowest 
value being obtained for several tests with no lime slurry flow. The 
flue gas cleaning system was capable of maintaining high removals 
of HCI and sulfur dioxide for inlet concentrations varying by a fac- 
tor of about 2 for both of these acid gases. 8 refs., 4 figs., 5 tabs. 


14847 (CPS—40-11/14-1989E, pp. 5C51-5C70) Evaluation of 
the potential impact of the Detroit incinerator on air quality in 





Windsor Ontario. Bobet, E. (Environment Canada, Toronto, ON 
(Canada)). Environment Canada, Ottawa, ON (Canada). Conserva- 
tion and Protection; Environmental Protection Agency, Research 
Triangle Park, NC (USA). Air and Energy Engineering Research 
Lab. 1989. (CONF-890422-: international conference on municipal 
waste combustion, Hollywood, FL (USA), 11-14 Apr 1989; 
MICROLOG—89-03664). In Proceedings [of the] international con- 
ference on municipal waste combustion. Volumes 1 and 2. 
Available from PC Canadian Government Publishing Centre, Sup- 

ly and Services Canada, Ottawa, ON, CAN KiA 0S9; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

In 1986, the Greater Detroit Resource Recovery Authority an- 
nounced that a municipal solid waste (MSW) incinerator, the 
largest in the world, would be constructed in Detroit at a location 
about 6 km from the Canada-USA border and the city of Windsor, 
Ontario. The incinerator would be equipped with electrostatic pre- 
cipitators for air pollution control, rather than a wet scrubber/fabric 
fitter combination considered to be the best available control tech- 
nology. Windsor residents became concerned over the impact of 
the incinerator emissions on their air quality. Environment Canada, 
in co-operation with the Ontario Ministry of Environment and the 
Walpole Island Indian Band, has established an ambient air toxics 
monitoring network to measure air pollutants associated with MSW 
incineration, including dioxins, furans, polycyclic aromatic hydrocar- 
bons, polychlorinated biphenyls, chlorinated benzenes, chlorinated 
phenols, and inhalable particulate. The network has been in opera- 
tion since July 1988, collecting background data. These data and 
the data collected subsequent to the incinerator start-up in May 
1989, will be evaluated in conjunction with inventory and source 
characterization information, and assessed to determine the impact 
on Windsor ambient air quality. The monitoring network and its 
sampling equipment and procedures are described, and preliminary 
results from the first year of network operation are presented. 12 
refs., 4 figs., 13 tabs. 


14848 


(CPS—40-11/14-1989E, pp. 5C71-5C84) Planning for 
alr toxics monitoring for MSW [municipal solid waste] and 
RDF [resource recovery facility] combustion facilities. Clarke, 
P.A. (Roy F. Weston, Inc., West Chester, PA (USA)); Virag, P.E. 
Environment Canada, Ottawa, ON (Canada). Conservation and 
Protection; Environmental Protection Agency, Research Triangle 
Park, NC (USA). Air and Energy Engineering Research Lab. 1989. 


(CONF-890422-: International conference on municipal waste 
combustion, Hollywood, FL (USA), 11-14 Apr 1989; MICROLOG— 
89-03664). In Proceedings [of the] international conference on 
municipal waste combustion. Volumes 1 and 2. Available from PC 
Canadian Government Publishing Centre, Supply and Services 
Canada, Ottawa, ON, CAN K1A 0S9; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

During the past year, a comprehensive ambient air toxics moni- 
toring program for a resource recovery facility (RRF) in the Detroit 
area has been in operation. A monitoring protocol was developed 
to determine the actual effect of the RRF facility emissions on the 
surrounding environs. The protocol mandated one year of precon- 
struction monitoring to establish the background levels. After the 
RRF is operational, one additional year of monitoring will be con- 
ducted. A statistical analysis of sampling results from the two 
periods will be conducted to assess the impact of the new facility. 
The specific air toxic components investigated include, dioxin/ 
furans, polychlorinated biphenyls, polyaromatic hydrocarbons, met- 
als and inorganic acids. The establishment of the method-specific 
information for sampling and analysis, equipment, and advantages 
and disadvantages for measurement of each class of pollutants is 
discussed. The development of a quality assurance program is 
also reviewed. 7 refs., 5 tabs. 


14849 (CPS—40-11/14-1989E, pp. 8A47-8A60) Source test- 
ing of biomass co-generation facilities. Herrera, G. (California 
Air Resources Board, Sacramento, CA (USA)); Jordan, H.; Zim- 
merman, G.; Leonard, R.; Morgester, J. Environment Canada, 
Ottawa, ON (Canada). Conservation and Protection; Environmental 
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Protection Agency, Research Triangle Park, NC (USA). Air and 
Energy Engineering Research Lab. 1989. (CONF-890422-: Inter- 
national conference on municipal waste combustion, Hollywood, FL 
(USA), 11-14 Apr 1989; MICROLOG-—89-03664). In Proceedings [of 
the] international conference on municipal waste combustion. 
Volumes 1 and 2. Available from PC Canadian Government Pub- 
lishing Centre, Supply and Services Canada, Ottawa, ON, CAN 
K1A 0S9; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

Over the past 6 years, staff of the Compliance Division of the 
California Air Resources Board have tested numerous biomass co- 
generation facilities in California, primarily for particulate emissions 
but also for emissions of NOx and CO. This paper describes the 
specific sources tested, the method used by the sources for con- 
trolling particulate matter or other emissions as necessary, the 
source test methodology, the test results, and other pertinent infor- 
mation. Findings from the tests conducted suggest certain types of 
control devices and combustion systems may be more effective 
than others in controlling emissions from biomass cogeneration fa- 
cilities. In terms of the amount of pollutant produced per quantity of 
steam produced, without regard to many parameters such as age 
of equipment, design, or operation, the limited findings reveal that 
particulate emissions were best controlled by multiple cyclone sep- 
arators used in conjunction with electrostatic precipitators. As for 
gaseous emissions, NOx was controlled best by a source utilizing 
a combustion system equipped with a travelling grate burner hav- 
ing preheated underfire and overfire air and having air and carbon 
cinders reinjected over the grate. CO emissions were best con- 
trolled by a source utilizing a combustion system equipped with a 
travelling grate burner having preheated underfire and overfire air, 
but without injected air. The type of biomass fuel and its moisture 
content did not appear to have any significant effect on the result- 
ing pollutants. 2 tabs. 


14850 (CRIE-T-87103) Chemical composition of precipite- 
tion and wet/dry deposition of sulfur com around the 
coastal area. Fujita, Shin'ichi. Central Research Inst. of Electric 
Power Industry, Komae, Tokyo (Japan). Energy and Environment 
Lab. Sep 1988. 21p. (in Japanese). Order Number DE89782324. 
Available from NTIS (US Sales Only), PC A03/MF A01. 
Precipitation, gas and particles were observed at coastal region 
of Western Kyushu district during the period from June 1986 to 
May 1987 to analyze the chemical composition of sulfur com- 
pounds. Mean concentration of exSO,?-(excess non-maritime 
sulfate) in precipitation was 32yeq/L. Although precipitation amount 
in the cold season is only 29% of annual amount, wet deposition of 
$SO,4?- (precipitation amount* concentration) was 54% of annual 
amount. Dry and wet deposition rate was larger than emission rate 
in this area, indicating that inflow amount from outside of the area 
cannot be neglected. Strong northern wind component is excellent 
in upper air. Washout ratio of SO,? ~ (concentration in precipitation/ 
concentration in air) indicates higher value in the cokd season and 
was inversely proportional to the one-third power of precipitation 
amount. Supposing that washout mechanism of sulfur compounds 
is combined with the cloud process, higher concentration of SO,?— 
in the cold season is related to two mechanisms of the increase of 
washout rate in cloud and transport by northwesterly wind. 31 ref., 
8 figs., 1 tab. 


14851 (CRIE-T-87104) Development of an atmospheric dif- 
fusion model in fog (1). Literature review of scavenging 
process by precipitation. Kato, Hisayuki; Fujita, Shin’ichi; Nishi- 
nomiya, Sakae. Central Research Inst. of Electric Power Industry, 
Komae, Tokyo (Japan). Energy and Environment Lab. Aug 1988. 
40p. (in Japanese). Order Number DE89782318. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

In prediction of diffusion/deposition of pollutants, it is necessary 
to evaluate degree of the effect of fog besides precipitation, snow- 
fall. In order to clarify the fog effects on diffusion/deposition of 
pollutants quantitatively, a literature review work was taken about 
precipitation scavenging. General ideas, theories, and experimen- 
taVobservational data required for the diffusion/deposition model in 
fog were collected through the review and discussed. Results of 
the work are as follows. (1) Fog effects, on diffusion/deposition of 
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pollutants required in the model, were clarified qualitatively. (2) Re- 
moved mechanism of pollutants by precipitation elements, which is 
a skeleton of the diffusion model in fog, were shown in flow chart. 
It was clarified that five scavenging coefficients, which determine 
the quantities of gaseous material/particulate matters collected by 
fog droplets and rain droplets, were required in the model. (3) The 
order of these scavenging coefficients were determined based on 
the theories and the observational data. 74 refs., 10 figs., 9 tabs. 


14852 (DGMK-416) Emissionfree loading/unloading- 
techniques of tank trucks. Riecke, H.G. Deutsche 
Wissenschaftliche Geselischaft fuer Erdoel, Erdgas und Kohle e.V., 
Hamburg (Germany, F.R.). Dec 1986. 29p. (In German). Available 
from Deutsche Wissenschaftliche Gesellschaft fuer Erdoel, Erdgas 
und Kohle e.V., Hamburg (Germany, F.R.). Available from 
Deutsche Wissenschaftliche Geselischaft fuer Erdoel, Erdgas und 
Kohie e.V., Hamburg (Germany, F.R.). 

Subject of the study is a review and an analysis of techniques to 
load and unload tank trucks with motorgasoline with the aim to 
minimize hydrocarbon emissions into the atmosphere. Three differ- 
ent techniques were evaluated: 1. Toploading with integrated 
gas-rerouting. 2. Toploading - modified - with installed double-tube 
in the tank-truck dome and integrated gas-rerouting. 3. Bottom 
Loading via flexible loading arm and separate gas-rerouting. Above 
3 techniques fulfill more stringent requirements of emission reduc- 
tion for loading-operations of tank trucks with gasoline. (orig.) With 
4 figs., 6 tabs. 


14853 (DGMK-420) Processes for recovery of gasoline- 
components from air ine vapors. Riecke, H.G. Deutsche 
Wissenschaftliche Geselischaft fuer Erdoel, Erdgas und Kohle e.V., 
Hamburg (Germany, F.R.). Mar 1987. 25p. (In German). Available 
from Deutsche Wissenschaftliche Geselischaft fuer Erdoel, Erdgas 
und Kohle e.V., Hamburg (Germany, F.R.). Available from 
Deutsche Wissenschaftliche Geselischaft fuer Erdoel, Erdgas und 
Kohle e.V., Hamburg (Germany, F.R.). 

Emissions of organic components (mostly hydrocarbons) into the 
atmosphere occur during storage, handling and shipping of motor 
gasoline. According to the new version of the German ‘Technische 
Anieitung zur Reinhaltung der luft’ (TA-Luft) - technical guidelines 
for clean air conservation - which became effective in March 1986 
these emissions will have to be reduced considerably. This implies 
in most of the cases that hydrocarbon vapors resulting from gaso- 
line emissions have to be treated in vapor recovery units in order 
to recover gasoline components and hence improve quality of the 
offgas. Subject of this report is a review and an evaluation of com- 
mercially installed and proven processes. In this context emphasis 
is put on the question as to whether or not the limits of the TA-Luft 
are being met. (orig.) With 3 figs. 


14854 (DOE/ER/30126-1) Assessment of the theory and 
hypotheses of the acidification of watersheds. Krug, E.C. Illi- 
nois State Water Survey, Champaign, IL (USA). Apr 1989. 264p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
87ER30126. Order Number DE90005528. Available from NTIS, PC 
A12/MF A01 - OSTI. 

This report documents and critically assesses the evolution and 
status of the scientific understanding of the effects of acidic deposi- 
tion on surface waters. The main conclusion is that the dominant 
theory of surface-water acidification fails to adequately incorporate 
many important factors and processes that influence surface water 
acidity. Some of these factors and processes are not well re- 
searched or recognized as being important by most scientists in 
the aquatic effects research area. 258 refs., 14 figs., 23 tabs. 


14855 (EPA-90004320) Conventional combustion environ- 
mental assessment program. Ponder, W.H. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). Industrial 
Environmental Research Lab. ); Kenkeremath, D.C. Environmental 
Protection Agency, Research Triangle Park, NC (USA). Industrial 
Environmental Research Lab. Sep 1978. 55p. Sponsored by 
Environmental Protection Agency. Available from OSTI; US Envi- 
ronmental Protection Agency, Industrial Environmental Research 
Laboratory, Research Triangle Park, NC 27711. 

Fossil fuels have composed the largest segment of the nation’s 
energy resources. This report discusses conventional methods of 
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converting fossil fuels to usable forms of energy, associated with 
environmental penalties. The conventional combustion of fossil fu- 
els has multimedia impacts which affect the air, land and water. 7 
refs., 11 figs., 6 tabs. 


14856 (ES/ESH-8/A1) Addendum to the Oak Ridge Reser- 
vation, Paducah Gaseous Diffusion Plant, and Portsmouth 
Gaseous Diffusion Plant site environmental reports for 1988. 
Martin Marietta Energy Systems, Inc., Oak Ridge, TN (USA). 
[1988]. 14p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract ACO5-760R00001. Order Number DE90005701. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This addendum to the 1988 Environmental Reports contains an 
expanded list of chemicals with additional information regarding the 
types of releases, the estimated quantities released, the major pro- 
cesses contributing to the releases, and a brief description of the 
basis of estimates for calendar year 1988. 5 tabs. 


14857 (ETDE-mf-0740184) Absorption spectroscopy for 
the detection of hydroxyl radicals in the troposphere. 
Callies, J. Koeln Univ. (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet. 9 Jul 1988. 155p. (in German). 
Order Number DES90740184. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

In the framework of this study, an existing long-path adsorption 
spectrometer for the determination of OH radical concentrations 
was modified and improved. In this connection, the reliability of de- 
tection was increased in two ways by the simultaneous inclusion of 
a larger spectral range: Thus, it was possible to observe two OH 
lines (Q;(8), P4(1)) instead of one line, and to improve the data 
base for the correction of interfering tracer gases. By means of this 
device, two measurement campaigns were carried out in two differ- 
ently polluted regions of the FRG. In 1986, a campaign was carried 
out in a less polluted region in the Southern Black Forest, and in 
1987, a second campaign was carried out in the industrially pol- 
luted region of Juelich. The simultaneous measurement of the 
chemical and physical composition of the air mass tested permits 
an estimation of the OH production and the most important 
reaction partners of the OH radical and thus an informative inter- 
pretation of the OH values measured. (orig/RB). 


14858 (ETDE-mf—0740194) The status of the CFC problem. 
Political developments - status of research. DKV aktuell extra. 
Deutscher Kaelte- und Klimatechnischer Verein e.V., Stuttgart 
(Germany, F.R.). Apr 1989. 20p. (in German). Order Number 
DE90740194. Available from NTIS (US Sales Only), PC A03/MF 
A011. 

A survey is given of the state of the international discussion on 
the use of halogenated hydrocarbons (FCHC) in cooling agents. 
The standpoints of the German Refrigeration and Air-conditioning 
Association (DKV) on the development of substitutes, in particular 
partially halogenated FCHC 22 were presented. An increased re- 
search promotion is demanded in order to avoid harmful emissions, 
in particular in refrigeration engineering. For this purpose harmo- 
nization with the USA and the European neighbouring countries 
has to be reached. (KW). 


14859 (HW-50284) Total control requirement: Hanford 
plies. Hanford Works, Richland, WA (USA). 21 May 1957. 17p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO06- 
76RLO01830. (HAN-65701). Order Number DE90005609. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Allowing a Hanford reactor to attain a critical state after the 
coolant has been lost will not result in an appreciable increase in 
the fission products released to the surrounding country side. The 
fission product inventory within the reactor cannot be increased by 
as little as 1% by any conceivable excursion during a meltdown. In 
addition, damage to the Hanford reactor will be independent of 
whether a delayed critical state is reached or not. Since holding 
the reactor sub-critical will help neither the reactor plant nor the 
surrounding areas there is no reason to maintain the present con- 
trol requirements. Instead, it is recommended that the control 
strength be sufficient to hold the pile sub-critical only until the pro- 
cess tubes have been rendered useless as cooling channels. 





14860 (IE-HUJ-80/0001) Plan for a gas turbine power pliant 
in Jerusalem. [Interdisciplinary workshop for environmental 
problems]. Final report. Reichman, G. (ed.). Hebrew Univ., 
Jerusalem (israel). Sep 1980. 13p. (In Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The purpose of this workshop was to examine the proposal for 
the construction of a gas-turbine power plant in a natural reserve 
area near Jerusalem, in order to supply the city with power at 
times of emergency. Initially the city planners and the Israel Elec- 
tric Corporation tried to carry out the plan before public groups 
were given a chance to respond. However, their plan failed and the 
nature preservation organizations succeeded in opposing the pro- 
posal. The result was that the city remained without a source of 
power at times of emergency. The workshop examined the interac- 
tion between the different public groups: City Hall, the City 
Planning Commission, israel Electric Corporation, the Health Min- 
istry, the Authority for the Preservation of the Environment and 
other public groups. (EHN) 


14861 (IE-HUJ-86/0001) Examination of the atmospheric 
boundary layer in the Dead Sea region. Final scientific report. 
Cohen, A.; Weiss, M.; Merer, Y. Hebrew Univ., Jerusalem (Israel). 
Sep 1986. 58p. (in Hebrew and English). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, legends of graphs in English. 

From the study of solar radiation and its effect on the thermal 
balance of the Dead Sea, it was observed that the aerosol popula- 
tion in the atmosphere had a strong effect on evaporation. This 
population had its source in the Dead Sea, and its density and 
character were dependent on the salinity of the water. The atmo- 
spheric condition required measurements of aerosol density on site 
from the water level to a height of 1000 meter. This report summa- 
rizes the meteorological measurements that were conducted from a 
float at the center of the Dead Sea, and compares them with mea- 
surements performed from land. (EHN) 


14862 (IEIE—8903, pp. 1-4) Present situation of remote 
sensing technology and its problems. Meaning of remote 
sensing for environment on earth and Its problems. Toyoda, Hi- 
romichi (Seikei Univ., Faculty of Engineering, Tokyo, (Japan)). 
Seikei Univ., Tokyo (Japan). Faculty of Engineering. 25 Aug 1989. 
(in Japanese). In 1989 Joint convention record of institutes of elec- 
trical and information engineers, Japan (Part 4). Order Number 
DE90741820. Available from NTIS (US Sales Only), PC A08/MF 
A01. 

As the environmental problems surounding earth sphere, de- 
stroying of ozon layer at stratoshere, warming of earth, acid rain, 
reduction of tropical forest, were raised, and for each of them, 
mechanism of occurrence by figures, legal control to cope with, 
were explained. As the monitoring methods, ground observation 
and remote sensing by artificial satellite were itemized. Importance 
of remote sensing loaded on artificial satellite was emphasized. As 
the types of sensing, observation of altitudal distribution by infra- 
red spectrometer, observation of spacial distribution by laser-radar, 
were explained. As for the future problems, long term observation 
by international observation net-work, development of numerical 
model for prediction and its theoretical study, were indicated. 8 
rets., 7 figs., 1 tab. 


14863 (IEIE-8903, pp. 5-8) Present situation of remote 
sensing technology and Its problems. Presen: situation of re- 
mote sensing for artificial satellite and its future. Tanaka, 
Tasuku (National Space Development Agency of Japan, Tokyo, 
(Japan)). National Space Development Agency, Tokyo (Japan). 25 
Aug 1989. (In Japanese). In 1989 Joint convention record of insti- 
tutes of electrical and information engineers, Japan (Part 4). Order 
Number DEY90741820. Available from NTIS (US Sales Only), PC 
AO8/MF AO‘. 

Remote sensing for artificial satellite applied to the monitoring of 
global environmental disruption was explained. As the measuring 
methods of radiation, characteristics of passive sensor for observ- 
ing solar and earthly heat radiation and of active sensor by 
laser-radar which radiated radio wave by itself, were explained. 
and long life orbit of artificial satellite was mentioned for easy ob- 
servation and high resolution. In addition, equation for obtaining 
synchronous orbit with sun, recurence of it, were shown for stable 
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observation, with explanation of 3 dimentional control of solar bat- 
tery. Remote sensing satellites now working and under planning 
were introduced with explanation of observation functions for each. 
4 figs., 4 tabs. 


14864 (IEIE-8903, pp. 9-12) Present situation of remote 
sensing technology and its problems. Data processing of re- 
mote sensed image. Sakata, Toshifumi (Research and Information 
Center, Tokai Univ., Tokyo, (Japan)); Shimoda, Kiyohisa. Tokai 
Univ., Tokyo (Japan). Research and Information Center. 25 Aug 
1989. (In Japanese). In 1989 Joint convention record of institutes 
of electrical and information engineers, Japan (Part 4). Order 
Number DE90741820. Available from NTIS (US Sales Only), PC 
AO&/MF A01. 

Concerning digital data processing of remote sensed image, 
historical process of its development was explained, and as the re- 
cent topics, those were indicated that ground resolution power was 
improved to 20 meters from 80 meters, that spacial information 
was obtainable, and that, because 3 dimensional information was 
available, development of soft ware for its useful applications most 
important subject. Furthermore, those were emphasized that only 
observation by artificial satellite was available for time-series quan- 
titative observation, and that technology to analyze data for 
monitoring the earth environment was not well developed yet, were 
emphasized. As for the problems involved in processing of high 
resolution image, those were indicated with detailed explanation 
that stastical analysis was not applicable, that soft ware to analyze 
space information was still imcomplete, that introduction of fuzzy 
concept and expert system were necessary, and that application of 
artificial intelligence was important to 3 dimensional measurement. 
6 refs., 2 figs. 


14865 (IE-MOEI-ESRA-85/0002, pp. 91-92) Investigation of 
the atmospheric boundary and Its effect on the physical be- 
havior of the Dead Sea. Cohen, A.; Wise, M.; Merer, Y. Ministry 
of Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1985. (in Hebrew). In /Earth Science 
Research Administration] annual summary of research projects, 
1984. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

This report covers the following topics: (1) micrometeorology of 
the Dead Sea area, (2) mesometeorology of Israel, and its effect 
on the physical behavior (especially evaporation) of the Dead Sea 
and, (3) optics and radiation of the atmospheric boundary layer in 
this region. Meteorological measurements were conducted at sev- 
eral stations in the regions including sites located on floats in the 
sea. It appeared that the sea had a strong effect on the physical 
behavior of the atmosphere above it, and there were large varia- 
tions in humidity and winds between stations located on the sea 
and those on land. A mesometeorological numeric model was cre- 
ated for Israel under summer conditions. The model could be used 
for predictions of atmospheric conditions around the Dead Sea and 
evaporation from the water. A radiation model was developed. It 
used solar radiation data and the optical characteristics of aerosols 
in the atmosphere in order to calculate the short wave radiation on 
the water surface. (EHN) 


14866  (IE-MOEI-ESRA-86/0001, pp. 67-68) Investigation of 
the atmospheric boundary layer and Its effect on the physical 
behavior of the Dead Sea. Cohen, A. (Hebrew Univ. of 
Jerusalem, (Israel)); Merer, Y.; Weiss, M. Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Earth Science Research Adminis- 
tration. May 1986. (in Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1985. Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The purpose of this work is to measure and calculate annual av- 
erages of atmospheric parameters and to examine their effect on 
the predictions of different numerical models of evaporation from 
the Dead Sea. Results to date necessitate reexamination of the 
parameters that have been measured up to now because the new 
results show that the models are very sensitive to the values of the 
initial parameters when evaluating evaporation and wave forma- 
tions. The next stages will include daily measurements for a period 
of a year at the measurement station on the float in the center of 
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the Dead Sea, analysis of the data and developing a three- 
dimensional theoretical numerical model which will be run on the 
NCAR in Boulder, Colorado. (EHN) 


14867 (LA-UR-89-4077) A 3-D dynamical/chemicai GCM tor 
simulating the anthr eifects on ozone. Kao, C.Y.J. 
(Los Alamos National Lab., NM (USA)); Glatzmaier, G.A.; Malone, 
R.C.; Turco, R.P. Los Alamos National Lab., NM (USA). [1989]. 6p. 
Sponsored by U.S. Department of Defense; U.S. DOE Man- 
agement & Administration. DOE Contract W-7405-ENG-36. 
(CONF-8910338—1: 14. annual climate diagnostics workshop, San 
Diego, CA (USA), 16-20 Oct 1989). Order Number DE90004836. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

In spite of the significantly increased attention atmospheric 
ozone has received over the last two decades or so, a fully quanti- 
tative understanding of the three-dimensional ozone structure 
remains unavailable. In the past, one-dimensional (vertical column) 
models have provided most of the quantitative simulations of atmo- 
spheric chemical systems, because these models can treat large 
ensembles of chemical process economically. More recently, two- 
dimensional (meridional cross section) models have become 
popular, in part because of increasing computer capabilities. There 
has been little work using a sophisticated 3-D GCM coupled with a 
comprehensive photochemical model to study the chemical- 
dynamical interactions involving the ozone abundance. Namely, 
either the dynamics or the chemistry is too simplified in most of the 
existing models. Relatively more advanced photochemistry has 
been included in the stratospheric models (dealing the vertical 
domain from 20 to 70 km above the surface) at the expense of tro- 
pospheric details. An important motivation for this research has 
been the desire to estimate the magnitude of changes in the ozone 
layer induced by anthropogenic perturbations such as the injection 
of oxides of nitrogen and chlorine compounds. Accordingly, the at- 
tempt has been to develop a complete but feasible photochemical 
scheme and to combine it with the Los Alamos National Laboratory 
(LANL) 3-D GCM. 8 refs., 2 figs., 1 tab. 


14868 (MOEI-PP-3-88) The cost of changing air pollution 
level due to industry in Haifa and the Krayot Zone. Schechter, 
M.; Amir, S.; Brun, M. Haifa Univ. (israel). Natural Resources Re- 
search Center; Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Planning and Policy Div. Mar 1988. 16p. (In Hebrew). 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

A computerized model! was built to evaluate costs of alternative 
air pollution reduction technologies in order to minimize them. This 
study reviews the research activities during its first phase, in which 
RAINS, a model developed by IIASA Austria, was chosen as a 
prototype. It was decided to build a new mode! composed of sub- 
models with the following variables: production technologies in 
various plants and their costs, the costs of emission reduction, the 
connections between the technologies and the emissions, and the 
connections between the emissions and the levels of air pollution. 
Each of these variables, and tne requirements derived from the 
computerized model, as well as the relevant parameters for each 
variable, were defined. Recommendations were made conceming 
the methods of measuring the parameters. (LB) 4 refs. 


14869 (N-89-29853, pp. 62-65) Measurements of nitric ox- 
ide in the stratosphere at 44 N in autumn. Kondo, Y.; Matthews, 
W.A.; Aimedieu, P.; Robbins, D.E. International Council 
of Scientific Unions. Apr 1989. (NASA-CR-184979;NAS— 
1.26:184979;MAP-HANDBOOK-27;CONF-880780-: 27. plenary 
meeting of COSPAR, Espoo (Finland), 18-29 Jul 1988). In Middle 
Atmosphere Program. Handbook for MAP, volume 27. Available 
from NTIS, PC A24/MF A01; also available from SCOSTEP Secre- 
tariat, Illinois Univ., 1406 West Green Street, Urbana, IL 61801. 

Precision of the chemiluminescent instrument for balloon-borne 
NO measurement was improved by precise determinations of the 
flow rates of the sample air and the calibration NO in N2 gas. 
Based on the new calibration of these values, NO mixing ratio in 
the stratosphere was reanalyzed. The revision of the NO data does 
not at all alter the form of the diurnal variation. The average of the 
four NO profiles between 15 and 32 km obtained at 44 N in au- 
tumn is given. 
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14870  (N-89-29853, pp. 141-158) Why do planetary wave 
number one and the ozone transport vary annually in the 
Northern Hemisphere and semiannually in the Southern Hemi- 
sphere. Geller, M.A.; Wu, M.F.; Nash, E.R. International Council 
of Scientific Unions. Apr 1989. (NASA-CR-184979;NAS— 
1.26:184979;MAP-HANDBOOK-27 ;CONF-880780-: 27. plenary 
meeting of COSPAR, Espoo (Finland), 18-29 Jul 1988). In Middle 
Atmosphere Program. Handbook for MAP, volume 27. Available 
from NTIS, PC A24/MF ‘A01; also available from SCOSTEP Secre- 
tariat, Illinois Univ., 1406 West Green Street, Urbana, IL 61801. 

Evidence is cited from these studies and those of others showing 
the different nature of the yearly variations of the middle atmo- 
spheres of the Northern and Southern Hemispheres. The Northern 
Hemisphere middie atmosphere is shown to be characterized by 
annual variations in planetary wave number one amplitude and the 
accompanying ozone transports. The Southern Hemisphere middle 
atmosphere is shown to be characterized by semiannual variations 
in the amplitude of planetary wave number one and the accompa- 
nying ozone transports. The amplitude of wave number two in both 
hemispheres appears to vary annually. Examination is made of the 
nature of the planetary wave forcing in both hemispheres as well 
as the planetary wave propagation characteristics in both hemi- 
spheres in an attempt to better understand this. 


14871 (N-89-29853, pp. 209-211) Results of rocket meae- 
surements of jon ionization over Thumbe in MAP. 
Chakrabarty, D.K.; Beig, G.; Garg, S.C.; Subrahmanyam, P.; 
Zalpuri, K.S.; Somayajulu, Y.V.; Rao, M.N.M.;  Tandel, 
C.B.;  Murlikrishna, T.R. International Council of Scientific 
Unions. Apr 1989. (NASA-CR-—184979;NAS—1.26:184979;MAP- 
HANDBOOK-27;CONF-880780-: 27. plenary meeting of COSPAR, 
Espoo (Finland), 18-29 Jul 1988). In Middle Atmosphere Program. 
Handbook for MAP, volume 27. Available from NTIS, PC A24/MF 
A01; also available from SCOSTEP Secretariat, Illinois Univ., 1406 
West Green Street, Urbana, IL 61801. 

Under MAP, two rockets were launched from Thumba (8.5 N, 
76.8 E) around 1030 hrs Lt with identical payloads on 7 and 10 
March 1986 for D region studies. Positive ion densities were mea- 
sured by spherical probe and Gerdien condenser and electron 
densities were measured by Langmuir probe and propagation ex- 
periments. In both flights a valley in ionization height profile was 
noticed around 83 km. The density of ionization at this altitude was 
about 4 x 10(2) cu cm. A detailed positive ion-chemical scheme 
was used to reproduce the measured ionization height profiles. The 
density of NO needed to reproduce the valley in ionization at 83 
km came around 5 x 10(5) cu cm. A photochemical treatment with- 
out diffusion process was found inadequate to explain this value of 
NO. Calculations showed that the value of vertical eddy diffusion 
needed to reproduce the value of NO was around 10(6)sq cms. 
Interestingly, the same value of eddy diffusion coefficient was ob- 
tained when derived in the manner described by Thrane and his 
coworkers using only the positive ion current data of spherical 
probes. 


14872 (N-89-29853, pp. 217-219) Relativistic magneto- 
spheric electrons: Lower ion ric conductivity and 
long-term atmospheric variability. Baker, D.N.; Blake, J.B.; 
Klebesadel, R.;  Sentman, D.D.; Gorney, Dw;  Hig- 
bie, P.R. International Council of Scientific Unions. Apr 
1989. (NASA-CR-184979;NAS—1.26:184979;MAP-HANDBOOK- 
27;CONF-880780—: 27. plenary meeting of COSPAR, Espoo 
(Finland), 18-29 Jul 1988). In Middle Atmosphere Program. Hand- 
book for MAP, volume 27. Available from NTIS, PC A24/MF A01; 
also available from SCOSTEP Secretariat, Illinois Univ., 1406 West 
Green Street, Urbana, IL 61801. 

Long term observations of relativistic electrons in the earth’s 
outer magnetosphere show a strong solar cycle dependence with a 
prominent intensity maximum during the approach to solar mini- 
mum. This population therefore closely corresponds to the 
presence of high speed solar wind streams emanating from solar 
coronal holes. Using a numerical code, the precipitating electron 
energy deposition in the earth’s upper and middie atmosphere 
were calculated. Observed events (typically persisting several 
days) would have maximum effect in the 40 to 60 km altitude 
range with peak energy depositions greater than 110 keV/cu cm-s. 





It is suggested that this electron population could play an important 
long term role in modulating ‘ower D region ionization and middie 
atmospheric ozone chemistry. Methods are described of observing 
middie atmospheric and lower ionospheric effects of the electrons 
including balloon, riometer, and space-based ozone sensor sys- 
tems. A particularly promising approach may involve the monitoring 
of global Schumann resonance modes which are sensitive to 
global changes in the properties of the earth-ionosphere cavity. 
Present work indicates that Schumann resonance properties are 
moderately correlated with the flux of precipitating relativistic elec- 
trons thus offering the possibility of continuously monitoring this 
aspect of magnetosphere-atmosphere coupling. 


14873 (NEDOJ-P-8812) Survey on energy conversion of 
CO2 gas. Approach to solution of CO2 gas problems. New En- 
ergy Development Organization, Tokyo (Japan). Mar 1989. 233p. 
(In Japanese). Order Number DE90742055. Available from NTIS 
(US Sales Only), PC A11/MF A01. 

In this research, present state of the CO2 problems were gener- 
ally understood, which were internationally investigated recently as 
one of the environmental problems, then the measures devised to 
deal with the problems were studied, especially the trend of the re- 
search to convert CO, to fixed energy or other available materials, 
and their possibility was investigated. The reactivity of CO2 molu- 
cule seems not to be completely understood. Generally CO2 shows 
to react without any support by other energys or catalysts, provided 
reactivity of the object is completely high, however CO2 requires a 
lot of energy in the synthesis with object substrates. On the other 
hand, development of appropriate catalysts and saving of required 
energy are necessary for the reaction on the substrates with lower 
reactivity. Utilization of solar energy and others, never producing 
COz are desirable. As there are many researchs about COz2, such 
as separation from CO2 inclusion gases, biotically and chemically 
fixed CO, conversion, concentrated and effective promotion to the 
researchs in practical use is required. 426 refs., 92 figs., 37 tabs. 


14874 (NSME-89-04093) Canada/Nova Scotia Acid Rain 
Reduction Agreement: Annual report of the Nova Scotia De- 
partment of the Environment. Nova Scotia Ministry of the 
Environment, Halifax, NS (Canada). 1988. 29p. (MICROLOG-89- 
04093). Available from PC Nova Scotia Dept. of the Environment, 
5151 Terminal Bidg., 5th Floor, PO Box 2107, Halifax, NS, CAN 
B3J 3B7; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

From March 1987 to February 1988, the seven eastern 
Canadian provinces formalized acid rain agreements with the Gov- 
ernment of Canada. The agreements dealt with a phased program 
of emission reductions for sulfur dioxide over 10 years, with large 
point-sources being addressed first. Site selection for sulfur dioxide 
reductions were to be carefully selected by a computer model that 
linked sources and receptors of air pollution and coupled that infor- 
mation with costs of abatement technologies. This report is the first 
of a series to be produced each spring by the Nova Scotia Dept. of 
the Environment, providing details on Nova Scotia’s involvement in 
the acid rain reduction program of eastern Canada. This first an- 
nual report provides information on the Canada-Nova Scotia Acid 
Rain Agreement of February 1988, including the obligations of both 
parties, the sulfur dioxide emissions program, and the effects of 
acid rain on the province. The text of the agreement is also in- 
cluded. 2 figs. 


14875 (OME-89-04909, pp. 6) Energy and the environment. 
Hare, K. (Univ. of Toronto, Toronto, ON (Canada)). Ontario Ministry 
of Energy, Toronto, ON (Canada). 1989. (CONF-8904301-: On- 
tario’s energy choices conference, Toronto (Canada), 3-4 Apr 1989; 
MICROLOG-—89-04909). In Ontario’s energy choices conference 
proceedings. Available from PC Ontario Ministry of Energy, Com- 
munications Services Group, 62 Wellesley St., West, Main Floor, 
Toronto, ON, CAN M7A 2B7; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A discussion of scientific and economic issues related to the 
greenhouse and ozone effects is given. Carbon dioxide is com- 
monly considered to be the chief cause of the greenhouse effect. 
The atmospheric level of CO, increases by about 3 billion tonnes/ 
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year. However, gases other than COz2 including methane, nitrous 
oxide, and chlorofluorocarbons are responsible for about half the 
greenhouse effect. Atmospheric levels of these gases are increas- 
ing also, chiefly from agricultural and industrial activities. An 
evaluation is made of the extent to which the greenhouse effect is 
a verified phenomenon. Global warming of about 0.1 degrees cel- 
cius has been observed since 1896 but the warming has occurred 
in a sporatic pattern. A number of models for atmospheric warming 
exist. These models differ widely among themselves. On the basis 
of available evidence the greenhouse effect cannot be categorically 
said to be verified. The best method to minimize CO>2 output is dis- 
cussed. A recommendation has been made for a 20% reduction of 
COz emmissions by the year 2005. Economical analysis suggests 
that people will naturally seek to minimize CO2 output by switching 
to alternative energy sources when the global warming begins to 
have a serious economic impact. 


14876 (ORNL/M-837) Environmental surveillance data re- 
port for the second quarter of 1989. Daniels, K.L.; Goldberg, 
P.Y.; Horwedel, B.M.; McCollough, |.L.; Osborne-Lee, A.E.; Tardiff, 
M.F.; Teeters, S.W.; Valentine, C.K.; Wear, C.J.; Wolf, D.A. Oak 
Ridge National Lab., TN (USA). Dec 1989. 133p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE90005598. Available from NTIS, PC AO7/MF A01 - 
OSTI; GPO Dep. 

During the second quarter of 1989, over 3000 samples, which 
represent more than 6600 analyses and measurements, were col- 
lected by the Environmental Monitoring and Compliance Section. A 
network of real-time monitoring stations that telemeter 10-min aver- 
aged readings of radiation levels, total precipitation flows, water 
quality parameters, and air quality parameters around Oak Ridge 
National Laboratory (ORNL) also reported data. In addition, three 
meteorological towers sent weather data at various heights to a 
host computer every 15 min. The environmental monitoring pro- 
gram at ORNL was reviewed during the previous quarter and 
revisions are currently being implemented to reflect changing re- 
quirements and historical results. Five isotopes, 9H, 911, 1, 51, 
and 2'2Pb were the primary isotopes emitted from ORNL stacks 
during this quarter. Approximately 54% of the °H released came 
from the Tritium Target Facility and 43% came from the Isotope 
Solid State Ventilation System. The Melton Valley Complex emitted 
virtually all of the radioactive iodines at levels that were about the 
same as that for the previous quarter. A spike of '°'| was detected 
at the Isotope Solid State Ventilation System in April. This is proba- 
bly associated with the preparation of '*’ for charcoal filter testing 
at the High Fiux Isotope Reactor. The 2'*Pb source term for ORNL 
increased by 25 % over the last quarter, mostly because of in- 
creased emissions from the lsotope Solid State Ventilation System. 
Osmium-191 emissions (1.3E6 Bq) were reduced during this quar- 
ter to 0.4% of the previous quarter's emissions. Data are not 
reported for noble gas or '*5] and 12°] emissions because of prob- 
lems in data validation and analytical interferences. 25 refs. 


14877 (PB-89-226369/XAB) Characterization and control of 
radionuclide emissions from elemental phosphorus produc- 
tion. Report for May 1988-February 1989. Wallace, D.; Allen, K.; 
Obremski, J. Midwest Research Inst., Cary, NC (USA). Feb 1989. 
128p. Available from NTIS, PC A07/MF A01. 

This report presents the results of a study conducted by the In- 
dustrial Studies Branch in EPA's Office of Air Quality Planning and 
Standards that was designed to collect background information on 
radionuclide emissions from elemental-phosphorus production pro- 
cesses. The Office of Radiation Programs will use this information 
to evaluate the National Emission Standard for Hazardous Air Pol- 
lutants for radionuclide emissions from elemental phosphorus 
production in response to litigation by the Sierra Club. Information 
gathered included all emission data generated over the past 10 
years by EPA and elemental phosphorus facilities, test results of 
the test program conducted concurrently with this study (two scrub- 
bers), data compiled from plant visits to each of the five operating 
facilities, and data acquired through review of published literature, 
contact with knowledgeable EPA personnel, and telephone con- 
tacts with control-equipment vendors. The report provides 
descriptions of the elemental-phosphorus production processes, ra- 
dionuclide emissions from those processes, availability of control 
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techniques that could reduce those emissions, and the perfor- 
mance and costs of alternative control techniques. 


14878 (PB—89-226377/XAB) Economic criteria for reloca- 
tion. Final report. Bunger, B.M. Office of Radiation Programs, 
Washington, DC (USA). Jun 1989. 37p. (EPA-520/1-89/015). Avail- 
able from NTIS, PC A03/MF A01. 

This report provides background information on the social cost of 
relocating households away from areas contaminated as a result of 
a release of radioactive particulate material to the atmosphere from 
an accident at a nuclear power plant. Results of the analyses pre- 
sented in the report were used in the development of Protective 
Action Guides for relocation. 


14879 (PB—89-230536/XAB) Health-hazard evaluation report 
HETA 88-354-1955, Lakewood Radiator Shop, Denver, Col 
orado. Gunter, B.J.; Hammel, R. National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA). Mar 1989. 13p. (HETA- 
88-354-1955). Available from NTIS, PC A03/MF A01. 

In response to a request from the owners of three radiator repair 
shops located in Lakewood, Arvada, and Aurora, Colorado, an in- 
vestigation was made of lead exposures and worker blood-lead 
levels. All types of radiators were repaired and cleaned, most be- 
ing from automobiles. Lead exposure occurred when an oxygen 
acetylene torch was used to melt the lead-based solder used to 
attach the top and bottom to the core. Other contact with lead re- 
sulted from brushing, producing skin contact with the oxidized lead. 
Environmental samples for inorganic lead indicated concentrations 
ranging from 0.01 to 0.29 mg/m° with the average for all ten sam- 
ples being 0.16 mg/m®. Of the eight breathing zone samples taken, 
six exceeded the recommended criterion of 0.05 mg/m°. Of ten 
workers tested for blood lead levels, three had levels exceeding 40 
micrograms/deciliter and four had elevated zinc-protoporphyrin 
(ZPP) levels. No significant statistical association was noted be- 
tween breathing zone levels of lead and blood levels of lead. A 
health hazard existed from overexposure to lead during cleaning 
and repair of radiators. Specific control measures are recom- 
mended. 


14880 (PB-89-230544/XAB) Health-hazard evaluation report 
MHETA 88214-1952, Flying W Plastics Company, Glenville, 
West Virginia. Kuliman, G. National Inst. for Occupational Safety 
and Health, Morgantown, WV (USA). Mar 1989. 25p. (MHETA-88- 
214-1952). Available from NTIS, PC A03/MF A01. 

An investigation was made of possible hazardous working condi- 
tions at Flying W Plastics Company. Particular concern was 
expressed regarding noise, dust, and vapor exposures arising from 
the fabrication of polyethylene, polystyrene, and polyvinyl chloride 
(PVC) pipe and pipe fittings. Analysis of air samples indicated that 
largely aliphatic hydrocarbons, toluene, xylene, methylene chloride, 
and 1,1,1-trichloroethane were present at low levels. In the sam- 
ples tested, di-n-butyl-phthalate and di-cyclohexyl-phthalate were 
below detectable levels. Some of the workers were exposed to 
PVC dusts at concentrations ranging from 0.06 to 1.3mg/m®. Work- 
ers remained in the high dust exposure jobs for 1 year or less. 
Sections of the asbestos-insulation on the Braybender machine 
were damaged and could present an exposure hazard. Some em- 
ployees were exposed to hazardous levels of noise, including the 
grinder, line take off attendant, and hopper attendant. Hearing pro- 
tection was used by workers in the grinding area but not in the 
other noisy areas. A large unguarded chain drive was noted in the 
warehouse grinding area on the blending machine which did 
present a hazard to the workers. Hazards existed at the facility due 
to exposure to noise, asbestos insulation and PVC dust; a safety 
hazard existed from an unguarded chain drive. 


14881 (PB—89-232805/XAB) Determination of particle-size 
distribution and chemical composition of particulate matter 
from selected sources in Calitornia. Volume 1. Final report, 
Volume 2 and Volume 3 (appendices). Houck, J.E.; Chow, J.C.; 
Watson, J.G.; Simons, C.A.; Pritchett, L.C. OMNI Environmental 
Services, Inc., Beaverton, OR (USA). 30 Jun 1989. 692p. Available 
from NTIS, PC A99/MF E04. 

Sampling for particulate-matter emissions was conducted on 40 
sources in the Great Basin Valley, San Joaquin Valley, and South- 
east Desert Air Basins; the sources included: agricultural burning 
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emissions, agricultural soils, alkaline desert soils, alkaline playa 
dust, crude oil combustion emissions, diesel truck emissions, 
paved-road dust, residential wood-combustion emissions, sand and 
cinder storage dust, unpaved-road dust, and unpaved-urban-area 
dust. Chemical profiles were developed for each of the sources in 
seven particle size categories. Chemical analyses were conducted 
for 43 different chemical species. This data will be used to relate 
source contributions to measured particulate concentrations in the 
atmosphere and to develop strategies for attainment of the air 
quality standards in the three basins. 


14882 (PB—89-233449/XAB) Observational study of final 
cleaning and AHERA (Asbestos Hazard Emergency Response 
Act) clearance sampling at asbestos-abatement sites in New 
Jersey. for January 1988-June 1989. Kominsky, J.R.; 
Freyberg, R.W.; Brownlee, J.A.; Lucas, J.H.; Gerber, D.R. PEI As- 
sociates, Inc., Cincinnati, OH (USA). Aug 1989. 203p. Available 
from NTIS, PC A10/MF A01. 

See also PB—89-118392. 

A study was conducted during the summer of 1988 to document 
final cleaning procedures and evaluate Asbestos Hazard Emer- 
gency Response Act (AHERA) clearance air-sampling practices 
used at 20 asbestos-abatement sites in New Jersey. Each abate- 
ment took place in a school building and involved removal of 
surfacing material, thermal system insulation, or suspended ceiling 
tiles. Final cleaning practices tend to be similar among abatement 
contractors. Meticulous attention to detail in cleaning practices is 
important to a successful final cleaning. Sites passing a stringent 
‘no-dust’ criterion of a thorough visual inspection are more likely to 
pass the AHERA transmission electron microscopy clearance test. 
AHERA sampling and analytical requirements and recommenda- 
tions are not completely understood and followed by consultants 
conducting clearance air monitoring. Matrices are provided that 
cross-reference case history information on final cleaning proce- 
dures, visual inspections, and AHERA clearance practices at these 
sites. 


14883 (PB—89-233506/XAB) Air-quality-simulation model 
performance for one-hour averages. Moore, G.E.; Stoeckenius, 
T.E.; Hanna, S.; Strimitas, D. Systems Applications, Inc., San 
Rafael, CA (USA). Aug 1989. 150p. Available from NTIS, PC 
A07/MF A01. 

If a one-hour standard for sulfur dioxide were promulgated, air- 
quality dispersion modeling in the vicinity of major point sources 
would be an important air-quality-management tool. It is questioned 
whether currently available dispersion models would be suitable for 
use in demonstrating attainment of such a standard in the vicinity of 
large, elevated, buoyant point sources such as utility power plants. 
Results summarized suggest that using these models in connection 
with an hourly average standard does not present the regulatory 
community with any significant additional uncertainties that are not 
already being dealt with in connection with the current 3- and 24- 
hour standards. This review of the results of model evaluation 
studies was restricted to some fairly simple analyses. Additional 
analyses are recommended. Recommendations to improve model 
formulations are made regarding the treatment of plume behavior 
in the vicinity of the mixing height and the simulation of plume dis- 
persion within the mixed layer during convective conditions. 


14884 (PB—89-235501/XAB) Locating and estimating air 
emissions from sources of perchioroethylene and 
trichloroethylene. Final report. Most, C.C. Radian Corp., Re- 
search Triangle Park, NC (USA). Aug 1989. 117p. Available from 
NTIS, PC AO6/MF A01. 

To assist groups interested in inventorying air emissions of vari- 
ous potentially toxic substances, EPA is preparing a series of 
documents to compile available information on sources and emis- 
sions of these substances. This document deals specifically with 
perchloroethylene and trichloroethylene. Its intended audience in- 
cludes Federal, State, and local air-pollution personnel and others 
in locating potential emitters of perchloroethylene and trichloroethy- 
lene and in making gross estimates of air emissions therefrom. 
The document presents information on the types of sources that 
may emit perchloroethylene and trichloroethylene, process varia- 
tions and release points that may be expected within these 





sources, and available emissions information indicating the poten- 
tial for trichloroethylene and perchloroethylene releases into the air 
from each operation. 


14885 (PB-89-237135/XAB) Radon mitigation choices in 
the United States: A comparison of private- and public-sector 
developments. Witter, K.A.; Sanchez, D.C.; Craig, A.B. Environ- 
mental Protection Agency, Research Triangle Park, NC (USA). Air 
and Energy Engineering Research Lab. 1988. 7p. (EPA-600/J- 
88/345). Available from NTIS, PC AO2/MF A01. 

Pub. in Radiation Protection Dosimetry, Vol. 24, No. 1/4, 513- 
517(1988). 

This paper compares private- and public-sector developments re- 
lating to radon mitigation in the U.S. In response to elevated radon 
levels in many U.S. houses, the Federal and State governments 
and the private sector have undertaken many varied mitigation and 
public-information efforts resulting in a range of radon reduction 
installations in the U.S. Government-sponsored research and de- 
velopment of radon-mitigation techniques in single-family detached 
houses is compared with radon mitigation approaches undertaken 
by the private sector. An attempt is also made to compare premiti- 
gation diagnostics, the application of mitigation techniques to 
various substructure types, the performance of mitigation installa- 
tions, and the cost of the installations. The information collected 
indicates that subslab ventilation is the most common technique in 
both public- and private-sector radon mitigation; however, air-to-air 
heat exchangers and sealing are employed more frequently in the 
private sector than in government-sponsored mitigation. 


14886 (PB—89-237432/XAB) Detection of hydroxylated nitro 
aromatic and hydroxylated nitro polycyclic aromatic com- 
pounds in an ambient air-particulate extract using 
bioassay-directed fractionation. Nishioka, M.G.; Howard, C.C.; 
Contos, D.A.; Ball, L.M.; Lewtas, J. Battelle Columbus Labs., OH 
(USA). 1988. 11p. Available from NTIS, PC A03/MF A01. 

Pub. in Environmentil Science Technology, Vol. 22, 908- 
915(1988). 

This report identifies hydroxylated nitro-polynuclear aromatic hy- 
drocarbons (OH-NO2PAHs) in an ambient air-particulate extract by 
electron impact (El) and negative chemical ionization (NCI) high- 
resolution gas chromatography/mass spectrometry (HRGC/MS) 
analyses. Bioassay-directed fractionation through three sequential 
separations led to detection of these OH-NO2-PAHs in a highly mu- 
tagenic and substantially simplified subfraction of the extract. The 
compound class identification was based on comparison of both El 
and NCI mass spectra of reference OH-NO2-pyrenes. The HRGC/ 
MC retention values for seven OH-NO>-fluoranthene isomer. Quan- 
tification of this compound class by NCI HRGC/MC with on-column 
injection is demonstrated with sensitivity to 0.5 ng/micro L. 


14887 (PB-89-237556/XAB) Alternative compounds to 
reduce reliance on CFCs. Research memo. Wong, A.K.H. Poly- 
technic of the South Bank, London (UK). Inst. of Environmental 
Engineering. Jun 1989. 17p. (RM—116). Available from NTIS, PC 
E04/MF E04. 

The safety and efficiency factors of alternative compounds to re- 
place CFCs were investigated. The thermodynamic and transport 
properties of these refrigerants were compared to establish the 
most suitable alternative. Absorption refrigeration systems which 
use ammonia as a refrigerant are suggested to replace systems 
using CFCs. A method of comparing the efficiency of absorption 
and vapor compression systems was proposed. 


14888 (PB-89-237721/XAB) Additional analysis of EPA's 
(Environmental Protection Agency’s) 1984 asbestos survey 
deta. Final report, May 1987-September 1988. Rogers, J. Bat- 
telle Washington Operations, DC (USA). Sep 1988. 84p. Available 
from NTIS, PC AOS/MF A01. 

This report presents the results of an additional analysis of data 
from EPA’s 1984 asbestos in buildings national survey. The original 
survey report was entitled ‘Asbestos in Buildings: A National Sur- 
vey of Asbestos-Containing Friable Materials,’ EPA Report No. 
560/5-84-006. This additional analysis was undertaken to support 
EPA's ongoing asbestos-in-buildings program. In addition to esti- 
mates provided in the original report, the additional analysis 
provides estimates of the number of buildings and total floor area 
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of buildings with (a) any asbestos containing friable material 
(ACFM), (b) any damaged ACFM, and (c) any significantly dam- 
aged ACFM. These estimates are broken down into categories by 
type of ACFM, type of building, and height of building. Although 
condition and location of ACFM do not necessarily imply exposure 
to airborne asbestos, they are believed to be associated with air- 
borne asbestos exposure. The original survey reported that 20% of 
public and commercial buildings covered by the survey contain 
ACFM (733,000 out of 3.6 million buildings). 


14889 (PB-89-237994/XAB) Flexible Regional Emissions 
Data System (FREDS) source code, Version 2, 1985. Model 
Simulation. Mobley, J.D.; Saeger, M. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Air and Energy Engji- 
neering Research Lab. 28 Jun 1989. mag ta Available from 
NTISCP T11. 

Source tape is in the EBCDIC character set. This restricts prepa- 
ration to 9 track, one-half inch tape only. Identify recording mode 
by specifying density only. For price at 6250 bpi density, call NTIS 
Computer Products. Price includes documentation, PB—89-198816. 

The Flexible Regional Emissions Data System (FREDS) for the 
1985 NAPAP Emissions Inventory extracts emission data, pertinent 
modeling parameters and source identification information from 
point and area source data (contained in processed SAS files) and 
applies appropriate temporal, spatial, and pollutant species alloca- 
tion factors to derive a gridded, speciated, and temporally resolved 
emissions file suitable as input to regional scale atmospheric simu- 
lation models. FREDS consists of seven modules which are used 
to reformat the data, apply allocation factors to the annual emis- 
sion data, and ensure the quality of FREDS output. The seven 
modules are the hydrocarbon preprocessor, the quality control 
module, the model data-extraction module, the temporal allocation 
module, the speciation module, the spatial-allocation module, and 
the model-input preprocessor. Many of the modules can be imple- 
mented in a logical sequence or independently of the others in 
most cases. To maximize flexibility, FREDS allows the user to de- 
fine and assign emissions of up to 15 pollutants prior to 
the tempora! scenario, spatial grid origin and grid-cell size, and the 
number and relationship of pollutant subspecies. Software descrip- 
tion: The model is written in the FORTRAN and SAS programming 
languages for implementation on an IBM 3090 computer using the 
OS/TSO operating system. 


14890 (PB-89-238299/XAB) NIOSH (National institute for 
Occupational Safety and Health) testimony to Subcommittee 
on Health and the Environment, House Committee on inter- 
state Foreign Commerce and Subcommittee on Environment 
and the Atmosphere, House Committee on Science and Tech- 
nology by John F. Finklea, M.D., April 9, 1976. National inst. for 
Occupational Safety and Health, Cincinnati, OH (USA). 9 Apr 
1976. 16p. Available from NTIS, PC A03/MF A01. 

This testimony before the Subcommittee on Health and the Envi- 
ronment discussed the sulfur oxides problem and the roles of the 
workers at NIOSH in completing epidemiologic studies was in- 
tended for incorporation into the 1972 revision of the "EPA Air 
Quality Criteria for Sulfur Oxides.’ Instead, the work appeared as a 
monograph entitled 'Health Consequences of Sulfur Oxides: A Re- 
port from CHESS, 1970-1971’ and was attacked in the press. Dr. 
Finklea defended the roles of both himself and his investigative 
team in their efforts to obtain the information requested in the time 
allowed, citing the complexities of the task of determining the 
health effects of ambient air pollution. Three approaches were 
taken to gather such information: use of experimental animals in 
the laboratory, intensive study of a few patients or volunteers in a 
clinical lab setting, and epidemiologic or community studies involv- 
ing groups of people. A number of the factors in the efforts made 
were less than optimal. Even with these limitations, Dr. Finklea 
stated his belief that the monograph as published was technically 
sound and that appropriate caveats were included. 


14891 (PB-89-872469/XAB) Sulfur dioxide control (ex- 
cludes coakbuming sources). June 1986-September 1989 
(Citations from the NTIS data base). Report for June 1986- 

ber 1989. National Technical Information Service, 
Springfield, VA (USA). Oct 1989. 94p. Available from NTISPC 
NO1/MF NO1. 
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See also PB-89-872451. 

This bibliography contains citations concerning air pollution con- 
trol technology and a range of methods for removal of sulfur 
dioxide from waste streams and atmospheres. Flue-gas desulfur- 
ization by wet or dry sorbents, electron beam processes, corona 
discharge, reductive gases, microbial processes, and burner injec- 
tion systems are discussed. Applications to utilities, oil refineries, 
and the metallurgical and chemical industries are described. Con- 
trol of sulfur dioxide produced from coal burning is discussed in a 
separate bibliography. (Contains 155 citations fully indexed and in- 
cluding a title list.) 


14892 (PB-89-873509/XAB) Pollution effects of beryllium 
and beryllium compounds. January 1970-October 1989 
(Citations from the NTIS data base). Report for January 1970- 
October 1989. National Technical Information Service, Springfield, 
VA (USA). Oct 1989. 130p. Available from NTISPC NO1/MF N01. 

Supersedes PB-88-868914. 

This bibliography contains citations concerning sources and 
abatement measures utilized to control pollution caused by beryl- 
lium and beryllium compounds. Topics include exposure standards 
characterization, toxological studies, monitoring programs, and an- 
alytical procedures employed in detection and sampling operations. 
Considerable attention is given to coal-combustion and conversion 
processes as sources of beryllium contaminants. (This updated 
bibliography contains 214 citations, 18 of which are new entries to 
the previous edition.) 


14893 (PB—90-103219/XAB) Practical problems reducing 
radon in houses: Practical problems encountered during ef- 
forts to reduce radon concentration in houses. Osborne, M.C.; 
Brennan, T. Environmental Protection Agency, Research Triangle 
Park, NC (USA). Air and Energy Engineering Research Lab. 1988. 
6p. (EPA-600/J-88/390). Available from NTIS, PC A02/MF A01. 

Pub. in Building Research and Practice 16, No. 6, 363-366(Nov- 
Dec 1988). See also PB—87-191540. 

This paper discusses practical problems encountered during ef- 
forts to reduce radon concentrations in houses. The 10 problems 
identified represent only a few of the many daily problems encoun- 
tered by diagnosticians and mitigators. Nonetheless, they are some 
of the current common problems that need to be considered and 
hopefully resolved in the near future. The 10 problems are: incon- 
sistent sub-slab aggregate, hidden pathways to chimneys, 
variations in porosity of concrete/cinder block and block coatings, 
access to radon entry surfaces, diurnal/seasonal variation in radon 
concentrations, impact of radon-in-water on radon-in-air, sealing 
the top row of concrete blocks, insulating half-basements, sealing 
large thermal by-passes, and coping with direct rock exposure. 


14894 (PB-90-103797/XAB) Radon reduction in crawk 
space houses. Osborne, M.C.; Moore, D.G.; Southerlan, R.E.; 
Brennan, T.; Pyle, B.E. Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Air and Energy Engineering 
Research Lab. 1989. 19p. (EPA-600/J-89/078). Available from 
NTIS, PC A03/MF A01. 

Pub. in Jni. of Environmental Engineering, Vol. 115, No. 3, 574- 
589(Jun 1989). 

This paper gives results of an EPA study of radon-mitigation al- 
ternatives for crawl space houses in several houses in Nashville, 
TN. Application of one of these alternative mitigation options, suc- 
tion under a polyethylene membrane, has been successful in 
significantly reducing radon levels in both the crawl space and the 
house. The large radon concentrations measured under unvented 
plastic ground covers and the moisture barriers found in many 
crawl spaces can act as radon-rich reservoirs capable of contami- 
nating a crawl space and house during periods of depressurization. 
With the exhaust components of the mitigation system in place, 
radon levels below the plastic decreased by more than 95% under 
both passive and active suction conditions. Based on the study, 
the design of a cost-effective subplastic suction passive radon miti- 
gation system for crawl spaces seems promising. 


14895 (PB-90-115890/XAB) Quantitative estimate of the 
air-quality impacts of methanol fuel use. Russell, A.; Harris, J.; 
Milford, J.; St, D. Carnegie-Mellon Univ., Pittsburgh, PA (USA). 
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Dept. of Mechanical Engineering. Apr 1989. 243p. Available from 
NTIS, PC A11/MF A02. 

This study investigated the air-quality impacts of methanol fuel 
use in the South Coast Air Basin. Results of the recently completed 
study are: Controlling emissions from mobile sources alone will not 
lead to achievement of the National Ambient Air Quality Standard 
for ozone in the Basin by year 2000 or 2010, use of methanol fuels 
can help in reducing ozone concentrations. As a side benefit, con- 
centrations of PAN, NO. and PM10 are also reduced; the amount 
of ozone reduction is sensitive to fuel type. M100 (100% methanol) 
fuel is twice as effective as M85 (85% methanol, 15% gasoline) 
fuel when results are compared to the baseline ozone concentra- 
tion formed with the use of gasoline in advanced conventional 
vehicles; generally, formaldehyde levels in the atmosphere will re- 
main unchanged with the use of methanol fuel. However, 
formaldehyde concentrations may increase or decrease somewhat 
at some of the sites, depending upon specific local conditions. 


14896 (PB-90-116138/XAB) Occupational and environmen- 
tal exposures to radon: A perspective for mitigators. Sanchez, 
D.C.; Messing, M.; Saum, D. Environmental Protection Agency, 
Research Triangle Park, NC (USA). Air and Energy Engineering 
Research Lab. 1989. 13p. (EPA-600/D-89/188). Available from 
NTIS, PC A03/MF A011. 

This paper compares normal environmental and occupational ex- 
posures to radon and radon decay products for the occupational 
group, including radon mitigators and diagnosticians. Occupational 
exposures to radon and radon decay products and the associated 
high incidence of radiation-induced lung cancer form the basis for 
current concern for limiting exposures to radon. While it is now 
known that radon is a ubiquitous environmental pollutant and esti- 
mates exist as to what this means in terms of cancer risk to the 
general population, similar estimates are not available for radon 
mitigators and diagnosticians. 


14897 (PB-90-116153/XAB) Effect of humidity on carbon 
adsorption performance in removing organics trom contam- 
nated air streams. Report for January 1987-July 1988. Nunez, 
C.M.; Kosusko, M.; Daniel, B.E. Environmental Protection Agency, 
Research Triangle Park, NC (USA). Air and Energy Engineering 
Research Lab. 1989. 2i1p. (EPA-600/D-89/185). Available from 
NTIS, PC AO3/MF A01. 

This paper describes the configuration of EPA's in-house, 
automated, adsorption laboratory, operation of the laboratory, ex- 
perimental design for evaluating single-component adsorption in 
the presence of humidity, and results to date. An objective of the 
laboratory is to characterize the effects of relative humidity (RH) on 
performance at the lowest concentrations of concern for potentially 
toxic organic pollutants. Tests have been performed to characterize 
the effect of humidity on the removal of volatile organics from con- 
taminated air streams at concentrations ranging from 100 to 2000 
ppmv. Three compounds, toluene, ethanol, and methyl ethyl ke- 
tone, were independently tested with a RH range between 30 and 
70%. These tests were performed on activated carbon (BPL 4x10 
mesh) on two bed columns, 15.2 cm in diameter and 15.2 cm 
deep. 


14898 (PB-90-116161/XAB) National and regional trends in 
VOC (volatile organic compounds) and NOx emissions from 
1900 to 1987. Gschwandtner, G.; Husar, R.B.; Mobley, J.D. 
Pechan (E.H.) and Associates, Inc., Durham, NC (USA). 1989. 
14p. Available from NTIS, PC AO3/MF A01. 

The paper gives estimates of historic emissions of VOC and 
NOx for each state of the contiguous U.S. The emissions were es- 
timated for anthropogenic source categories which included 
transportation sources, external combustion sources, industrial pro- 
cesses, solid waste disposal, and miscellaneous other sources. 
From 1900 to the present, NOx emissions have increased steadily 
throughout the U.S. VOC emissions have historically been higher 
but, in recent years, the total emissions are nearly the same as for 
NOx. The reasons for these changes and source category contribu- 
tions are presented. As a result of these changes, the ratio of VOC/ 
NOx has decreased from 5.1 to 1.2 on a national basis from 1900 
to 1985, and from about 20 to less than 2 in certain states. The ra- 
tio of VOC/NOx emissions is important in modeling photochemical 





atmospheric reactions, especially ozone. The paper presents a ba- 
sis for understanding the temporal and spatial emissions trends. 


14899 (PB-90-116567/XAB) Statistical comparison of the 
eftect of relative and absolute humidity on fixed-bed carbon 
adsorption capacity. Report tor January 1987-July 1988. Dunn, 
J.E.; Nunez, C.; Kosusko, M. Arkansas Univ., Fayetteville, AR 
(USA). 1989. 27p. Available from NTIS, PC A03/MF A01. 

This paper describes statistical methods used to evaluate data 
for toluene (at several typical operating temperatures and humidity 
levels) and to determine which measure of humidity (relative or 
absolute) is more important in determining carbon adsorption effi- 
ciency. The water content of a solvent-laden stream is critical for 
its control via carbon adsorption, especially at relative humidities 
about 50-70%. (Relative humidity is the percent of saturation: ab- 
solute humidity is the total water content.) 


14900 (PB-90-116575/XAB) Versatile PC-based data acqui- 
sition and control system: Automation of EPA's 
(Environmental Protection Agency's) air toxics control labora- 
tory. Report for January 1987-July 1988. Nunez, C.M.; Machilek, 
R. Acurex Corp., Research Triangle Park, NC (USA). Southeast 
Regional Office. 1989. 18p. Available from NTIS, PC A03/MF A01. 
This paper discusses the decision-making process which re- 
sulted in the selection and configuration of the hardware and 
software for the Air Toxics Control Laboratory (ATCL) designed and 
built at EPA’s Air and Energy Engineering Research Laboratory, in 
response to the need for the evaluation of volatile organic com- 
pounds and hazardous air pollutants from commercial and 
industrial operations. The ATCL was designed to allow the investi- 
gation of a wide variety of control technologies. The equipment 
needed to perform these investigations varies widely. The first 
technology selected to be tested was adsorption using activated 
carbon. This technology directed most of the design decisions. A 
description of the automated facility and its operation is included. 


14901 (PB-90-116617/XAB) Definition of adverse effects 
for the purpose of establishing secondary national ambient 
air-quality standards. Tingey, D.T.; Hogsett, W.E.; Henderson, S. 
Environmental Protection Agency, Corvallis, OR (USA). Environ- 
mental Research Lab. 1989. 13p. (EPA-600/D-89/166). Available 
from NTIS, PC AO3/MF A01. 

Before the public can freely and fairly contribute to the environ- 
mental decision process, education on the importance of ecological 
and genetic diversity is needed. Education will assist the public in 
assigning both cost and quality of life values to environmental ef- 
fects as part of the process of assessing the adversity of an effect. 
Only when the value of an ecological good or service is under- 
stood can the decision be made whether to accept the impact or 
take action to prevent the adverse effect. The decision to prevent 
or limit adverse effects ultimately leads to regulatory policy. 


14902 (PB-90-116955/XAB) Technologies for CFC (chio- 
rofluorocarbons)/halon destruction. Final report, February-April 
1989. Dickerman, J.C.; Emmel, T.E.; Harris, G.E.; Hummel, K.E. 
Radian Corp., Research Triangle Park, NC (USA). Oct 1989. 75p. 
(DCN-89-239-004-71-05). Available from NTIS, PC AO4/MF A01. 

The report presents an overview of the current status of possible 
technologies used to destroy chlorofiuorocarbons (CFCs) and 
halons, chemicals implicated in the destruction of the stratospheric 
ozone layer. The Montreal Protocol, an international treaty to con- 
trol the production and consumption of these chemicals, allows 
countries to increase production by the volume of CFCs or halons 
destroyed, if the destruction technology has been approved by the 
Parties to the Protocol. The Parties have neither yet approved nor 
considered possible destruction technologies. The document is the 
first step in the United States’ review of such technologies, and will 
serve as the basis for additional work in this area. Key findings ad- 
dress the ability of the various technologies to effectively destroy 
CFCs; the environmental consequences of such destruction; the 
ability of current emission monitoring systems to verify that the 
CFCs have indeed been destroyed; the impacts of current regula- 
tions on CFC destruction; and the existence of any significant data 
gaps, along with recommendations of future required work to re- 
solve any unanswered issues resulting from the data gaps. 
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14903 (PB-90-116989/XAB) Compendium of methods for 
the determination of toxic organic compounds in ambient air. 
Riggin, R.M.; Winberry, W.T.; Murphy, N.T. Engineering-Science, 
Inc., Cary, NC (USA). Jun 1988. 605p. Available from NTIS, PC 
A99/MF A04. 

See also PB-90-116997. 

Determination of toxic organic compounds in ambient air is a 
complex task, primarily because of the wide variety of 
of interest and the lack of standardized sampling and analysis pro- 
cedures. This compendium of methods was prepared to provide 
current, peer-reviewed procedures in a standardized, written format 
for measuring toxic organic pollutants of primary importance in am- 
bient air. The various methods provide both sampling and 
analytical procedures for a variety of pollutants, including pesti- 
cides, PCBs, formaldehyde and other aldehydes, phosgene, 
n-nitrosodimethylamine, cresol/phenol, dioxin, non-speciated non- 
methane organic compounds, polynuclear aromatic hydrocarbons, 
and various other volatile nonpolar organic compounds. The com- 
pendium is a consolidation and republishing of Methods T01-105 
from the original Compendium (EPA 600/4-84-041), Methods 
T06-TO9 from the First Supplement (EPA-600/4-87-006), and T010- 
T014 from the Second Supplement (EPA-600/4-89/018). 


14904 (PB—90-116997/XAB) Second to com- 
pendium of methods for the determination of toxic organic 
compounds in ambient air. Report for April 1984-May 1988. 
Winberry, W.T.; Murphy, N.T. Engineering-Science, Inc., Cary, NC 
(USA). Jun 1988. 351p. Available from NTIS, PC A16/MF A02. 

See also PB-90-116989. 

Determination of toxic organic compounds in ambient air is a 
complex task, primarily because of the wide variety of compounds 
of interest and the lack of standardized sampling and analysis pro- 
cedures. This methods compendium was prepared to provide 
current, written, peer-reviewed analytical procedures in a standard- 
ized format for analysis of toxic organic pollutants of primary 
importance in ambient air. A core set of five methods covering 
some 29 air toxic compounds was published in the original Com- 
pendium (EPA 600/4-84-041, 1984). Four additional methods were 
added to the Compendium in the first Supplement (EPA 600/4-87- 
006, 1986). The Second Supplement adds five more methods to 
the Compendium, bringing the total number of methods in the 
Compendium to 14, covering a wide variety of toxic organic air pol- 
lutants. The five new procedures are applicable to pesticides 
(T010), formaldehyde (T011), non-methane organic c 
(T013), benzo(a)pyrene (T013), and various toxic VOCs (T014). As 
further advancements are made, the current methods in the Com- 
pendium may be modified or updated, or additional methods may 
be added as appropriate. 


14905 (PB—90-117086/XAB) Ambient air hydroxyl radical 
concentrations: Measurements and model predictions. Alt- 
shuller, A.P. Environmental Protection Agency, Research Triangle 
Park, NC (USA). Atmospheric Sciences Research Lab. May 1989. 
7p. (EPA—600/J-89/098). Available from NTIS, PC A02/MF A01. 

Pub. in JAPCA (Jnl. of the Air Pollution Control Association), Vol. 
39, No. 5, 704-708(May 1989). 

The review critically examines the limited number of recent near- 
surface measurements of hydroxyl radicals in urban and rural 
areas. Predictions of average tropospheric, hemispheric, and/or 
zonal concentrations of hydroxyl radicals derived from methyichio- 
roform and carbon monoxide concentrations and models are 
discussed. The limitations of one- and two-dimensional model pre- 
dictions of zonal and seasonal hydroxyl concentrations received 
detailed consideration. Of special concern on a regional scale are 
cloud cover effects on the penetration of ultraviolet radiation below 
320 micrometers which is critical to the subsequent reactions form- 
ing hydroxyl radicals. 


14906 (PB-90-119587/XAB) Assessing chemical releases 
and worker exposures from a filter press. Scott, J.; Sherban, K.; 
Marshall, M. Southwest Research Inst., San Antonio, TX (USA). 
Oct 1989. 125p. Available from NTIS, PC AO6/MF AO1. 

Chemical releases and worker exposures associated with the fil- 
tration of an industrial wastewater sludge were characterized. The 
fitter was a recessed chamber filter press with an open filtrate dis- 
charge system. Chemical releases and worker exposures for a 
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selected chemical were measured over four operational cy'clec, and 
various aspects of the filtration operation believed to influence the 
measurement values were documented. Ventilation patterns around 
the filter press were monitored. The worker's time-weighted aver- 
age exposures to total copper (low vapor pressure, highly insoluble 
form) during the 113-minute operational cycle ranged from 3.1 to 
25 micro g/cu m. To sludge feed and filter cake copper concentra- 
tions were approximately 0.1 and 1.0 weight percent. A noticeable 
difference in worker techniques was observed which may account 
for the large range of inhalation exposures during the cake-removal 
stage. During this stage, the inhalation exposures ranged from 11 
micro g/cu m to 130 micro g/cu m. The manual removal of filter 
cake comprised only 15% of the time in an average filtration cycle, 
but produced 72% of the worker's inhalation exposure. 


14907 (PB-90-119785/XAB) Directory of information re- 
sources related to health, exposure, and risk assessment of 
air toxics. Environmental Protection Agency, Research Triangle 
Park, NC (USA). Air Risk Information Support Center. Aug 1989. 
92p. (EPA—450/3-88/015). Available from NTIS, PC AO5/MF A01. 

Many State and local agencies are developing or implementing 
programs to control emissions of toxic air pollutants. To success- 
fully carry out these programs, in many cases, agency personnel 
must be familiar with a wide range of issues related to health, 
exposure, and risk assessment for toxic air pollutants. However, lo- 
cating appropriate sources of information on these topics is not 
always an easy task. This directory was prepared by the U.S. Envi- 
ronmental Protection Agency’s Air Risk Information Support Center 
(Air RISC) as a resource tool for state and local air pollution con- 
trol agencies and EPA Regional Offices to identify useful sources 
of information regarding health, exposure, and risk assessments 
for toxic air pollutants. 


14908 (PB—90-119926/XAB) Illinois homeowner’s guide to 
reduction of indoor radon. Final report. Van Leeuwen, P.S.; Hal- 
lenbeck, W. Illinois Univ., Chicago, IL (USA). School of Public 
Health. Jul 1989. 279p. Available from NTIS, PC A13/MF A02. 

This manual presents the issue of indoor radon in a format that 
is useful to the homeowner who is interested in addressing this 
problem. The information is specific for Illinois, and includes a dis- 
cussion of the natural environmental factors affecting indoor radon 
levels in Illinois (geological, meteorological and the contribution to 
airborne radon from groundwater), the home contribution factors 
(foundation configuration, below-grade openings, berming, and 
types of materials used) and the radon concentrating and diffusing 
affects of ventilation methods, energy-conservation measures, and 
air-handling devices such as heat exchangers, air filters, and hu- 
midification systems. The manual includes a series of decision 
trees for the development of a radon-reduction approach by the 
homeowner and a step-by-step guide to implementation of the cho- 
sen methods. Cost-estimate information for both remediation 
measures and prevention in new construction is also included, as 
are lists of contractors in the Illinois area and suppliers for reduc- 
tion materials. 


14909 (PB-90-120023/XAB) Scope of work: Effects of 
global climate change on agroecosystems. Phillips, D.L. Envi- 
ronmental Protection Agency, Corvallis, OR (USA). Environmental 
Research Lab. Aug 1989. 23p. (EPA-600/3-89/076). Available from 
NTIS, PC AO3/MF A01. 

The U.S. Environmental Protection Agency, Office of Research 
and Development (ORD), is initiating a Global Climate Change 
Program to evaluate the potential environmental effects of climate 
change. This document describes one project, Effects of Global 
Climate Change on Agroecosystems, which will be administered at 
the EPA Environmental Research Laboratory-Corvallis as part of 
the ORD program. The document describes the areas in which re- 
search will be undertaken in the project over the next five years. 
The document presents the scientific questions that must be 
addressed in order to answer important public-policy needs con- 
cerning the potential environmental effects of global climate change 
on agroecosystems and it describes the general-research ap- 
proaches that will be used to answer the scientific questions. 


14910 (PB—90-120072/XAB) Sensitivity of ecological land- 
scapes and regions to global climatic change. Neilson, R.P.; 
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King, G.A.; DeVelice, R.L.; Lenihan, J.; Marks, D. Oregon State 
Univ., Corvallis, OR (USA). Sep 1989. 193p. Available from NTIS, 
PC AO9/MF A01. 

Increasing awareness of the potential impacts from global cli- 
matic change has elicited a storm of research planning among all 
the major federal agencies. One of the primary difficulties con- 
fronted in the planning effort is the need to objectively define clear 
priorities for research dollars. This report is an attempt to con- 
tribute to the process of defining those priorities by scientifically 
defining specific regions, ecological systems, and attributes of 
those systems that might be particularly sensitive to climatic 
change. Two approaches to addressing sensitivity have been de- 
fined, intrinsic sensitivity and sensitivity relative to a particular 
stressor. Intrinsic sensitivity is gauged by past variations in different 
ecosystems. Extrinsic or stressor relative sensitivity addressed the 
same question, but from the perspective of a particular stress. 


14911 (PB-90-120106/XAB) Evaluation of emission-control 
options at Leeds Architectural Products. Boistad, J.N. 
Engineering-Science, Inc., Fairfax, VA (USA). Sep 1989. 79p. 
Available from NTIS, PC AO5/MF A01. 

The U.S. Environmental Protection Agency's Control Technology 
Center evaluated feasible alternatives to control emissions of 
volatile organic compounds (VOC) from a specialty aluminum coat- 
ing facility in CT. The facility desired to increase its use of high 
VOC-content liquid polyvinylidene fluoride (PVF) Kynar(R) coatings. 
The report examines several options for emission control by incin- 
eration of spray-booth and bake oven exhaust gases. The report 
also discusses the development of Kynar(R) powder coatings, 
other PVF powder coatings and triglycidyl isocyanurate (TGIC) 
polyester powder coatings with performance characteristics similar 
to liquid Kynar(R) coatings. 


14912 (PB-90-120122/XAB) Affordability analysis of lead 
emission controls for a smelter-refinery. Final report. Scherer, 
T.M. JACA Corp., Fort Washington, PA (USA). Oct 1989. 35p. 
Available from NTIS, PC A03/MF A01. 

This document evaluates the affordability and economic impact 
of additional control measures deemed necessary for a smelter- 
refinery to meet the lead emission standard. The emphasis in the 
analysis is on the impact of control costs on the smelter-refinery’s 
profitability. The analysis was performed using control-cost data 
from two different lead-smelter studies in conjunction with other ex- 
isting industry data. 


14913 (PB-90-120148/XAB) MOBILE4 exhaust emission 
factors and inspection/maintenance benefits for passenger 
cars. Technical report. Glover, E.L.; Brzezinski, D.J. Environmen- 
tal Protection Agency, Ann Arbor, Mi (USA). Technical Support 
Staff. Aug 1989. 66p. (EPA/AA/TSS/IM-89/3). Available from NTIS, 
PC A04/MF A01. 

The MOBILE4 Tech IV Credit Model is used to estimate the 
emission factor equations, the effects of Inspection and Mainte- 
nance (I/M) programs, and the bag fraction equations for 1981 and 
later passenger cars. The model's results are then stored in the 
EPA MOBILE4 emission factor model data base. The report de- 
scribes the development, use, and results of the Tech IV model. It 
also documents the normalized bag fractions, high-altitude emis- 
sion factors, biennial I/M credits, and idle-emission /M credits used 
in MOBILE4. 


14914 (PB-90-120288/XAB) Transport of atmospheric 
aerosols above the Sierra Nevada slopes. Final report, 1985- 
1986. Myrup, L.O.; Flocchini, R.G.; Ewell, D. California Univ., 
Davis, CA (USA). Dept. of Land, Air, and Water Resources. 15 Jan 
1989. 324p. Available from NTIS, PC A14/MF A02. 

This program documented the boundary-layer transport of 
aerosol pollution into Sequoia National Park. Four measurement 
programs were carried out: tethersonde profiles of temperature, 
humidity, and wind velocity; tethered balloon measurements of 
aerosol concentrations; pibal wind measurements at three sites in 
the park; and measurement of surface meteorological parameters 
at the pibal wind sites. They collected these data during July and 
August 1985 at Emerald Lake, Wolverton Meadow, and Ash 
Mountain. Conclusions are: when averaged over the entire mea- 
surement period the concentration of all fine particles is higher in 





upslope flows than otherwise; the fluxes of most elements also ex- 
hibit similar behavior; the concentrations of certain course particle 
elements show a strong tendency to increase with height in the 
lower 200 m during the nighttime hours; the potential for 'smog 
front’ phenomena seems to exist in the lower regions of the park, 
due to convergence in the mesoscale wind field; and the upslope/ 
downslope boundary layer, mesoscale, and large scale winds seem 
to interact in a complex fashion to produce the observed transport. 


14915 (PB—90-120544/XAB) Draft test report: A perfor- 
mance test on a spray dryer, fabric filter, and wet-scrubber 
system. Draft report. Garg, S. Environmental Protection Agency, 
Washington, DC (USA). Office of Solid Waste. Oct 1989. 128p. 
(EPA-530/SW-90/008). Available from NTIS, PC A07/MF A01. 

Also pub. as Radian Corp., Rese arch Triangle Park, NC. 
Progress Center Report no. DCN-89-232-011-03406. 

The EPA’s Office of Solid Waste (OSW) is currently developing 
regulations to control emissions of products of incomplete combus- 
tion, particulate matter, and toxic metals from hazardous-waste 
incinerators. Emissions data to support these regulations was col- 
lected and testing was conducted on a toxic-substances control 
waste incinerator between 4/25-27/89. EPA's objectives were to 
collect particulate and metals removal efficiency and emissions 
data for the combined spray dryer and baghouse system and the 
total air pollution control system; characterize the fate of waste- 
feed metals through the incineration and air pollution control 
systems; and evaluate the potential use of a surrogate metal ‘soup’ 
as a means of assessing control efficiencies and establishing al- 
lowable waste-feed concentrations for toxic metals. 


14916 (PB-90-500000/XAB) Exhaust Gas Recycle (EGR) 
setup and reduction programs (for microcomputers). Software. 
Huntley, R.; Ward, T. Environmental Protection Agency, Research 
Triangle Park, NC (USA). 1989. vp. Available from NTISCP DO01. 

The software is contained on 5 1/4-inch diskettes, double density 
(360K), compatible with the IBM PC microcomputer. The diskettes 
are in the ASCII format. 

These programs, EGRSETUP and EGRRED, are written in IBM 
PC BASIC, and will perform the setup and data calculations neces- 
sary for EPA Method 201, also known as the Exhaust Gas Recycle 
Method. Method 201 is a method to measure in-stack PM10 from 
stationary sources...Software Description: The program is written in 
the BASIC programming language for implementation on an IBM 
PC or compatible computer. 


14917 (PB-90-500257/XAB) ISCST: Industrial Source Com- 
plex Short Term. EPA/ORD (Environmental Protection Agency/ 
Office of Research and Development) air-quality simulation 
model (for microcomputers). Model-Simulation. Mersch, J. Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. 1 Aug 1989. vp. Available 
from NTISCP DO3. 

See also PB-90-500398. The software is contained on 5 1/4- 
inch diskettes, double density (860K), compatible with the IBM PC 
microcomputer. The diskettes are in the ASCII format. Price 
includes documentation, PB—88-171475, PB-88-171483, and PB— 
88-171491. 

The Industrial Source Complex Short-Term model is a steady- 
state Gaussian plume model which can be used to assess 
pollutant concentrations from a wide variety of sources associated 
with an industrial source complex. The model can account for set- 
tling and dry deposition of particulates, downwash, area, line and 
volume sources, plume rise as a function of downward distance, 
separation of point sources, and limited-terrain adjustment. Aver- 
age concentration or total deposition may be calculated in 1- ,2- ,3- 
,4- ,6 ,8- ,12- and/or 24-hour time periods. An 'N’-day average 
concentration (or total deposition) over the total number of hours 
may also be computed. Software Description: The model is written 
in the FORTRAN programming language for implementation on an 
IBM PC microcomputer. Data ARE in compressed format but a 
dearchive utility is included. 


14918 (PB-90-500265/XAB) LONGZ and SHORTZ. EPA/ 
ORD (Environmental Protection A /Otfice of Research 
and Development) air-quality simulation models. Model 
Simulation. Mersch, J. Environmental Protection Agency, 
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Research Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab. 1 Aug 1989. vp. Available from NTISCP D03. 

The model is contained on 5 1/4-inch, double density (360K) 
diskettes, compatible with the IBM PC microcomputer, ready for 
uploading to an IBM 3090 computer. Price includes documentation, 
PB-83-146092, PB-83-146100, PB-86-244878. 

LONGZ is designed to calculate the long-term and SHORTZ is 
designed to calculate the short-term pollutant concentration pro- 
duced at a large number of receptors by emissions from 
multiple-stack, building, and area sources. LONGZ uses statistical 
wind summaries to calculate long-term (seasonal or annual) aver- 
age concentrations. SHORTZ uses sequential short term (usually 
hourly) meteorological inputs to calculate concentrations for 
averaging times ranging from 1 hour to 1 year. The models are ap- 
plicable in areas of both flat and complex terrain, including areas 
where terrain elevations exceed stack-top elevations. The pro- 
grams require random-access mass storage capability. Software 
Description: The software is written in the FORTRAN programming 
language for implementation on an IBM mode! 3090 computer. The 
model is distributed on a 5 1/4-inch IBM/PC-compatible diskette. 
Data are in compressed format but a dearchive utility is included. 


14919 (PB-90-500273/XAB) CDM2: Climatological Disper- 
sion Model, Version 2.0. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) air-quality simu- 
lation model. ModelSimulation. Mersch, J. Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab. 1 Aug 1989. vp. Available from 
NTISCP DO01. 

See also PB-90-500406. The model is contained on 5 1/4-inch, 
double density (360K) diskettes, compatible with the IBM PC mi- 
crocomputer, ready for uploading to an IBM 3090 computer. Price 
includes documentation, PB-86-136546. 

CDM-2.0 (Climatological Dispersion Model-Version 2.0) deter- 
mines long-term (seasonal or annual) quasi-stable pollutant 
concentrations in rural or urban settings using average emission 
rates from point and area sources and a joint frequency distribution 
of wind direction, wind speed, and stability. The Gaussian plume 
hypothesis forms the basis for the calculations. Contributions are 
calculated assuming the narrow plume hypothesis, and involve an 
upwind integration over the area sources. Computations can be 
made for up to 200 point sources and 2500 area sources at an un- 
limited number of receptor locations. The number of point and area 
sources can be easily modified within the code. CDM-2.0 includes 
the following options: 16 or 36 wind-direction sectors; stack-tip 
downwash; and gradual (transitional) plume rise. The user has a 
choice of seven dispersion parameter schemes. Optional output 
includes point and area concentration rises and histograms pepo pol- 
lutant concentration by stability class. Software Description: The 
model is written in the FORTRAN programming language for imple- 
mentation on an IBM 3090, VAX 8650, or SUN 386i computer. The 
software is distributed on a 5 1/4-inch IBM PC-compatible diskette. 
Data are in compressed format but a dearchive utility is included. 


14920 (PB-90-500281/XAB) BLP: Bouyant Line and Point 
Source Dispersion Model. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) air-quality simu- 
lation model. ModelSimulation. Mersch, J. Environmental 
Protection Agency, Research Triangle Park, NC (USA). Environ- 
mental Sciences Research Lab. 1 Aug 1989. vp. Available from 
NTISCP D01. 

The model is contained on 5 1/4-inch, double density (360K) 
diskettes, compatible with the IBM PC microcomputer, ready for 
uploading to an IBM 3090 computer. Price includes documentation, 
PB-81-164642. 

The BLP (Buoyant Line and Point Source Dispersion Modei) was 
developed specifically for aluminum reduction plants. Aluminum re- 
duction plants are a complex arrangement of emission sources. In - 
addition to theoretical considerations, BLP is based on extensive 
wind-tunnel simulations of two reduction plants and an SF field- 
study tracer program at one of the plants. Software Description: 
The model is written in the FORTRAN programming language for 
implementation on an IBM 3090 computer. The software is dis- 
tributed on a 5 1/4-inch IBM/PC-compatible diskette. Data are in 
compressed format but a dearchive utility is included. 
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14921 (PB-90-500299/XAB) CALINE: California Line Source 
Model. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model. 
Model-Simulation. Mersch, J. Environmental Protection Agency, 
Research Triangle Park, NC (USA). Environmental Sciences Re- 
search Lab. 1 Aug 1989. vp. Available from NTISCP D02. 

The model! is contained on 5 1/4-inch, double density (360K) 
diskettes, compatible with the IBM PC microcomputer, ready for 
uploading to an IBM 3090 computer. Price includes documentation, 
PB-80-220841. 

The California Line Source dispersion model, CALINE, can be 
used to predict carbon monoxide concentrations near highways and 
arterial streets given traffic emissions, site geometry and meteorol- 
ogy. The model has adjustments for averaging time and surface 
roughness, and can handle up to 20 links and 20 receptors. It also 
contains an algorithm for deposition and settling velocity so that 
particulate concentrations can be predicted. Software Description: 
The model is written in the FORTRAN programming language for 
implementation on an IBM 3090, VAX, or SUN UNIX computer. The 
model is distributed on a 5 1/4-inch IBM PC-compatible diskette. 
Data are in compressed format but a dearchive utility is included. 


14922 (PB-90-500307/XAB) MPTER. EPA/ORD (Environ- 
mental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation. 
Mersch, J. Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. 1 Aug 
1989. vp. Available from NTISCP D02. 

See also PB—90-500356. The model is contained on 5 1/4-inch, 
double density (860K) diskettes, compatible with the IBM PC mi- 
crocomputer, ready for uploading to an IBM 3090 computer. Price 
includes documentation, PB-83-114207, PB-80-197361, and PB— 
86-217163. 

MPTER is a multiple point-source Gaussian model with optional 
terrain adjustment. MPTER estimates concentration on an hour-by- 
hour basis for relatively inert pollutants (i.e, SO. and TSP). 
MPTER uses Pasquill-Gifford or Briggs urban dispersion parame- 
ters and Briggs plume-rise methods to calculate the spreading and 
the rise of plumes. The model is most applicable for source- 
receptor distances less than 10 kilometers and for locations with 
tevel or gently rolling terrain. Terrain adjustments are restricted to 
receptors whose elevation is no higher than the lowest stack top. 
In addition to terrain adjustments, options are also available for 
wind-profile exponents, buoyancy induced dispersion, gradual 
plume rise, stack downwash, and plume half-life. Software Descrip- 
tion: The model is written in the FORTRAN programming language 
for implementation on an IBM-PC compatible microcomputer. Data 
are in compressed format but a dearchive utility is included. 


14923 (PB-90-500315/XAB) RAM. EPA/ORD (Environmental 
Protection Agency/Office of Research and Development) 
air-quality simulation model. Model-Simulation. Mersch, J. Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. 1 Aug 1989. vp. Available 
from NTISCP DO1. 

The model is contained on 5 1/4-inch, double density (360K) 
diskettes, compatible with the IBM PC microcomputer, ready for 
uploading to an IBM 3090 computer. Price includes documentation, 
PB-88-113261. 

RAM, a short-term Gaussian steady-state algorithm estimates 
concentrations of stable pollutants from urban point and area 
sources. Hourly meteorological data are used. Hourly concentra- 
tions and averages over a number of hours can be estimated. 
Briggs plume rise is used. Pasquill-Gifford dispersion equations 
with dispersion parameters thought to be valid for urban areas are 
used. Concentrations from area-sources are determined using the 
method of Hanna, that is, sources directly upwind are considered 
representative of area source emissions affecting the receptor. 
Special features include determination of locations of uniformly 
spaced receptors to ensure good area coverage with a minimum 
number of receptors. 


14924 (PB-90-500323/XAB) CRSTER: EPA/ORD (Envi- 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation. 
Mersch, J. Environmental Protection Agency, Research Triangle 
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Park, NC (USA). Environmental Sciences Research Lab. 1 Aug 
1989. vp. Available from NTISCP DO01. 

The model is contained on 5 1/4-inch, double density (360K) 
diskette, compatible with the IBM PC microcomputer, ready for up- 
loading to an IBM 3090 computer. Price includes documentation, 
PB-—271-360. 

The algorithm estimates ground-level concentrations resulting 
from up to 19 colocated elevated-stack emissions for an entire 
year and prints out the highest and second highest 1-, 3-, and 24- 
hour concentrations as well as the annual mean concentrations at 
a set of 180 receptors (5 distances by 36 azimuths). The algorithm 
is based on a modified form of the steady-state Gaussian plume 
equation which uses either Pasquill-Gifford or Briggs urban disper- 
sion coefficients and includes adjustments for plume rise and 
limited mixing. Terrain adjustments are made as long as the sur- 
rounding terrain is physically lower than the lowest stack-height 
input. Pollutant concentrations for each averaging time are com- 
puted for discrete, non-overlapping time periods (no running 
averages are computed) using measured hourly values of wind 
speed and direction, and estimated hourly values of atmospheric 
stability and mixing height. Software Description: The model is 
written in the FORTRAN programming language for implementation 
on an IBM 3090 computer. The software is distributed on a 5 1/4- 
inch IBM/PC-compatible diskette. Data are in compressed format 
but a dearchive utility is included. 


14925 (PB-90-500331/XAB) PTPLU. EPA/ORD (Environmen- 
tal Protection Agency/Office of Research and Development) 
air-quality simulation model. Model-Simulation. Mersch, J. Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Environmental Sciences Research Lab. 1 Aug 1989. vp. Available 
from NTISCP DO1. 

The model is contained on 5 1/4-inch, double density (360K) 
diskettes, compatible with the IBM PC microcomputer, ready for 
uploading to an IBM 3090 computer. Price includes documentation, 
PB-83-211235. 

PTPLU is a point-source dispersion Gaussian screening model 
for estimating maximum surface concentrations for 1-hour concen- 
trations. PTPLU is based upon Briggs’ plume-rise methods and can 
use either Pasquill-Gifford or Briggs’ urban dispersion coefficients. 
PTPLU is an adaption and improvement of PTMAX which allows 
for wind-profile exponents and other optional calculations such as 
buoyancy-induced dispersion, stack downwash, and gradual plume 
rise. PTPLU produces an analysis of concentration as a function of 
wind speed and stability class for both wind speeds constant with 
height and wind speeds increasing with height. Using the extrapo- 
lated wind speeds and the options allows the model user a more 
accurate selection of distances to maximum concentration. PT- 
PLU1 is the interactive version of the model. Software Description: 
The model is written in the FORTRAN programming language for 
implementation on an IBM 3090 computer. The software is dis- 
tributed on a 5 1/4-inch IBM/PC-compatible diskette. Data are in 
compressed format but a dearchive utility is included. 


14926 (PB—90-500349/XAB) VALLEY. EPA/ORD (Envi 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation. 
Mersch, J. Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. 1 Aug 
1989. vp. Available from NTISCP D01. 

The model is contained on 5 1/4-inch, double density (360K) 
diskettes, compatible with the IBM PC microcomputer, ready for 
uploading to an IBM 3090 computer. Price includes documentation, 
PB-274-054. 

The VALLEY algorithm is a steady-state, univariate Gaussian 
plume dispersion algorithm designed for estimating either 24-hour 
or annual concentrations resulting from emissions from up to 50 
(total) point and area sources. Calculations of ground-level pollutant 
concentrations are made for each frequency designated in an array 
defined by six stabilities, 16 wind directions, and six wind speeds 
for 112 program-designed receptor sites on a radial grid of variable 
scale. Empirical dispersion coefficients are used and include adjust- 
ments for plume rise and limited mixing. Plume height is adjusted 
according to terrain elevations and stability classes. Software De- 
scription: The software is written in the FORTRAN programming 





language for implementation on an IBM model 3090 computer. The 
model is distributed on a 5 1/4-inch IBM/PC-compatible diskette. 
Data are in compressed format but a dearchive utility is included. 


14927 (PB-90-500356/XAB) MPTER. EPA/ORD (Environ- 
mental Protection Agency/Office of Research and 
Development) air-quality simulation model (for microcomput- 
ers). Model-Simulation. Mersch, J. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. 1 Aug 1989. vp. Available from NTISCP D02. 

See also PB—90-500307. The software is contained on 5 1/4- 
inch diskettes, double density (860K), compatible with the IBM PC 
microcomputer. The diskettes are in the ASCII format. Price 
includes documentation, PB—83-114207, PB—80-197361, and PB— 
86-217163. 

MPTER is a multiple point-source Gaussian model with optional 
terrain adjustment. MPTER estimates concentration on an hour-by- 
hour basis for relatively inert pollutants (i.e, SO. and TSP). 
MPTER uses Pasquill-Gifford or Briggs urban dispersion parame- 
ters and Briggs plume-rise methods to calculate the spreading and 
the rise of plumes. The model is most applicable for source- 
receptor distances less than 10 kilometers and for locations with 
level or gently rolling terrain. Terrain adjustments are restricted to 
receptors whose elevation is no higher than the lowest stack top. 
In addition to terrain adjustments, options are also available for 
wind-profile exponents, buoyancy-induced dispersion, gradual 
plume rise, stack downwash, and plume half-life. Software Descrip- 
tion: The model is written in the FORTRAN programming language 
for implementation on an IBM-PC compatible microcomputer. Data 
are in compressed format but a dearchive utility is included. 


14928 (PB-90-500364/XAB) COMPLEX1. EPA/ORD (Envi- 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model (for microcomput- 
ers). Model-Simulation. Mersch, J. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. 1 Aug 1989. vp. Available from NTISCP D01. 

See also PB—90-500414. The software is contained on 5 1/4- 
inch diskettes, double density (360K), compatible with the IBM PC 
microcomputer. The diskettes are in the ASCII format. 

COMPLEX1 is a multiple point-source code with terrain adjust- 
ment. The model specifications for testing were suggested by team 
*B’ on complex terrain at the Regional Workshop on Air Quality 
Modeling in Chicago, February 1980. It is a sequential model utiliz- 
ing hourly meteorological input. It assumes a normal distribution in 
the vertical and a uniform distribution across a 22.5 degree sector. 
The initial screening technique for complex terrain applications, de- 
scribed in the Guideline on Air Quality Models (Revised), has been 
incorporated as an option in COMPLEX1. Software Description: 
The software is written in the FORTRAN programming language 
for implementation on an IBM model 3090 computer. The model is 
distributed on a 5 1/4-inch IBM/PC-compatible diskette. Data are in 
compressed format but a dearchive utility is included. 


14929 (PB-90-500372/XAB) RTDM 3.2: Rough Terrain Dif- 
fusion Model. EPA/ORD (Environmental Protection Agency/ 
Office of Research and Development) air-quality simulation 
model. Model-Simulation. Mersch, J. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. 1 Aug 1989. vp. Available from NTISCP D01. 

The model is contained on 5 1/4-inch, double density (860K) 
diskettes, compatible with the IBM PC microcomputer, ready for 
uploading to an IBM 3090 computer. Price includes documentation, 
PB-88-171467. 

The Rough Terrain Diffusion Model (RTDM 3.2) is a sequential 
Gaussian plume model designed to estimate ground-level concen- 
trations in rough (or flat) terrain in the vicinity of one or more 
co-located point sources. It is designed for applications involving 
chemically stable atmospheric pollutants and is best suited for ele- 
vation of buoyant-plume behavior within about 15 km from the 
source(s). RTDM has special algorithms to deal with plume behav- 
ior in complex terrain. Software Description: The software is written 
in the FORTRAN programming language for implementation on an 
IBM model 3090 computer. The model is distributed on a 5 1/4- 
inch IBM/PC-compatible diskette. Data are in compressed format 
but a dearchive utility is included. 
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14930 (PB—90-500380/XAB) ISCLT: industrial Source Com- 
plex Long Term. EPA/ORD (Environmental Protection Agency/ 
Office of Research and Development) air-quality simulation 
model. Model-Simulation. Mersch, J. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. 1 Aug 1989. vp. Available from NTISCP DO03. 

The model is contained on 5 1/4-inch, double density (360K) 
diskettes, compatible with the IBM PC microcomputer, ready for 
uploading to an IBM 3090 computer. Price includes documentation 
PB—88-171475, PB-88-171483, and PB—88-171491. 

The Industrial Source Complex Long Term model is a steady- 
state Gaussian plume model which can be used to assess 
pollutant concentrations from a wide variety of sources associated 
with an industrial-source complex. The model can account for set- 
tling and dry deposition of particulates, downwash, area, line and 
volume sources, plume rise as a function of downwind distance, 
separation of point sources, and limited terrain adjustment. ISCLT 
is designed to calculate the average seasonal and/or annual 
ground-level concentration or total deposition from multiple continu- 
ous point, volume, and/or areas sources. Provision is made for 
special discrete X, Y receptor points that may correspond to sam- 
pler sites, points of maxima, or special points of interest. 


14931 (PB-90-500398/XAB) ISCST: Industrial Source Com- 
plex Short Term. EPA/ORD (Environmental Protection Agency/ 
Ooffice of Research and Development) air-quality simulation 
model. Model-Simulation. Mersch, J. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmental Sci- 
ences Research Lab. 1 Aug 1989. vp. Availabie from NTISCP D03. 

See also PB—90-500257. The model is contained on 5 1/4-inch, 
double density (360K) diskettes, compatible with the IBM PC mi- 
crocomputer, ready for uploading to an IBM 3090 . Price 
includes documentation, PB-88-171475, PB—88-171483, and PB— 
88-171491. 

The Industrial Source Complex Short-Term model is a steady- 
state Gaussian plume model which can be used to assess 
pollutant concentrations from a wide variety of sources associated 
with an industrial-source complex. The model can account for set- 
tling and dry deposition of particulates, downwash, area, line and 
volume sources, plume rise as a function of downwind distance, 
separation of point sources, and limited terrain adjustment. 


14932 (PB-90-500406/XAB) CDM2: Climatological Disper- 
sion Model, Version 2.0. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) air-quality simu- 
lation model (for microcomputers). Model-Simulation. Mersch, 
J. Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab. 1 Aug 1989. vp. 
Available from NTISCP DO01. 

See also PB—90-500273. The software is contained on 5 1/4- 
inch diskettes, double density (360K), compatible with the IBM PC 
microcomputer. The diskettes are in the ASCII format. Price in- 
cludes documentation, PB—-86-136546. 

Climatological Dispersion Model-Version 2.0 (CDM-2.0) deter- 
mines long-term (seasonal or annual) quasi-stable pollutant 
concentrations in rural or urban settings using average emission 
tates from point and area sources and a joint frequency distribution 
of wind direction, wind speed, and stability. The Gaussian-plume 
hypothesis forms the basis for the calculations. Computations can 
be made for up to 200 point sources and 2500 area sources at an 
unlimited number of receptor locations. CDM-2.0 includes the 
following options: 16 or 36 wind-direction sectors, initial plume dis- 
persion, buoyancy-induced dispersion, stack-top down wash, and 
gradual (transitional) plume rise. The user has a choice of seven 
dispersion parameter schemes. Software Description: The software 
is written in the FORTRAN programming language for implementa- 
tion on an IBM-PC compatible microcomputer. Data are in 
compressed format but a dearchive utility is included. 


14933 (PB—-90-500414/XAB) COMPLEX1. EPA/ORD (Envi- 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation. 
Mersch, J. Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab. 1 Aug 
1989. vp. Available from NTISCP D01. 
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See also PB-90-500364. The model is contained on 5 1/4-inch, 
double density (860K) diskettes, compatible with the IBM PC mi- 
crocomputer, ready for uploading to an IBM 3090 computer. 

COMPLEX1 is a multiple point-source code with terrain adjust- 
ment. The model specifications for testing were suggested by team 
"B’ on complex terrain at the Regional Workshop on Air Quality 
Modeling in Chicago, February 1980. It is a sequential model utiliz- 
ing hourly meteorological input. It assumes a normal distribution in 
the vertical and a uniform distribution across a 22.5 degree sector. 
The initial screening technique for complex terrain applications, de- 
scribed in the Guideline on Air Quality Models (Revised), has been 
incorporated as an option in COMPLEX1. Software Description: 
The software is written in the FORTRAN programming language 
for implementation on an IBM model 3090 computer. The model is 
distributed on a 5 1/4-inch IBM/PC-compatible diskette. Data are in 
compressed format but a dearchive utility is included. 


14934 (PB-90-500422/XAB) Meteorological processor for 
regulatory models (MPRM-1.1). Model-Simulation. Lee, R.F.; Ir- 
win, J.S. Environmental Protection Agency, Research Triangle 
Park, NC (USA). Atmospheric Sciences Research Lab. Sep 1988. 
vp. Available from NTISCP D99. 

See also PB—90-500430. The model is contained on 5 1/4-inch, 
double density (860K) diskettes, compatible with the IBM PC mi- 
crocomputer, ready for uploading to an IBM 3090 computer. Price 
includes documentation, PB—89-127526. 

Version 1.1 of MPRM provides a general-purpose computer pro- 
cessor for organizing available meteorological data into a format 
suitable for use by air-quality dispersion models. Specifically, the 
processor is designed to accommodate those dispersion models 
that have gained EPA approval for use in regulatory decision mak- 
ing. The first stage retrieves the meteorological data from computer 
tape or disk files and processes the data through various quality 
assessment checks. The second stage collects all data available 
for a 24-hour period and stores these data in a combined (merged) 
format. The third stage reads the merged meteorological data and 
performs the necessary processing to produce a meteorological 
data file suitable for use by the specified dispersion model. Soft- 
ware Description: The software is written in the FORTRAN 77 
programming language for implementation on an IBM 3090 or VAX 
computer. The software is distributed on 5 1/4-inch IBM PC- 
compatible diskettes. Data are in compressed format but a 
dearchive utility is included. 


14935 (PB—90-500430/XAB) Meteorological processor for 
regulatory models (MPRM-1.1) (for microcomputers). Model 
Simulation. Lee, R.F.; Irwin, J.S. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Atmospheric Sciences 
Research Lab. Sep 1988. vp. Available from NTISCP D99. 

See also PB-90-500422. The model is contained on 5 1/4-inch, 
double density (360K) diskettes, compatible with the IBM PC mi- 
crocomputer, ready for uploading to an IBM 3090 computer. Price 
includes documentation, PB—89-127526. 

Version 1.1 of MPRM (Meteorological Processor for Regulatory 
Models) provides a general-purpose computer processor for orga- 
nizing available meteorological data into a format suitable for use 
by air-quality dispersion models. Specifically, the processor is de- 
signed to accommodate those dispersion models that have gained 
EPA approval for use in regulatory decision making. MPRM can be 
envisioned as a three-stage system. The first stage retrieves the 
meteorological data from computer tape or disk files and processes 
the data through various quality-assessment checks. The second 
stage collects all data available for a 24-hour period (upper air ob- 
servations, hourly surface weather observations, and data collected 
as part of an on-site meteorological measurement program) and 
Stores these data in a combined (merged) format. The third stage 
reads the merged meteorological data and performs the necessary 
processing to produce a meteorological data file suitable for use by 
the specified dispersion model. 


14936 (PB—90-850215/XAB) Alr pollution: Remote sensing. 
July 1980-September 1989 (Citations from the International 
Aerospace Abstracts data base). Report for July 1980- 

ber 1989. National Technical Information Service, 
Springfield, VA (USA). Nov 1989. 63p. Available from NTISPC 
NO1/MF NO1. 
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U.S. sales only. 

This bibliography contains citations concerning the application of 
remote sensing to air-pollution detection. Remote-sensing tech- 
niques discussed include radar scattering, aerial and spaceborne 
photography, microwave radiometry, and thermal imaging. Applica- 
tions include the monitoring of stack-gas emissions, vegetation 
emissions, forest fires, episodic air pollution, exhaust emissions, 
chlorohydrocarbons, urban smog, and general aspects of air- 
pollution monitoring and identification. Remote sensing techniques 
applied to ocean pollution are discussed in a separate bibliogra- 
phy. (Contains 118 citations fully indexed and including a title list.) 


14937 (PB-90-851056/XAB) Radon detection in homes and 
bulidings. January 1970-October 1989 (Citations from the NTIS 
data base). Report for January 1970-October 1989. National 
Technical Information Service, Springfield, VA (USA). Nov 1989. 
166p. Available from NTISPC NO1/MF N01. 

Supersedes PB-89-852743. 

This bibliography contains citations concerning the detection of 
radon and radon-daughter gases in homes and residential build- 
ings. Topics cover measurement techniques and equipment, the 
effect of local geology on radon in a building, the effect of home 
weatherization measures on radon levels, and sources of radon 
entering buildings, including tap water. Risk assessment and ways 
to control the amount of radon in a building are briefly considered. 
(This updated bibliography contains 312 citations, 80 of which are 
new entries to the previous edition.) 


14938 (PNL-6825) Hanford Site environmental report for 
calendar year 1988. Jaquish, R.E.; Bryce, R.W. (eds.). Pacific 
Northwest Lab., Richland, WA (USA). May 1989. 293p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract ACO6-76RL01830. 
Order Number DE90005687. Available from NTIS, PC A11/MF 
A01; OSTI; INIS; GPO Dep. 

Environmental activities at Hanford in 1988 included monitoring 
and compliance programs, and related programs such as cultural 
resources, wildlife, and meteorology. Monitoring activities 
conducted at Hanford during 1988 indicated radionuclide concen- 
trations well below applicable DOE and EPA standards. 
Radioactive materials released from Hanford operations were gen- 
erally indistinguishable from background concentrators in the offsite 
environment. Chemical concentrations in air were below applicable 
standards established by the EPA and the State of Washington. 
Chemicals detected in the ground water beneath the Site can be 
attributed to both Hanford operations and natural background lev- 
els. Several chemicals regulated by the EPA and the State of 
Washington exceeded EPA drinking water standards (DWS). 


14939 (PNL-7197) MLAM assessment of air concentration, 
deposition, and dose for Chernobyl reactor accident. Olsen, 
A.R.; Davis, W.E.; Didier, B.T.; Soldat, J.K.; Napier, B.A.; Peloquin, 
R.A. Pacific Northwest Lab., Richland, WA (USA). Dec 1989. 74p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO06- 
76RL01830. Order Number DE90006229. Available from NTIS, PC 
A04/MF A01; OSTI; INIS; GPO Dep. 

The purpose of this report is to provide estimates for the areas 
in Europe affected by the accident involving Unit 4 of the Cher- 
nobyliskaya Atomic Energy Station which resulted in the release of 
radioactive material to the atmosphere. 


14940 (PNL-SA-16971) The use of computer programs to 
determine environmental compliance, predict performance, 
and assess impacts. Higley, K.A. (Pacific Northwest Lab., Rich- 
land, WA (USA)); Geiger, R.A. Pacific Northwest Lab., Richland, 
WA (USA). Nov 1989. 9p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract ACO6-76RL01830. (CONF-891053-16: 28. 
Hanford life sciences symposium on environmental monitoring, 
restoration and assessment: what have we learned?, Richland, WA 
(USA), 16-19 Oct 1989). Order Number DE90005230. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Mathematical models (and their computerized analogues) are 
widely used in the environmental field to answer questions that 
cannot easily be addressed by other means. Environment-focused 
computer programs have been developed for a variety of purposes. 
They are used to predict the long-term performance of repositories, 
estimate the acute impacts from accidental releases of hazardous 





materials, demonstrate compliance with federal regulations, and 
evaluate the effects of routine releases of materials into the envi- 
ronment. Our willingness and, in many instances, need to rely 
solely on these computer programs for answers place us in a po- 
tentially vulnerable position. What steps should be taken to ensure 
the accuracy and reasonableness of the computer program-derived 
assessments? This paper will suggest criteria for the development, 
selection, and use of environmental models as implemented in 
computer programs. A comparison of these criteria will be made 
for two situations: (1) their use to demonstrate regulatory compli- 
ance with the radionuclide emission standards of 40 CFR Part 61; 
and (2) their use as scientific tools to evaluate the effects of rou- 
tine releases of radioactive materials into the environment. 
Validation, verification, calibration, and quality assurance will be ad- 
dressed in light of the specific program applications. 11 refs. 


14941 (RISO-M-2755) Atmospheric chemistry of organic 
sulfur and nitrogen compounds: First annual progress report 
1988. Nielsen, O.J.; Sidebottom, #!.W.; Treacy, J.J. (eds.). Risoe 
National Lab., Roskilde (Denmark). Dec 1988. 45p. Order Number 
DE90616041. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The work carried out during the first year of a four year Danish- 
Irish contract with the European Economic Community is 
described. The reactions of OH radicals with dialkyl sulfides and ni- 
troalkanes have been studied applying both an absolute technique 
of pulse radiolysis with kinetic spectroscopy and a relative rate 
method using conventional smog chamber facilities. The reactions 
of OH with dimethyl sulfide and nitromethane have been investi- 
gated in special detail. Rate constants for reaction of Ci atoms with 
the same compounds have been determing using the relative rate 
method. (author). 


14942 (UCID-21777) Recent investigations in air filtration. 
Lawrence Livermore National Lab., CA (USA). [1990]. 50p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90005688. Available from NTIS, 
PC AO4/MF A01 - OSTI; GPO Dep. 

This publication contains nine articles describing research inves- 
tigations carried out by the Special Projects Division, Hazards 
Control Department, of the Lawrence Livermore National Labora- 
tory (LLNL) focusing on investigating health and safety problems 
arising within LLNL programs. 5 refs., 9 figs., 1 tab. 


14943 (UCID-21785) Condensation growth and nucleation 
scavenging over large fires. Edwards, L.L. Lawrence Livermore 
National Lab., CA (USA). 16 Nov 1989. 32p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE90005679. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

After a hypothesized large-scale nuclear war, massive fires may 
be ignited and inject large amounts of smoke into the atmosphere. 
Data suggest that nucleation scavenging where smoke particles act 
as cloud condensation nuclei (CCN) may be an important mecha- 
nism for incorporating these particles into cloud droplets. The 
fraction of smoke particles that act as CCN depends on the cloud 
environment as well as the affinity of smoke particles for water. 
The extent of particle growth through condensation/evaporation 
and drop nucleation is uncertain, partly due to inaccurate 
knowledge of the values of the condensation and thermal accom- 
modation coefficients. A numerical model of detailed microphysics 
is used to conduct a parametric study of nucleation over plausible 
ranges of these coefficients. We consider initial particle concentra- 
tions of 10°to 10’ m-® of air and updraft speeds of 1 to 100 
ms~'. The study provides insight into how well the condensation 
and thermal accommodation coefficients must be characterized to 
predict the fraction of smoke particles that act as CCN in a given 
dynamical environment. Our results show that for a representative 
continental aerosol, a value of 0.0001 is much too low for the con- 
densation coefficient. Further, values of 0.036 and 1. produce 
nearly the same drop spectrum. In this case, there is very little 
sensitivity to the value of the thermal accommodation coefficient. 
22 refs., 13 figs., 5 tabs. 
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14944 Growth declines in red spruce. McLaughlin, S.B. (Oak 
Ridge National Lab., TN (USA)); Adams, H.S. Journal of Forestry 
(USA), 85(10): 50-51 (Oct 1987). 

In this letter, the authors take issue with Zedaker, Hyink, and 
Smith who have indicated that observed red spruce growth de- 
clines can be expected based on growth trends for even-aged 
stands of red spruce as documented in Meyer (1929). Recently, an 
examination was made of stand stocking levels at 750 sites where 
red spruce were cored and neither the rate of growth decline nor 
the extent of mortality were found to be related to stand stocking 
levels or previous disturbance history. The authors conclude that 
the Meyer data do not represent an appropriate model for stand dy- 
namics of old-growth, high-elevation stands and no not adequately 
explain the growth declines observed at many of those sites. 


14945 The integrated forest study on effects of atmospheric 

tion: A status report. . Johnson, D.W. (Oak Ridge Na- 
tional Lab., TN (USA)); Lindberg, S.E.; Bondietti, E.A.; Cole, D.W.; 
Lovett, G.M.; Mitchell, M.; Ragsdale, L.H. Proceedings, Annual 
Meeting, Air Pollution Control Association (USA), 1: 1-16 (1987). 
(CONF-870695—: 80. annual meeting of the Air Pollution Control 
Association, New York, NY (USA), 21-26 Jun 1987). 

Technical Paper 87-34.4. 

The principal objective of the Integrated Forest Study on Effects 
of Atmospheric Deposition is to determine the effects of atmo- 
spheric deposition at sulfur and nitrogen on forest nutrient cycling. 
The study integrates a field monitoring component, involving quan- 
tification of atmospheric deposition and nutrient cycling in a variety 
of forest sites, and experimental research, including laboratory and 
field studies to investigate selected atmospheric and soil processes 
in great detail. The research is being conducted at forested sites in 
the northwestern, northeastern, and southeastern United States 
and in Norway. The sites selected for this study represent a range 
of conditions in climate, air quality, soils, and vegetation, which will 
facilitate testing hypotheses about the effects of atmospheric sulfur 
and nitrogen deposition on forest nutrient cycles. Preliminary 
results show a wide range in atmospheric sulfur and nitrogen de- 
position and in ecosystem responses to such deposition, some of 
which are consistent with previous predictions. 


14946 Uncertainties in the estimation of materials damage 
due to acid deposition. Lipfert, F.W. (Brookhaven National Lab., 
Upton, NY (USA)). Proceedings, Annual Meeting, Air Pollution 
Control Association (USA), 6: 1-14 (1987). (CONF-870695—: 80. 


annual meeting of the Air Pollution Control Association, New York, 
NY (USA), 21-26 Jun 1987). 

Technical Paper 87-92.1. 

Damage to materials in the built environment is one of the ef- 
fects of acid deposition leading to economic costs to society. Such 
effects are not new, having been recognized for over a century 
with respect to deterioration of stone work and probably 50 years 
with respect to accelerated corrosion of metals. As is the usual 
practice, acid deposition includes both dry deposition of gases and 
particles as well as wet deposition of acidic precipitation. This 
paper discusses the current status of knowledge and further infor- 
mation needs. In part, some of these needs are identified from 
critical reviews of the preliminary assessment efforts. 


14947 Composition of submicron dry deposition at a rural 
site as an indication of Its sources. Dharmavaram, S. (institute 
for Environmental Studies, Urbana, IL (US)); Hopke, P.K. Proceed- 
ings, Annual Meeting, Air Pollution Control Association (USA), 5: 
1-7 (1987). (CONF-870695—: 80. annual meeting of the Air Pollu- 
tion Control Association, New York, NY (USA), 21-26 Jun 1987). 

Technical Paper 87-89.7. 

Acid deposition (wet and dry) is a global problem that crosses all 
manmade boundaries. The problem was discovered because of the 
ecological, material and visibility effects observed in the impacted 
areas. Much research is in progress relating to studies of the ef- 
fects of acid deposition. The key question in terms of legislation is 
the identification of sources that cause the problem. The focus of 
the ongoing research project discussed in this paper, is to be able 
to provide some of the required answers on a regional scale of the 
coupling of secondary sulfate with the primary particulate emis- 
sions from coal-fired power plants. 
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14948 Is the CO2 issue ready for policy decisions?. Riches, 
M.R. (U.S. Department of Energy, Washington, DC (US)); Gross, 
T.J.; Dahiman, R.C.; Koomanoff, F.A. Proceedings, Annual Meet- 
ing, Air Pollution Control Association (USA), 1: 1-16 (1987). 
(CONF-870695-: 80. annual meeting of the Air Pollution Control 
Association, New York, NY (USA), 21-26 Jun 1987). 

Technical Paper 87-5.5. 

The authors discuss a series of reports on the CO2 problem 
which has recently been issued by the Department of Energy doc- 
umenting the knowns, unknowns and uncertainties associated with 
the body of science. These State-of-the-Art Reports identify five 
major research needs. These are detailed in the paper. 


14949 On the detectability of acid formation in clouds. Kelly, 
T.J. (Brookhaven National Lab., Upton, NY (USA)); Schwartz, S.E.; 
Daum, P.H. Proceedings, Annual Meeting, Air Pollution Control As- 
sociation (USA), 4: 1-16 (1987). (CONF-870695-: 80. annual 
meeting of the Air Pollution Control Association, New York, NY 
(USA), 21-26 Jun 1987). 

Technical Paper 87-72.4. 

Deposition of acids from the atmosphere to the earth's surface in 
hydrometeors (precipitation or impacted fog droplets) is a well- 
documented phenomenon. The acids involved are primarily sulfuric 
(H2SOx4) and nitric (HNO3) acids, derived from sulfur dioxide (SO2) 
and oxides of nitrogen (NO and NOz, collectively called NOx). This 
so-called wet deposition is an important means of removing sulfur- 
and nitrogen-containing pollutants from the atmosphere, but is also 
considered a serious environmental problem because of the poten- 
tial harmful effects of the deposited materials on vegetation and 
aquatic life. The chemical composition of precipitation is deter- 
mined primarily by the composition of cloudwater in the clouds 
from which the precipitation falls. Two processes which determine 
the cloudwater composition can be distinguised: dissolution of sol- 
uble aerosol and gaseous species at the time of cloud formation, 
and production of acids in the cloud from gaseous SO2 and NO,. 
These processes are discussed by the authors. 


14950 Trends of atmospheric methane over the last 10,000 
years. Khalil, M.A.K. (Oregon Graduate Center, Beaverton, OR 
(USA)); Rasmussen, R.A. Proceedings, Annual Meeting, Air Pollu- 
tion Control Association (USA), 1: 1-13 (1987). (CONF-870695—: 
80. annual meeting of the Air Pollution Control Association, New 
York, NY (USA), 21-26 Jun 1987). 

Technical Paper 87-5.7. 

The authors show the concentrations of methane determined be- 
tween the present and several thousand years ago based on 
various atmospheric studies and measurements from polar ice 
cores. The concentration of methane has more than doubled over 
the last century or two. These increases can be explained by in- 
creasing agriculture activities linked to the growth of population. 
Some increase of methane may also have occurred because there 
may now be fewer hydroxyl radicals in the troposphere compared 
to 100-200 years ago. If OH concentrations have declined, that too 
would have been caused by human activities. The models for 
sources and sinks and the mass balance that explain the past con- 
centrations were projected into the future. The results indicate that 
the concentration of methane may double again, over a fairly long 
time. There are limits to the growth of methane concentrations 
based on present understanding of its sources and sinks so that 
concentrations more than double of present levels do not appear 
probable. 


14951 Velocity fields generated by large fires. Small, R.D. 
(Pacific Sierra Research Corp., Los Angeles, CA, (USA)); Larson, 
D.A. Israel Journal of Technology (Israel), 22(4): 173-186 ([1985]). 

The strongly buoyant flow generated in and around a large area 
fire is analyzed. Jump conditions applicable at the fire periphery 
are used to affect model problem closure, thus permitting calcula- 
tion of induced fire winds independent of a far-field analysis. 
Combustion processes are modeled by a volume heat addition. 
The induced flow is compressible, with arbitrary changes in tem- 
perature and density allowed. In one parameter limit, a closed-form 
solution is developed that concisely describes the basic inter- 
changes of energy and momentum as well as the role of pressure 
gradients in fire-wind generation. The full analysis is appiied in 
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simulation of the hydrothermodynamics of a multiple-fuel-bed Flam- 
beau fire. Computed results duplicate observed flow patterns. A 
parametric analysis explores the influence of combustion zone di- 
mensions, heating rate, radiation, and turbulent diffusion on the 
solution for even larger fires. (author) 3 tabs., 21 refs. 


14952 Mass burn incineration with a presorted MSW fuel. 
Sommer, E.J. Jr. (National Recovery Technologies, Inc., Nashville 
(USA)); Kenny, G.R.; Kearley, J.A.; Roos, C.E. JAPCA, Interna- 
tional Journal of Air Pollution Control and Waste Management 
(USA), 39(4): 511-516 (Apr 1989). 

This research, supported by the US Dept. of Energy, investi- 
gates potential benefits to mass burn incineration from burning a 
presorted MSW fuel. Comparative boiler efficiency tests at three 
mass bum incineration sites utilizing as-received MSW and a pre- 
sorted MSW fuel are reported. Test results indicate that waste 
presorting can provide substantial benefits to the mass burn pro- 
cess. Flue gas and ash heavy metals are found to be significantly 
reduced. Discarded automobile batteries are found to substantially 
contribute to lead levels in the waste stream. Reductions in emis- 
sions of CO, HC, HCl, HF, and NOx are reported. Increases in 
facility boiler efficiency and MSW disposal capacity are measured. 


14953 Aggregate source-receptor relations for economic 
analysis of ambient regulations. Kolstad, C.D. (Univ. of Illinois, 
Urbana (USA)); Williams, M.D. JAPCA, International Journal of Air 
Pollution Control and Waste Management (USA), 39(6): 824-830 
(Jun 1989). 

The purpose of this paper is to describe a new approach for de- 
termining the relationship between aggregate pollution emissions 
and ambient concentrations in an air basin. The approach is to use 
a detailed meteorological model to generate a large set of pseudo- 
data on specific source-receptor relationships. This data is then 
statistically reduced to a simple relationship between aggregate 
emissions and pollution concentration averages or maxima. In the 
paper, we give a justification for the approach and an empirical ap- 
plication to the Petrified Forest region of Arizona. 


14954 Method for monitoring stack gases for uranium activ- 
ity. Beverly, C.R.; Ernstberger, H.G. Environment Intemational 
(USA), 14(6): 4742009 (1988). 

A method for monitoring the stack gases of a purge cascade of 
a gaseous diffusion plant for uranium activity. A sample stream is 
taken from the stack gases and contacted with a volume of 
moisture-laden air for converting trace levels of uranium hexafluo- 
ride, if any, in the stack gases into particulate uranyl fluoride. A 
continuous strip of filter paper from a supply roll is passed through 
this sampling stream to intercept and gather and uranyl fluoride in 
the sampling stream. This fitter paper is then passed by an alpha 
scintillation counting device where any radioactivity on the filter pa- 
per is sensed so as to provide a continuous monitoring of the gas 
stream for activity indicative of the uranium content in the stack 
gases. 


14955 Breathing zone air sampler. Tobin, J. To Dept. of En- 
ergy, Washington, DC. USA Patent 4,858,476. 22 Aug 1989. Filed 
date 25 Jan 1988. USA Patent Application 7-147,823. Int. Cl. 
GO1N 1/24;GO1N 1/26. 4p. Available from Patent and Trademark 
Office, Box 9, Washington, DC 20232. 

A sampling apparatus is presented which comprises a sampler 
for sampling air in the breathing zone of a wearer of the apparatus 
and a support for the sampler preferably in the form of a pair of 
eyeglasses. The sampler comprises a sampling assembly sup- 
ported on the frame of the eyeglasses and including a pair of 
sample transport tubes which are suspended, in use, centrally of 
the frame so as to be disposed on opposite sides of the nose of 
the wearer and which each include an inlet therein that, in use, is 
disposed adjacent to a respective nostril of the nose of the wearer. 
A filter holder connected to sample transport tubes supports a re- 
movable filter for filtering out particulate material in the air sampled 
by the apparatus. The sample apparatus is connected to a pump 
for drawing air into the apparatus through the tube inlets so that 
the air passes through the filter. 
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Refer also to citation(s) 12326, 12346, 12536, 12541, 12543, 
12547, 12701, 12704, 12709, 12726, 12729, 12730, 12733, 12913, 
12924, 12925, 12941, 12961, 13559, 13621, 13623, 13624, 13727, 
13879, 13880, 13882, 13883, 13887, 13888, 13889, 13890, 13895, 
13896, 13897, 13898, 13899, 13900, 13901, 13902, 13903, 13904, 
13905, 13906, 13908, 13909, 13910, 13911, 13913, 13914, 13915, 
13916, 13917, 13918, 13920, 13921, 13922, 13924, 13925, 13926, 
13927, 13928, 13929, 13930, 13931, 13932, 13933, 13934, 13935, 
13936, 13942, 13947, 13948, 13949, 13950, 13951, 13952, 13953, 
13955, 13956, 13957, 13958, 13959, 13960, 13963, 13964, 13967, 
13968, 13969, 13970, 13972, 13995, 13997, 13998, 13999, 14000, 
14267, 14289, 14441, 14839, 14854, 14859, 14875, 14937, 15065, 
15069, 15115, 15120, 15121, 15123, 15130, 15136, 15138, 15144, 
15145, 15149, 15151, 15188, 15197, 15198 


14956 (CONF-8906180-5) Evaluation of the use of flat 
terrain models versus complex terrain screening models in es- 
timating pollutant transport and deposition in complex terrain. 
Yambert, M.W.; Belcher, G.D.; Travis, C.C. Oak Ridge National 
Lab., TN (USA). 5 Dec 1989. 27p. Sponsored by U.S. DOE Energy 
Research; Environmental Protection Agency. DOE Contract ACO5- 
840R21400. From U.S. EPAYORNL workshop on municipal waste 
combustion: deposition, food chain impacts, uncertainty, and re- 
search needs; Cincinnati, OH (USA); 8-9 Jun 1989. Order Number 
DE90005271. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
A study was performed to determine the validity of using the flat 
terrain, Gaussian plume Industrial Source Complex Short Term and 
Industrial Source Complex Long Term models for modeling sources 
in complex terrain and to ascertain whether depositior, rates esti- 
mated could be improved upon through the use of advanced, 
particle size- dependent deposition models. 15 refs., 11 tabs. 


14957 (DOE/BP-1257) Eugene-Springfield Area Planning 
Project: Draft environmental impact statement. USDOE Bon- 
neville Power Administration, Portland, OR (USA). Oct 1989. 182p. 
Sponsored U.S. DOE Management & Administration. 
(DOE/EIS—0143). Order Number DE90004332. Available from 
NTIS, PC AO9/MF A01 - OSTI; GPO Dep. 

The Eugene-Springfield Area Planning Project identifies locations 
of future power facilities in the Eugene-Springfield, Oregon, area 
and proposes that those locations be incorporated into the plan- 
ning documents for the local governments affected. 65 refs., 15 
figs., 18 tabs. 


14958 (DOE/EIS—0026-FS-Exec.Summ.) Waste Isolation Pi- 
lot Plant: Final Supplement Environmental impact Statement: 
Executive summary. USDOE Office of Environmental Restoration 
and Waste Management, Washington, DC (USA). Jan 1990. 24p. 
Sponsored by U.S. DOE Defense Programs. Order Number 
DE90005763. Available from NTIS, PC AO3/MF A01; OSTI; INIS; 
GPO Dep. 

The purpose of this Supplement Environmental Impact State- 
ment (SEIS) is to update the environmental record established in 
1980 by evaluating the environmental impacts associated with new 
information, new circumstances, and proposal modifications. This 
SEIS evaluates and compares the Proposed Action and two alter- 
natives. This final SEIS for the WIPP project is a revision of the 
draft SEIS published in April 1989. It includes responses to the 
public comments received in writing and at the public hearings and 
revisions of the draft SEIS in response to the public comments. 
Revisions of importance have been identified in this final SEIS by 
vertical lines in the margins to highlight changes made in response 
to comments. Volumes 1 through 3 of the final SEIS contain the 
text, appendices, and the summary comments and responses, 
respectively. Volumes 6 through 13 of the final SEIS contain repro- 
ductions of all of the comments received on the draft SEIS, and 
Volumes 4 and 5 contain the indices to Volumes 6 through 13. An 
Executive Summary and/or Volumes 1 through 5 of the final SEIS 
have been distributed to those who received the draft SEIS or re- 
quested a copy of the final SEIS. This document summarizes the 
details of Volumes 1 through 13. 1 tab. 
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14959 (DOE/EIS—0026-FS-Vol.1) Waste Isolation Pilot Piant: 
Final environmental impact statement: Volume 1, 
Text. USDOE Office of Environmental Restoration and Waste Man- 
agement, Washington, DC (USA). Jan 1990. 518p. Sponsored by 
U.S. DOE Defense Programs. Order Number DE90005764. Avail- 
able from NTIS, PC A22/MF A01; OSTI; INIS; GPO Dep. 

The purpose of this Supplement Environmental impact State- 
ment (SEIS) is to update the environmental record established in 
1980 by evaluating the environmental impacts associated with new 
information, new circumstances, and proposal modifications. This 
SEIS evaluates and compares the Proposed Action and two alter- 
natives. This final SEIS for the WIPP project is a revision of the 
draft SEIS published April 1989. It includes to the public comments 
received in writing and at the public hearings and revisions of the 
draft SEIS in response to the public comments. Revisions of impor- 
tance have been identified in this final SEIS by vertical lines in the 
margins to highlight changes made in response to comments. Vol- 
umes 1 through 3 of the final SEIS contain the text, appendices, 
and the summary comments and responses, respectively. Volumes 
6 through 13 of the final SEIS contain reproductions of all of the 
comments received on the draft SEIS, and Volumes 4 and 5 con- 
tain the indices to Volumes 6 thr: 13. An Executive Summary 
and/or Volumes 1 through 5 of the final SEIS have been distributed 
to those who received the draft SEIS or requested a copy of the fi- 
nal SEIS. 


14960 (DOE/EIS—0026-FS-Vol.2) Waste Isolation Pilot Plant: 
Final environmental impact statement: Volume 2, 
Appendices. USDOE Office of Environmental Restoration and 
Waste Management, Washington, DC (USA). Jan 1990. 758p. 
Sponsored by U.S. DOE Defense Programs. Order Number 
DE90005765. Available from NTIS, PC A99/MF A01; OSTI; INIS. 

The purpose of this Supplement Environmental Impact Statement 
(SEIS) is to update the environmental record established in 1980 
by evaluating the environmental impacts associated with new infor- 
mation, new circumstances, and proposal modifications. This SEIS 
evaluates and compares the Proposed Action and two alternatives. 
This final SEIS for the WIPP project is a revision of the draft SEIS 
published in April 1989. It includes responses to the public com- 
ments received in writing and at the public hearings and revisions 
of the draft SEIS in response to the public comments. Revisions of 
importance have been identified in this final SEIS by vertical lines 
in the margins to highlight changes made in response to com- 
ments. Volumes 1 through 3 of the final SEIS contain the text, 
appendices, and the summary comments and responses, respec- 
tively. Volumes 6 through 13 of the final SEIS contain reproductions 
of all of the comments received on the draft SEIS, and Volumes 4 
and 5 contain the indices to Volumes 6 through 13. An Executive 
Summary and/or Volumes 1 through 5 of the final SEIS have been 
distributed to those who received the draft SEIS or requested a 
copy of the final SEIS. This volume contains 16 appendices. 


14961 (DOE/EIS—0026-FS-Vol.3) Waste Isolation Pilot Plant: 
Final supplement environmental impact statement: Volume 3, 
Public comments and responses. USDOE Office of Environmen- 
tal Restoration and Waste Management, Washington, DC (USA). 
Jan 1990. 443p. Sponsored by U.S. DOE Defense Programs. Or- 
der Number DE90005766. Available from NTIS, PC A20/MF A01; 
OSTI; INIS; GPO Dep. 

The purpose of this Supplement Environmental Impact State- 
ment (SEIS) is to update the environmental record established in 
1980 by evaluating the environmental impacts associated with new 
information, new circumstances, and proposal modifications. This 
SEIS evaluates and compares the Proposed Action and two alter- 
natives. This final SEIS for the WIPP project is a revision of the 
draft SEIS published in April 1989. It includes responses to the 
public comments received in writing and at the public hearings and 
revisions of the draft SEIS in response to the public comments. 
Revisions of importance have been identified in this final SEIS by 
vertical lines in the margins to highlight changes made in response 
to comments. Volumes 1 through 3 of the final SEIS contain the 
text, appendices, and the summary comments and responses, 
respectively. Volumes 6 through 13 of the final SEIS contain repro- 
ductions of all of the comments received on the draft SEIS, and 
Volumes 4 and 5 contain the indices to Volumes 6 through 13. An 
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Executive Summary and/or Volumes 1 through 5 of the final SEIS 
have been distributed to those who received the draft SEIS or re- 
quested a copy of the final SEIS. 


14962 (DOE/EIS—0026-FS-Vol.4) Waste Isolation Pilot Plant: 
Final supplement environmental impact statement: Volume 4, 
Indices to public comments. USDOE Office of Environmental 
Restoration and Waste Management, Washington, DC (USA). Jan 
1990. 462p. Sponsored by U.S. DOE Defense Programs. Order 
Number DE90005767. Available from NTIS, PC A20/MF A01; 
OSTI; INIS; GPO Dep. 

The purpose of this Supplement Environmental impact Statement 
(SEIS) is to update the environmental record established in 1980 
by evaluating the environmental impacts associated with new infor- 
mation, new circumstances, and proposal modifications. This SEIS 
evaluated and compares the Proposed Action and two alternatives. 
This final SEIS for the WIPP project is a revision of the draft SEIS 
published in April 1989. It includes responses to the public com- 
ments received in writing and at the public hearings and revisions 
of the draft SEIS in response to the public comments. Revisions of 
importance have been identified in this final SEIS by vertical lines in 
the margins to highlight changes made in response to comments. 
Volumes 1 through 3 of the final SEIS contain the text, appendices, 
and the summary comments and responses, respectively. Volumes 
6 through 13 of the final SEIS contain reproductions of all of the 
comments received on the draft SEIS, and Volumes 4 and 5 con- 
tain the indices to Volumes 6 through 13. An Executive Summary 
and/or Volumes 1 through 5 of the final SEIS have been distributed 
to those who received the draft SEIS or requested a copy of the fi- 
nal SEIS. Volume 4 contains indices to public comments. 


14963 (DOE/EIS—0026-FS-Vol.5) Waste Isolation Pilot Plant: 
Final supplement environmental impact statement: Volume 5, 
Indices to public comments. USDOE Office of Environmental 
Restoration and Waste Management, Washington, DC (USA). Jan 
1990. 436p. Sponsored by U.S. DOE Defense Programs. Order 
Number DE90005768. Available from NTIS, PC A19/MF A01; 
OSTI; INIS; GPO Dep. 

The purpose of this Supplement Environmental Impact Statement 
(SEIS) is to update the environmental record established in 1980 
by evaluating the environmental impacts associated with new infor- 
mation, new circumstances, and proposal modifications. This SEIS 
evaluates and compares the Proposed Action and two alternatives. 
This final SEIS for the WIPP project is a revision of the draft SEIS 
published in April 1989. It includes responses to the public com- 
ments received in writing and at the public hearings and revisions 
of the draft SEIS in response to the public comments. Revisions of 
importance have been identified in this final SEIS by vertical lines in 
the margins to highlight changes made in response to comments. 
Volumes 1 through 3 of the final SEIS contain the text, appendices, 
and the summary comments and responses, respectively. Volumes 
6 through 13 of the final SEIS contain reproductions of all of the 
comments received on the draft SEIS, and Volumes 4 and 5 con- 
tain the indices to Volumes 6 through 13. An Executive Summary 
and/or Volumes 1 through 5 of the final SEIS have been distributed 
to those who received the draft SEIS or requested a copy of the fi- 
nal SEIS. Volume 5 contains indices to public comments. 


14964 (DOE/EIS—0026-FS-Vol.6) Waste Isolation Pilot Plant: 
Final supplement environmentai impact statement: Volume 6, 
Oral testimony. USDOE Office of Environmental Restoration and 
Waste Management, Washington, DC (USA). Jan 1990. 755p. 
Sponsored by U.S. DOE Defense Programs. Order Number 
DE90005769. Available from NTIS, PC A99/MF A01; OSTI; INIS. 
The purpose of this Supplement Environmental Impact Statement 
(SEIS) is to update the environmental record established in 1980 
by evaluating the environmental impacts associated with new infor- 
mation, new circumstances, and proposal modifications. This SEIS 
evaluates and compares the Proposed Action and two alternatives. 
This final SEIS for the WIPP project is a revision of the draft SEIS 
published in April 1989. It includes responses to the public com- 
ments received in writing and at the public hearings and revisions 
of the draft SEIS in response to the public comments. Revisions of 
importance have been identified in this final SEIS by vertical lines 
in the margins to highlight changes made in response to com- 
ments. Volumes 1 through 3 of the final SEIS contain the text, 
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appendices, and the summary comments and responses, respec- 
tively. Volumes 6 through 13 of the final SEIS contain reproductions 
of all of the comments received on the draft SEIS, and Volumes 4 
and 5 contain the indices to Volumes 6 through 13. An Executive 
Summary and/or Volumes 1 though 5 of the final SEIS have been 
distributed to those who received the draft SEIS or requested a 
copy of the final SEIS. Volume 6 contains oral testimonies. 


14965 (DOE/EIS—0026-FS-Vol.7) Waste Isolation Pilot Plant: 
Final it environmental impact statement: Volume 7, 
Oral testimony. USDOE Office of Environmental Restoration and 
Waste Management, Washington, DC (USA). Jan 1990. 532p. 
Sponsored by U.S. DOE Defense Programs. Order Number 
DE90005770. Available from NTIS, PC A24/MF A01; OSTI; INIS. 

The purpose of this Supplement Environmental Impact Statement 
(SEIS) is to update the environmental record established in 1980 
by evaluating the environmental impacts associated with new infor- 
mation, new circumstances, and proposal modifications. This SEIS 
evaluates and compares the Proposed Action and two alternatives. 
This final SEIS for the WIPP project is a revision of the draft SEIS 
published in April 1989. It includes responses to the public com- 
ments received in writing and at the public hearings and revisions 
of the draft SEIS in response to the public comments. Revisions of 
importance have been identified in this final SEIS by vertical lines 
in the margins to highlight changes made in response to com- 
ments. Volumes 1 through 3 of the final SEIS contain the text, 
appendices, and the summary comments and responses, respec- 
tively. Volume 6 through 13 of the final SEIS contain reproductions 
of all of the comments received on the draft SEIS, and Volumes 4 
and 5 contain the indices to Volumes 6 through 13. An Executive 
Summary and/or Volumes 1 through 5 of the final SEIS have been 
distributed to those who received the draft SEIS or requested a 
copy of the final SEIS. Volume 7 contains oral testimonies. 


14966 (DOE/EIS—0026-FS-Vol.8) Waste Isolation Pilot Plant: 
Final supplement environmental impact statement: Volume 8, 
Oral testimony. USDOE Office of Environmental Restoration and 
Waste Management, Washington, DC (USA). Jan 1990. 576p. 
Sponsored by U.S. DOE Defense Programs. Order Number 
DE90005771. Available from NTIS, PC A25/MF A01; OSTI; INIS. 

The purpose of this Supplement Environmental Impact Statement 
(SEIS) is to update the environmental record established in 1980 
by evaluating the environmental impacts associated with new infor- 
mation, new circumstances, and proposal modifications. This SEIS 
evaluates and compares the Proposed Action and two alternatives. 
This final SEIS for the WIPP project is a revision of the draft SEIS 
published in April 1989. It includes responses to the public com- 
ments received in writing and at the public hearings and revisions 
of the draft SEIS in response to the public comments. Revisions of 
importance have been identified in this final SEIS by vertical lines 
in the margins to highlight changes made in response to com- 
ments. Volumes 1 through 3 of the final SEIS contain the text, 
appendices, and the summary comments and responses, respec- 
tively. Volumes 6 through 13 of the final SEIS contain reproductions 
of all of the comments received on the draft SEIS, and Volumes 4 
and 5 contain the indices to Volumes 6 through 13. An Executive 
Summary and/or Volumes 1 through 5 of the final SEIS have been 
distributed to those who received the draft SEIS or requested a 
copy of the final SEIS. Volume 8 contains oral testimonies. 


14967 (DOE/EIS—0026-FS-Vol.9) Waste Isolation Pilot Plant 
final supplement environmental impact statement: Volume 9. 
USDOE Office of Environmental Restoration and Waste Manage- 
ment, Washington, DC (USA). Jan 1990. 542p. Sponsored by U.S. 
DOE Defense Programs. Order Number DE90005772. Available 
from NTIS, PC A24/MF A01; OSTI; INIS. 

The purpose of this Supplement Environmental Impact Statement 
(SEIS) is to update the environmental record established in 1980 
by evaluating the environmental impacts associated with new infor- 
mation, new circumstances, and proposal modifications. This SEIS 
evaluates and compares the Proposed Action and two alternatives. 
This final SEIS for the WIPP project is a revision of the draft SEIS 
published in April 1989. It includes responses to the public com- 
ments received in writing and at the public hearings and revisions 
of the draft SEIS in response to the public comments. Revisions of 
importance have been identified in this final SEIS by vertical lines 





in the margins to highlight changes made in response to com- 
ments. Volumes 1 through 3 of the final SEIS contain the text, 
appendices, and the summary comments and responses, respec- 
tively. Volumes 6 through 13 of the final SEIS contain reproductions 
of all of the comments received on the draft SEIS, and Volumes 4 
and 5 contain the indices to Volumes 6 through 13. An Executive 
Summary and/or Volumes 1 through 5 of the final SEIS have been 
distributed to those who received the draft SEIS or requested a 
copy of the final SEIS. Volume 9 contains oral testimonies. 


14968 (DOE/EIS—0026-FS-Vol.10) Waste Isolation Pilot 
Plant: Final supplement environmental impact statement: Vol- 
ume 10, Exhibits. USDOE Office of Environmental Restoration 
and Waste Management, Washington, DC (USA). Jan 1990. 484p. 
Sponsored by U.S. DOE Defense Programs. Order Number 
DE90005774. Available from NTIS, PC A22/MF A01; OSTI; INIS. 
The purpose of this Supplement Environmental Impact State- 
ment (SEIS) is to update the environmental record established in 
1980 by evaluating the environmental impacts associated with new 
information, new circumstances, and proposal modifications. This 
SEIS evaluate and compares the Proposed Action and two alterna- 
tives. This final SEIS for the WIPP project is a revision of the draft 
SEIS published in April 1989. It includes responses to the public 
comments received in writing and at the public hearings and revi- 
sions of the draft SEIS in response to the public comments. 
Revisions of importance have been identified in this final SEIS by 
vertical lines in the margins to highlight changes made in response 
to comments. Volumes 1 through 3 of the final SEIS contain the 
text, appendices, and the summary comments and responses, 
respectively. Volumes 6 through 13 of the final SEIS contain repro- 
ductions of all of the comments received on the draft SEIS, and 
Volumes 4 and 5 contain the indices to Volumes 6 through 13. An 
Executive Summary and/or Volumes 1 through 5 of the final SEIS 
have been distributed to those who received the draft SEIS or re- 
quested a copy of the final SEIS. Volume 10 contains exhibits. 


14969 (DOE/EIS—0026-FS-Vol.11) Waste Isolation Pilot 
Plant: Final supplement environmental impact statement: Vol- 
ume 11, Exhibits. USDOE Office of Environmental Restoration 
and Waste Management, Washington, DC (USA). Jan 1990. 471p. 
Sponsored by U.S. DOE Defense Programs. Order Number 
DE90005775. Available from NTIS, PC A21/MF A01; OSTI; INIS. 
The purpose of this Supplement Environmental Impact State- 
ment (SEIS) is to update the environmental record established in 
1980 by evaluating the environmental impacts associated with new 
information, new circumstances, and proposal modifications. This 
SEIS evaluates and compares the Proposed Action and two alter- 
natives. This final SEIS for the WIPP project is a revision of the 
draft SEIS published in April 1989. It includes responses to the 
public comments received in writing and at the public hearings and 
revisions of the draft SEIS in response to the public comments. 
Revisions of importance have been identified in this final SEIS by 
vertical lines in the margins to highlight changes made in response 
to comments. Volumes 1 through 3 of the final SEIS contain the 
text, appendices, and the summary comments and responses, 
respectively. Volumes 6 through 13 of the final SEIS contain repro- 
ductions of all of the comments received on the draft SEIS, and 
Volumes 4 and 5 contain the indices to Volumes 6 through 13. An 
Executive Summary and/or Volumes 1 through 5 of the final SEIS 
have been distributed to those who received the draft SEIS or re- 
quested a copy of the final SEIS. Volume 11 contains exhibits. 


14970 (DOE/EIS—0026-FS-Vol.12) Waste Isolation Pilot 
Piant: Final supplement environmental impact statement: Vol 
ume 12, Written documents. USDOE Office of Environmental 
Restoration and Waste Management, Washington, DC (USA). Jan 
1990. 485p. Sponsored by U.S. DOE Defense Programs. Order 
Number DE90005776. Available from NTIS, PC A24/MF A01; 
OSTI; INIS. 

The purpose of this Supplement Environmental Impact State- 
ment (SEIS) is to update the environmental record established in 
1980 by evaluating the environmental impacts associated with new 
information, new circumstances, and proposal modifications. This 
SEIS evaluates and compares the proposed Action and two alter- 
natives. This final SEIS for the WIPP project is a revision of the 
draft SEIS published in April 1989. It includes responses to the 
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public comments received in writing and at the public hearings and 
revisions of the draft SEIS in response to the public comments. 
Revisions of importance have been identified in this final SEIS by 
vertical lines in the margins to highlight changes made in response 
to comments. Volumes 1 through 3 of the final SEIS contain the 
text, appendices, and the summary comments and responses, 
respectively. Volumes 6 through 13 of the final SEIS contain repro- 
ductions of all of the comments received on the draft SEIS, and 
Volumes 4 and 5 contain the indices to Volumes 6 through 13. An 
Executive Summary and/or Volumes 1 through 5 of the final SEIS 
have been distributed to those who received the draft SEIS or re- 
quested a copy of the final SEIS. Volume 12 contains written 
documents of oral testimonies. 


14971 (DOE/EIS—0026-FS-Vol.13) Waste Isolation Pilot 
Plant: Final supplement environmental impact statement: Vol- 
ume 13, Written documents. USDOE Office of Environmental 
Restoration and Waste Management, Washington, DC (USA). Jan 
1990. 606p. Sponsored by U.S. DOE Defense Programs. Order 
Number DE90005773. Available from NTIS, PC ASS/MF A01; 
OSTI; INIS. 

The purpose of this Supplement Environmental impact State- 
ment (SEIS) is to update the environmental record established in 
1980 by evaluating the environmental impacts associated with new 
information, new circumstances, and proposal modifications. This 
SEIS evaluates and compares the proposed Action and two alter- 
natives. This final SEIS for the WIPP project is a revision of the 
draft SEIS published in April 1989. It includes responses to the 
public comments received in writing and at the public hearings and 
revisions of the draft SEIS in response to the public comments. 
Revisions of importance have been identified in this final SEIS by 
vertical lines in the margins to highlight changes made in response 
to comments. Volumes 1 through 3 of the final SEIS contain the 
text, appendices, and the summary comments and responses, 
respectively. Volumes 6 through 13 of the final SEIS contain repro- 
ductions of all of the comments received on the draft SEIS, and 
Volumes 4 and 5 contain the indices to Volumes 6 through 13. An 
Executive Summary and/or Volumes 1 through 5 of the final SEIS 
have been distributed to those who received the draft SEIS or re- 
quested a copy of the final SEIS. Volume 13 contains written 
documents in support of oral testimonies. 


14972 (DOE/ER/60413—1) Groundwater contaminant trans- 
port in association with colloidal microparticles and organic 
macromolecules: Final . Gschwend, P.M. Massachusetts 
Inst. of Tech., Cambridge, MA (USA). Dept. of Civil Engineering. 
Dec 1989. 34p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-86ER60413. Order Number DE90005515. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In this report, we describe several research activities. Included 
are: efforts to develop suitable sampling methods for the collection 
of groundwater containing mobile colloids, but omitting other immo- 
bile materials; field studies of colloids mobilized under certain 
conditions in the Coastal Plain aquifers of New Jersey and 
Delaware; an investigation of the presence of colloids in groundwa- 
ter near Yucca Mountain, Nevada; and development of a technique 
to probe groundwater samples to ascertain the sorptive affinity of 
colloidal organic materials for low solubility organic chemicals. This 
report describes each of these activities in more detail. 


14973 (EPS—CE02862, pp. 43-58) les for source 
abatement fo industrial hazardous wastes. Bryant, J.S. (Badger 
Engineers, Inc., Cambridge, MA (USA)). Environment Canada, Ot- 
tawa, ON (Canada). Environmental Protection Service. 1989. 
(CE-02862). In Proceedings fof the] 11th Canadian waste 
management conference. Available from Environment Canada. En- 
vironmental Protection Publications, 10 Wellington St., 12th PVM, 
Ottawa, ON, CAN K1A OHS. Prices: PRICES UPON REQUEST. 
Regulations and the economics of hazardous waste disposal are 
placing greater emphasis in industry on preventing hazardous 
waste generation. Advances in analytical chemistry and toxicology 
have identified a wider range of hazardous chemicals, with toxicity 
indicated at lower concentrations. To remain economically viable, 
industries must develop a comprehensive approach to hazardous 
waste treatment, exploring source abatement as well as end-of- 
pipe treatment methods. Identifying problems at a plant requires an 
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understanding of environmental regulations, the process chemistry 
involved, and the effectiveness of waste treatment processes. Be- 
yond the initial steps of improving housekeeping and substituting 
less hazardous materials for ones currently being used, successful 
strategies applied to the chemical processing industry for dealing 
with hazardous wastes can be categorized as waste minimization 
through water reuse, source segregation, and fundamental process 
modifications. Examples of hazardous waste minimization in the 
petroleum refining, acrylonitrile, vinyichloride, and ethylbenzene/ 
styrene industries are discussed. 5 refs., 5 figs., 2 tabs. 


14974 (EPS-CE02862, pp. 19-30) Metal recovery systems 
case histories of successful waste minimization in the metal 
finishing industries. Dejak, M. (Eco-Tec Inc., Pickering, ON 
(Canada)). Environment Canada, Ottawa, ON (Canada). Environ- 
mental Protection Service. 1989. (CE-02862). In Proceedings [of 
the] 11th Canadian waste management conference. Available from 
Environment Canada. Environmental Protection Publications, 10 
Wellington St., 12th PVM, Ottawa, ON, CAN K1A OHS. Prices: 
PRICES UPON REQUEST. 

As the volume of hazardous waste has been increasing with 
time, the availability of hazardous waste disposal sites has been 
decreasing, and consequently the cost of disposing hazardous 
waste sludges has been escalating significantly. This paper re- 
views methods used successfully in three sectors of the metal 
finishing community to eliminate the generation of hazardous metal 
hydroxide waste sludges by recovering or recycling the metal. The 
three examples described in the paper are: nickel/chrome electro- 
plating by chromic acid recovery and nickel salt recovery; 
aluminium anodizing by each generation to produce saleable 
byproduct; and printed circuit board manufacture by copper metal 
reclaim. It was concluded that in each of the examples, the metal 
finishing company opted for a recovery/waste minimization system 
rather than for a more conventional treatment system that pro- 
duces metal hydroxide sludge waste, because recovery/waste 
minimization was more cost effective. It was also recommended 
that any metal finishing facility faced with the need for capital 
expenditure for waste treatment should pursue recovery/waste min- 
imization options for its own economic benefit and the benefit of 
the environment and society. 4 figs., 4 tabs. 


14975 (EPS-CE02862, pp. 31-36) Recycling mixed plastics 
through curbside collection: Results of a pilot study involving 
6000 households. Edgecombe, F.H. (Environment and Plastics 
Inst. of Canada, Don Mills, ON (Canada)); Killackey, B.; Humfries, 
P. Environment Canada, Ottawa, ON (Canada). Environmental 
Protection Service. 1989. (CE-02862). In Proceedings [of the] 11th 
Canadian waste management conference. Available from Environ- 
ment Canada. Environmental Protection Publications, 10 
Wellington St., 12th PVM, Ottawa, ON, CAN KiA OHS. Prices: 
PRICES UPON REQUEST. 

The main objectives of the study was to determine the quantity 
of rigid plastic containers in the residential waste stream by weight, 
volume and type of resin; the necessity and feasibility of on-truck 
densification when plastics are collected; and the effect of the addi- 
tion of plastics on the time necessary to sort on the truck the 
contents of a blue box. Barrhaven, a community of 5800 house- 
holds in the city of Nepean (Ottawa region) was selected as a 
study area. The paper presents the results accumulated during a 
four month period of collection. It also describes the method of col- 
lection and public awareness program to promote the householder 
participation. It was concluded that the addition of the collection of 
rigid plastics containers to the present blue box system in Ontario 
is feasible. The granulator and perforator/flattener prototypes for 
on-truck plastic processing worked well. The ratio of plastics col- 
lected was found to be 75 to 12 to 13 polyolefin to polyethylene 
terphthalate to polystyrenel/polyvinyl chloride respectively. 2 figs. 


14976 (EPS—CE02862, pp. 277-278) Waste-to-energy incin- 
erator ash landfill lined with HDPE. Cadwallader, M. (Gundle 
Lining Systems, Inc., Houston, TX (USA)). Environment Canada, 
Ottawa, ON (Canada). Environmental Protection Service. 1989. 
(CE-02862). In Proceedings [of the] 11th Canadian waste manage- 
mem conference. Available from Environmental Protection 
Publications, 10 Wellington St., 12th PVM, Ottawa, ON, CAN K1A 
OH3. Prices: PRICES UPON REQUEST. 


424 ERA Vol. 15, No. 6 


The Millbury, Massachusetts refuse-to-energy facility provides 
dependabie, environmentally safe disposal of up to 1,500 tons per 
day of solid waste. For each 1.500 tons of refuse, approximately 75 
tons of incinerator ash are produced. In March of 1987, the EPA 
began asking refuse-to-energy plants to test their ash because 
lead, cadmium, and other heavy metals were causing incinerator 
ashes to fail the EPA toxicity test. The consensus of this testing is 
that about 1/2 of the incinerator ash samples fail the toxicity tests. 
Because the idea that a large portion of solid waste is being con- 
verted into hazardous waste is untenable to many states, the EPA 
is modifying its position on hazardous metals in incinerator ash. 


14977 (ETDE-mf—0740193) International Commission for 
the Protection of the Rhine River Against Pollution. Annual re- 
port 1987. Internationale Kommission zum Schutze des Rheins 
gegen Verunreinigung, Koblenz (Germany, F.R.). 1988. 212p. (In 
German, French). Order Number DE90740193. Available from 
NTIS (US Sales Only), PC A10/MF A01. 

The improvement of the water quality of the Rhine concerning 
heavy metal loading and oxygen balance which was reached by a 
series of measures after the critical seventies and was leading to 
an improvement of the biological conditions suffered a severe set- 
back by the devastating fire accident at Sandoz Ltd. Co. in 
November 1986 and by further chemical accidents. According to 
the authorizations given by the responsible ministers immediately 
after the fire accident, the commission elaborated the action 
programme ‘Rhine’ which does not only intend to restore the condi- 
tions of the previous years, but is aiming at improving the 
ecosystem of the Rhine far beyond that. In the year under report 
priority was given to the elaboration of the action programme, the 
improvement of the warning and alarm system, the examination of 
the law of liability for environmental damage, the pursuit of the 
claims settlement and the ecological restoration. The report informs 
on measures, schedule, organization of the action programme, the 
current results of the investigations into the accident itself and the 
condition of the ecosystem ‘Rhine’. (orig./RB). 


14978  (GS-89-1D, pp. 125-133) Interaction of climate, veg- 
etation, and soil hydrology at Hot Weather Creek, Forsheim 
Peninsula, Ellesmere island, Northwest Territories. Edlund, 
S.A.; Taylor Alt, B.; Young, K.L. Geological Survey of Canada, Ot- 
tawa, ON (Canada). 1989. (MICROLOG-89-04635). In Current 
research, part D. Interior plains and Arctic Canada. Available from 
PC Canadian Government Publishing Centre, Supply and Services 
Canada, Ottawa, ON, CAN K1A 0S9; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 

Summer 1988 was unusually warm in the region of Fosheim 
Peninsula, Ellesmere Island, located at 80° north latitude, an area 
noted for warm summer temperatures. Mean July temperature at 
Eureka (normally 5.4°C) was 7.2°C and at Hot Weather Creek, 25 
km east of Eureka, was 12.7°C. This warmth led to significant 
ground ice melting as manifested by the recharge of creeks and 
thaw ponds, surface seepage, accelerated recession of ground ice 
slumps and the initiation of numerous active layer detachment 
slides. Some unusual vegetation patterns indicate that the melting 
of ground ice in late summer regularly recurs, but the magnitude of 
response in 1988 was greater than normal. Our ongoing studies 
suggest scenarios for possible greenhouse effects in the Arctic. 
This extremely warm summer is an example of the degree of 
change that such temperatures can trigger and gives an idea of 
possible immediate effects of global change on the evolution of 
Arctic landscapes. 28 refs., 7 figs., 2 tabs. 


14979 (HAZ-CE-02856, pp. 92-103) Hazardous waste incin- 
erator monitoring using sulphur hexafluoride. Colley, D.G. 
(Western Research, Calgary, AB (Canada)). Haztech Canada, Ed- 
monton, AB (Canada). 1989. (CONF-8910339-: Haztech Canada 
Edmonton ‘89: environmental controV/hazardous waste manage- 
ment conference, Edmonton (Canada), 18-19 Oct 1989; 
CE-02856). In Haztech Canada Edmonton ‘89: Environmental con- 
troVhazardous waste management conference proceedings. 
Available from Haztech Canada, 4936-87th St., no. 26, Edmonton, 
AB, CAN T6E 5WS. Prices: $50.00 CAN. 





This study was conducted to assess the effectiveness of sulphur 
hexafluoride, a surrogate compound, for monitoring the perfor- 
mance of the full-scale hazardous waste incineration facility at the 
Alberta special waste treatment centre. The objectives of the feasi- 
bility study were to establish analytical capabilities for sulphur 
hexafluoride, and then, based on these capabilities, to assess the 
economic feasibility of using this compound to monitor incinerator 
performance at the 99.999% desired performance level. A key 
component of the study, the comprehensive testing and evaluation 
program is described in three parts: initial feasibility study; baseline 
testing program and detailed testing program. 4 refs., 5 figs. 


14980 (HAZ-CE-02856, pp. 110-126) Characterization of 
PCB contaminated field sites using a rapid sampling, analysis 
and data validation procedure. Freeman, W.W.; Weston, R.F. 
Haztech Canada, Edmonton, AB (Canada). 1989. (CONF- 
8910339-: Haztech Canada Edmonton ‘89: environmental 
controVhazardous waste management conference, Edmonton 
(Canada), 18-19 Oct 1989; CE-02856). In Haztech Canada Eo- 
monton ‘89: Environmental contro/hazardous waste management 
conference proceedings. Available from Haztech Canada, 4936- 
87th St., no. 26, Edmonton, AB, CAN T6E 5W3. Prices: $50.00 
CAN. 

An operational procedure is described which was developed to 
accurately assess the extent of the polychlorinated biphenyl (PCB) 
contamination at field locations in the shortest possible time and as 
economically as possible. Site assessment sampling activities for 
known or potentially contaminated soils and sediments can be con- 
ducted in a rapid, efficient and accurate manner if all aspects of 
the operation are coordinated properly. The entire process is 
described from the original identification of potential PCB contami- 
nated locations at the site, through sampling procedures, transfer 
to the dedicated lab, analytical procedures and data review. In- 
cluded are a soil sampling grid lay out and expansion scheme, 
surface water and sediments sampling procedures, a rapid extrac- 
tior/analysis procedure and a data validation step. The major 
advantage of this type of program is the ability to make timely deci- 
sions regarding items such as the direction of movement of a 
contamination plume, construction and extension of sampling grids 
and managing the field team’s time. 1 ref., 5 figs. 


14981 (HAZ-CE-02856, pp. 277-294) Anaerobic pyrolysis of 
solid wastes and sludges: The AOSTRA [Alberta Olli Sands 
Technology and Research Authority] taciuk process system. 
Ritcey, R.M. (UMA Engineering Ltd., Calgary, AB (Canada)). 
Haztech Canada, Edmonton, AB (Canada). 1989. (CONF- 
8910339-: Haztech Canada Edmonton ‘89: environmental 
controVhazardous waste management conference, Edmonton 
(Canada), 18-19 Oct 1989; CE-02856). In Haztech Canada Ed- 
monton ‘89: Environmental control/hazardous waste management 
conference proceedings. Available from Haztech Canada, 4936- 
87th St., no. 26, Edmonton, AB, CAN T6E 5WS. Prices: $50.00 
CAN. 

The AOSTRA Taciuk Process (ATP) pyrolysis technology was 
developed jointly by the Alberta Oil Sands Technology and Re- 
search Authority (AOSTRA) and UMATAC industrial process over a 
14 years period for use in producing oil from Athabasca oil sands 
deposits. It has been tested and demonstrated as effective means 
of treating waste soils and sludges which are contaminated with 
oils or other organic compounds. This paper gives the process de- 
scription of the ATP system, the history of its development and 
discusses the range of waste materials it can process. Process 
products and process emissions as well as the costs and sensitivi- 
ties of the process is described in great detail. Some unique 
capabilities and advantages of the ATP system are also listed. The 
ATP pyrolysis technology has a broad field of applicability for treat- 
ing hazardous and non hazardous industrial wastes. The process 
offers clean up capability combined with the recycle of contami- 
nants, while operating within stringent emissions standards. 2 figs., 
7 tabs. 


14982 


(HAZ-CE-02856, pp. 353-364) PCB dispersal result- 
ing from a tornado at an equipment storage site. Dougherty, 
T.D. (Western Research, Calgary, AB (Canada)); Brown, G.L. 


Haztech Canada, 
8910339-: 


Edmonton, AB (Canada). 
Haztech Canada Edmonton ‘89: 


1989. (CONF- 
environmental 
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controVhazardous waste management conference, Edmonton 
(Canada), 18-19 Oct 1989; CE-—02856). in Haztech Canada Ed- 
monton ‘89: Environmental controVhazardous waste management 
conference proceedings. Available from Haztech Canada, 4936- 
87th St., no. 26, Edmonton, AB, CAN T6E 5W3. Prices: $50.00 
CAN. 

This study deals with methods used to determine the extent of a 
spill of polychlorinated biphenyls (PCBs) which occured in a field in 
southeast Edmonton on July 31, 1987. Details of sample collection 
and analysis of soil samples are given. The soil samples were ex- 
tracted with a hexane/acetone mixture for 8 hours in a soxhiet 
extractor. The extract was concentrated by roto-evaporation, and 
the concentrate was analysed by gas chromatograph with electron 
capture detection. The methodology used in the study allowed de- 
termination of the vertical and lateral extent of spread of the PCBs 
released in the spill. 4 refs., 4 figs. 


14983 (HAZ-CE-02856, pp. 303-312) Clean-up of soll 
contaminated with heavy hydrocarbons. Turak, A. (Alberta Re- 
search Council, Edmonton, AB (Canada)); Pawlak, W.; ignasiak, 
L.; Ignasiak, T.; Szymocha, K. Haztech Canada, Edmonton, AB 
(Canada). 1989. (CONF-8910339-: Haztech Canada Edmonton 
‘89: environmental contro/hazardous waste management confer- 
ence, Edmonton (Canada), 18-19 Oct 1989; CE-02856). In 
Haztech Canada Edmonton ‘89: Environmental contro/hazardous 
waste management conference proceedings. Available from 
Haztech Canada, 4936-87th St., no. 26, Edmonton, AB, CAN T6E 
5WS. Prices: $50.00 CAN. 

A process is being developed at the Alberta Research Council 
for clean-up of contaminated soil, utilizing a technique called 
spherical agglomeration which uses coal fines as a cleaning agent. 
Current research on a 6 tonnes/day continuous unit is aimed at 
gathering engineering data and further development of the technol- 
ogy for commercialization. The process is based on mixing the 
contaminated soil with fine coal and water slurry. The natural high 
affinity of coal and hydrocarbons is utilized to clean the soil and to 
form coal-oil agglomerates that could be readily separated from the 
mixture. A great portion of the water used in the process is recy- 
cled. Various contaminated soil samples and industrial wastes were 
cleaned in laboratory tests utilizing this technology with impressive 
results. In batch scale clean-up tests on samples from southem 
California that contained 2 to 40% heavy oils, cleaned products 
were produced with residue oils ranging from 0.0 to 0.15% by 
weight. Preliminary experiments with tank-bottoms from Cold Lake 
area heavy oil operations resulted in tailings with less than 0.3% oil 
at non-optimized conditions. 3 refs., 2 figs., 2 tabs. 


14984 (IE-MOEI-85/0002) Isotopic geology (K-Ar, Rb-Sr) of 
magmatic rocks in Negev drilling sites. Rekanati, P. Ministry of 
Energy and Infrastructure, Jerusalem (israel). Earth Science Re- 
search Administration. 1985. 10p. (in Hebrew and English). 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, graph legends in English. 

Oil drillings in the Negev during the 1960s penetrated rocks of 
different ages from the Mesozoic era to the Precambrian era. Sam- 
ples of magmatic rocks from the sedimentary formation and from 
the Precambrian formation were taken for isotopic study of K-Ar 
and Rb-Sr for depth versus age determination. This report de- 
scribes the analyses of rocks from five drilling sites. (EHN) 1 tab 


14985 (IE-MOEI-ESRA-85/0002) [Earth Science Research 
Administration] annual summary of research projects, 1984. 
Ministry of Energy and Infrastructure, Jerusalem (israel). Earth Sci- 
ence Research Administration. May 1985. 160p. (In Hebrew and 
English). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

This is a summary of research projects carried out or funded by 
the Administration during 1984. Included are papers in geology, 
geophysics and studies of the Dead Sea. Also included are re- 
views of: uranium prospecting and phosphates survey in Israel, 
activities of the Seismology unit and additional lists of reports pre- 
pared by the Administration and its Committees. The projects 
described here were intended first and foremost to locate, identify 
or assist in the identification of energy sources. Separate abstracts 
have been prepared for each paper. (EHN) 
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14986  (IE-MOEI-ESRA-85/0002, pp. 12) New-moon-like sed- 
imentary structures as indicators of irreversible accumulative 
trends on sandy shores. Bowman, D. (Ben-Gurion Univ. of the 
Negev, Beersheva, (Israel)); Goldberry, R.; Rosen, D. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1985. (in Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1984. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

In this report the dynamic conditions that cause changes in 
shoreline profiles have been studied, with emphasis on the forma- 
tions of new-mood-like sedimentary structures on the shore. 
Measurements include wave data such as wave heights and fre- 
quency, sediment analysis, current information, aerial photographs 
and shoreline profiles. Interpretation of the data is still in progress 
and will focus on the morphology of the new-moon-like structures, 
the dynamics of the reef structure, reverse current, longitudinal cur- 
rent and sedimentary characterization. (EHN) 


14987 (IE-MOEI-ESRA-85/0002, pp. 13-14) Cracks in 
Eocene rocks in Israel (Ovdat Formation). Bahat, D. (Ben- 
Gurion Univ. of the Negev, Beersheva, (Israel)). Ministry of Energy 
and Infrastructure, Jerusalem (Israel). Earth Science Research Ad- 
ministration. May 1985. (In Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1984. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The report describes how information about the cause of fracture 
(shear, tension or a combination of the two) can be obtained from 
the fracture appearance. Basically, single-layer fractures result 
from shear, whereas circular cracks result from tension in the 327 
degrees direction and feather-like cracks are characteristic of the 
conjugate 309 and 345 degrees tension and shear. A similar analy- 
sis is given for the daughter cracks; there are 8 criteria that can be 
used to determine their cause. Finally, it is possible to differentiate 
between man-made cracks (e.g., from explosions) and natural 
cracks according to the nature of the daughter cracks. (EHN) 


14988 (IE-MOEI-ESRA-85/0002, pp. 21-22) Stages in the 
development of the Arava Valley - identifying and dating of 
tectonic events using geomorphological methods and their 
meanings with respect to current seismic events. Gerson, R. 
(Hebrew Univ. of Jerusalem, (Israel)). Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Earth Science Research Adminis- 
tration. May 1985. (in Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1984. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The report describes the manner of dating the alluvial and 
colluvial strata in the Arava Valley, based on mechanical wear, bio- 
logical wear (which is compared to archeological sites), and profile 
characteristics (gravel free appearance, sandstone, salt, etc.). The 
intermediate conclusion is that the Arava Valley is a seismic gap of 
many thousands of years (the Holocene). (EHN) 


14989 (IE-MOEI-ESRA-85/0002, pp. 24) Identifying sources 
of copper and manganese in Timna from concentrations of 
rare-earth elements and from Sr isotopic ratio. Katz, A. (Hebrew 
Univ. of Jerusalem, (Israel)); Strinsky, A.; Shprank, D. Ministry of 
Energy and Infrastructure, Jerusalem (israel). Earth Science Re- 
search Administration. May 1985. (In Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1984. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The rare earth elements have been the subject of several re- 
search projects connected with the formation of manganese and 
iron deposits in oceans. The purpose of these is the understanding 
of possible sources of the rare earths and their adhesion to param- 
agnetic nodules. The concentration of the rare earth metals in 
ocean nodules is 400 to 1600 ppm, about 1000 times greater than 
in the water. Some researchers combine measurements of the ratio 
of Sr isotopes to augment the information obtained from the rare- 
earth concentrations. It is recommended that the use of rare-earth 
concentrations and Sr ratios be used in Timna for the understand- 
ing of the different mineralogical phenomena there. (EHN) 
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14990 (IE-MOEI-ESRA-85/0002, pp. 25-29) Tzemah 1 
drilling temperature log. Levitte, D. (Geological Survey of Israel, 
Jerusalem (isarel)). Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Earth Science Research Administration. May 
1985. (In Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1984. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Tzemah 1 drilling site is located south of the Sea of Galilee, 
where several geothermal phenomena are known to exist. Thus, a 
temperature profile of the drilling was obtained along with the 
geologic strata. However, because of technical difficulties the tem- 
perature probe was able to penetrate only to a depth of 3500 m, 
and not to the final depth of 4200 m. The report provides a discus- 
sion of the temperature anomalies, the heat flow in the different 
strata, and the effect of the type of rock on the temperature. How- 
ever, the basic behavior is a linear rise in temperature with depth, 
from 48 degrees C at 200 m to 127 degrees C at 3500 m. (EHN) 1 
map 


14991 (IE-MOEI-ESRA-85/0002, pp. 30-33) Isotherm and 
geothermal gradient maps of Israel. Abstract. Levitte, D.; Ol- 
shina, A. Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Earth Science Research Administration. May 1985. In [Earth 
Science Research Administration] annual summary of research 
jects, 1984. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 
Order with complete bibliographic information; Abstract only. 
Over the last few decades, much information concerning the 
subsurface of Israel has become available from numerous deep oil 
and water wells. The amount of data now available was considered 
to be sufficient for the production of isotherm contour maps cover- 
ing most of the state at various depths, as well as for statistical 
analysis of the subsurface temperature regime in. This work was 
carried out in order to detect and investigate any significant 
anomalies. It was therefore decided to integrate and update all 
available information from deep oil and water wells to produce a 
comprehensive picture of the geothermal regime of the area. The 
logs of a total of 340 deep wells were examined and the relevant 
information was processed to produce a series of isotherm maps, 
three dimensional block diagrams of temperature distributions and 
a series of geothermal gradient distribution maps. (author) 2 maps 


14992 (IE-MOEI-ESRA-85/0002, pp. 34-35) The watershed 
of the Ramon Craier - Its contribution to the water budget in 
the Negev mountain range. Mazor, E. (Weizmann Inst. of Sci- 
ence, Rehovot, (israel)). Ministry of Energy and Infrastructure, 
Jerusalem (israel). Earth Science Research Administration. May 
1985. (in Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1984. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Ramon Crater is a perfect watershed, spreading over 500 
square kilometers, surrounded by steep walls, with only two rivers 
flowing out of it, both in canyons where measurements are possi- 
bie, and with no human interference, as there is no human habitat 
there. The purpose of this work was to investigate to what extent 
the watershed contributes to the ground water in the Negev. Be- 
cause of equipment limitations the work focused only on shallow 
ground water. Yet, it is a good indicator of the ground water in gen- 
eral. The work included data on rainfall in the Negev and on salt 
concentration in the water as well. (EHN) 


14993 (IE-MOEI-ESRA-85/0002, pp. 36) Effect of hydro- 
chemical conditions In loess on the stability of the mountain 
slopes. Losian, M. (Geological Survey of Israel, Jerusalem (is- 
rael)); Morel, W. Ministry of Energy and Infrastructure, Jerusalem 
(israel). Earth Science Research Administration. May 1985. (In He- 
brew). In [Earth Science Research Administration] annual summary 
of research projects, 1984. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

Rain water which has a certain salt content penetrates the loess 
and causes a certain amount of ion exchange to take place. The 
result is dissolution of loess and the creation of voids in it, with the 
eventual collapse of the mountain slope. The purpose of this work 





is to study the dynamic aspect and the chemical effect of rain wa- 
ter in the loess complex which result in the instability of the slope. 
(EHN) 


14994 (IE-MOEI-ESRA-85/0002, pp. 38-39) Sources of salt 
content in rain water and their contribution to the ground wa- 
ter salinity in Israel. Strinsky, A. (Hebrew Univ. of Jerusalem, 
(Israel)); Katz, A. Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Earth Science Research Administration. May 1985. (in He- 
brew). In [Earth Science Research Administration] annual summary 
of research projects, 1984. Available from COST! P.O.B 201285, 
TEL-AVIV 61201. 

Order with complete bibliographic information. 

Rain water contains salt from natural sources, and in some 
cases, for example, after a long drought, or near the sea, salt con- 
tent can reach hundreds of milligrams per liter. Thus the rain 
salinity can be an important factor in ground water salinity. In addi- 
tion, rain water in industrial areas may be acidic. This report 
summarizes measurements of rain water salinity, acidity, and the 
ratio of ®’Sr to ®©Sr (used to determine the ratio of sea salt to land 
salt in the rain), at 14 locations in Israel during the winter of 1982- 
1983. Two of the samples were acidic. The rain salinity (TDS) was 
between 18 and 270 milligrams per liter. The strontium ratio was 
between 0.7080 and 0.7092. (EHN) 


14995 (IE-MOEI-ESRA-85/0002, pp. 40-41) Geologic and 
stratigraphic mapping of Hazeba (South Israel) on a scale of 
1:50,000. Sneh, A. (Geological Survey of Israel, Jerusalem (is- 
rael)); Yehieli, Y. Ministry of Energy and Infrastructure, Jerusalem 
(israel). Earth Science Research Administration. May 1985. (in He- 
brew). In [Earth Science Research Administration] annual summary 
of research projects, 1984. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information. 

The area under investigation is composed of 3 geomorphological 
regions, each with its own stratigraphy, and the report describes 
the different structures encountered down to a depth of 55 to 60 m. 


Water samples were taken at several springs in the area. Work will 
continue at Nahal Gidron (Eocene epoch) with attempts to find cor- 
relations to adjacent areas. (EHN) 


14996 (IE-MOEI-ESRA-85/0002, pp. 42-43) Morphological 
and sedimentary changes expected in the upper Jordan River 
Basin as a result of the "Almagor” hydroelectric plant. Inbar, 
M. (Haifa Univ., (Israel)). Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Earth Science Research Administration. May 
1985. (In Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1984. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The purpose of this work was to survey the morphological condi- 
tions of the Jordan River Basin from Bnot Yaacov bridge to the Sea 
of Galilee, and to point out the expected changes after the con- 
struction of the "Almagor” hydroelectric plant. It is known that dams 
are a major factor in changing the character of a river. Erosion is 
increased, especially in the first 20 years after the construction of 
the dam, because of the sudden releases of large quantities of wa- 
ter. The effects on the Jordan River Basin will be different at the 
upper canyon and at the delta. In the former, which has many wa- 
terfalls, the effect will be aesthetic and biological, as the increased 
erosion may widen the canyon and cause sediment to be de- 
posited there. In the latter, where the river meanders in the delta, 
the increased sediment may cause a change in the river course, 
and greater deposit of sediment in the Sea of Galilee. (EHN) 


14997 (IE-MOEI-ESRA-85/0002, pp. 44-45) Paleostratigra- 
phy and paleogeography of the Permian-Triessic formation in 
Israel, and their hydrocarbon potential. Eshet, Y. (Geological 
Survey of Israel, Jerusalem (israel)). Ministry of Energy and 
Infrastructure, Jerusalem (israel). Earth Science Research Adminis- 
tration. May 1985. (in Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1984. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The purpose of this work is to use paleogeological tools to study 
the paleogeography in the Permian-Triassic formation in Israel. 
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This will be achieved through building a paleostratigraphic system 
based on the many oil drilling sites in the Permian and Triassic lo- 
cations. Problems that will be studied are as follows: (1) the 
highest Triassic level in Israel and its effect on the environment, (2) 
the stratigraphic locations of the Permian-Triassic border and of the 
Triassic-Jurassic border. A paleostratigraphic correlation between 
the north and south of Israel and between land and sea will be car- 
ried out for the Permian-Triassic formation. Finally, the potential of 
the Permian-Triassic formation for hydrocarbons, and their thermal 
maturity will be examined using the thermal gradient and paleomor- 
phology (TAI system). (EHN) 


14998 (IE-MOEI-ESRA-85/0002, pp. 46-47) Ostracods in the 
Permian and Upper-Triassic strata. Biostratigraphy, sediment 
study and taxonomy. Plexer, E. (Tel Aviv Univ., (Israel)); Honig- 
stein, A.; Drien, B.; Gary, A. Ministry of Energy and Infrastructure, 
Jerusalem (israel). Earth Science Research Administration. May 
1985. (In Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1984. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Fossils of ostracods were looked for in drilling sites in Israel in 
order to determine the border between the Permian and Triassic 
strata. The report delineates the sites and types of ostracods found 
there. A table lists the upper boundary in meters of the different 
biozones at different drilling sites. (EHN) 1 tab., 1 ref. 


14999 (IE-MOEI-ESRA-85/0002, pp. 48-49) Examination of 
the possibilities for the use of local materials for the construc 
tion of home heating stoves. Zimiess, Y. (Technion R&D 
Foundation Ltd., Haifa, (Israel)); Mashraky, S. Ministry of Energy 
and Infrastructure, Jerusalem (israel). Earth Science Research Ad- 
ministration. May 1985. (in Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1984. Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Local clay and coal ash have been studied as primary materials 
in the production of heat-resistant building blocks for home heating 
stoves. Clay was taken from the quarries in Palmahim and in 
Yavneh. It was mixed, dried, milled, allowed to rise (at 1175 de- 
grees C for 5-15 minutes) and ground. The clay powder was mixed 
with 12% portland cement and water. Standard blocks of 20 x 20 x 
40 cm were made, and their weight was 10 kg as compared with 
21 kg for standard blocks. Coal ash aggregate was prepared by 
sintering at 1100 degrees C. Again the material was mixed with 
portland cement and water and standard blocks were made. The 
weight of each block was 9 kg. In summary both clay and coal ash 
can be used for the production of heat-resistant blocks in the con- 
struction industry. (EHN) 


15000 (IE-MOEI-ESRA-85/0002, pp. 50-53) Isotopic geo 
chemistry of the Israeli phosphorites. Kolodany, Y. (Hebrew 
Univ. of Jerusalem, (Israel)). Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Earth Science Research Administration. May 
1985. (In Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1984. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The purpose of this work was to study the paleogeographic char- 
acteristics of the Israeli phosphorites through the analysis of 
isotopic oxygen in the phosphorus. There is a large variability in 
the oxygen isotopic composition in limestone and flint which in 
limestone represents isotopic exchange with passing water, but in 
flint is probably caused by nonuniform conditions at the time the 
sediment was formed. On the other hand, the phosphorites have a 
uniform oxygen isotopic distribution which probably represents sta- 
ble and uniform conditions at the time the sediment was formed. 
However, while the phosphorite is nearly uniform in isotopic com- 
position at each site, there is a variability among the sites as one 
travels from south to north. This may be the result of a retreating 
sea, or perhaps of temperature variations. Sampling analysis con- 
tinues. (EHN) 1 map 


15001 (IE-MOEI-ESRA-85/0002, pp. 54-57) Thermo-tectonic 
history of the sed cross section in Israel through fis- 
sion track aging in oll drilling sites. Cohn, B. (Ben-Gurion Univ. 
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of the Negev, Beersheva, (Israel); Feinstein, S. Ministry of Energy 
and Infrastructure, Jerusalem (israel). Earth Science Research Ad- 
ministration. May 1985. (In Hebrew and English). In [Earth Science 
Research Administration] annual summary of research projects, 
1984. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Fission track aging of zirconium from sandstone in the Sa’ad for- 
mation resulted in calculated ages of 180 to 188 million years for 
the formation. It appears that a thermal incident heated the rocks 
to above 200 degrees C sometime in the late Triassic, early Juras- 
sic era, and the fission clock was zeroed anew at this time. The 
magmatic rock in the Ra’af formation at Har’Arif was found to be 
108 to 109 million years old, again by zirconium. This is probably 
the crystallization age of the metal. Fission track aging of apatite 
from basalt in an early Cretaceous formation gave a calculated age 
of 61.1 million years. This may be a thermal post-diffusional effect. 
However, without additional data it cannot be interpreted conclu- 
sively. But apatite aging of basalt in the Amodai Shlomo formation 
gave a calculated age of 231 million years. Again, a thermal effect 
may be responsible for that age. The conclusion is that fission 
track dating can reveal thermal instabilities in the partially stable 
rocks, and not geological events. (EHN) 2 tabs., 1 ref. 


15002 (IE-MOEI-ESRA-85/0002, pp. 59-60) Stratigraphy and 
sedimentary environment of the upper Cretaceous in Israel 
and of the facies of the open sea. Reiss, Z. (Hebrew Univ. of 
Jerusalem, (israel)); Almogi-Labin, A. Ministry of Energy and 
infrastructure, Jerusalem (israel). Earth Science Research Adminis- 
tration. May 1985. (In Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1984. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; This work is con- 
ducted in co-operation with the Geological Inst., Tel Aviv Univ., Inst. 
for Petroleum Research and Geophysics, and with the help of Y. 
Natan who is supported by the Israeli-American bi-national fund. 

The upper Cretaceous formation in Israel contains organically 
rich sediment, phosphorites, oil shale, flint, chalk, etc. These result 
from various types of sedimentation. The purpose of this work is 
the construction of a biostratigraphic scheme based on the many 
different fossils, through which age correlation can be attempted. 
Following the examination of several hundreds of sections, ob- 
tained from 12 sites, a basic biostratigraphic scheme has been 
outlined. It is based primarily on planktonic foraminifera. Results of 
this work have already changed the age determination of certain 
rock formations in the country, and have helped to resolve certain 
ambiguities in other areas. (EHN) 1 ref. 


15003 (IE-MOEI-ESRA-85/0002, pp. 61) Organization of 
computer data bases on minerals in Israel. Shteinitz, G. (Geo- 
logical Survey of Israel, Jerusalem (Israel)). Ministry of Energy and 
Infrastructure, Jerusalem (israel). Earth Science Research Adminis- 
tration. May 1985. (In Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1984. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; This work was 
performed by Mrs. A. Pekrovitz. 

In an effort to organize and store mineral information in Israel in 
a computer, different types of data base organization techniques 
have been studied and their application attempted. Among them 
the system for management and control of data base (DBMS) of 
the type SIR and the interactive systems of the types SIR/FORMS 
and SIR/SQL +. Basic forms have been prepared for "SPA” - the 
phosphorus data base stored in TAMI and the chemical analyses 
performed at the Geological Institute, “Milestones” - the analyses 
performed at Soreq Nuclear Research Center, "Mapping Documen- 
tation” - basic schemes for geological maps in Israel, and "K-Ar 
Lab” - analytical geology data of the laboratory at the Geological 
Institute. For each of these data bases, tests for data storage have 
been made, both in a batch form, and through interactive input. In 
some of these, data is already being stored on a regular basis. 
(EHN) 


15004 


(IE-MOEI-ESRA-85/0002, pp. 62-63) Isotopic geology 
(Rb-Sr, K-Ar) of the magmatic rocks in drilling sites in the 
Negev. Shteinitz, G. (Geological Survey of Israel, Jerusalem (Is- 
rael)). Ministry of Energy and Infrastructure, Jerusalem (Israel). 
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Earth Science Research Administration. May 1985. (In Hebrew). In 
[Earth Science Research Administration] annual summary of 
research projects, 1984. Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Order with complete bibliographic information; This work was 
performed by Mr. P. Rakenty. Strontium ratios have been per- 
formed by Dr. Y. Plezner. 

Longitudinal sections were taken from three drilling sites in the 
Negev, Zohar 6, Daya 1, and Ramon 1. From each of these, sam- 
ples were taken every 1 or 2 meters, for a total of 7 samples per 
site. Petrographic examination showed that in some cases there 
was mineral enrichment of secondary minerals and their calcite, 
which could affect the results of the analytical tests. Most samples 
were dated using the K-Ar system, and the results were as follows: 
Zohar 6, at a depth of about 1600 m, age was 88 to 118 million 
years. Daya 1, at a depth of about 1000 m, age was 109 to 133 
million years. Ramon 1, at a depth of about 620 m, age was 106 
to 122 million years. The large spread in ages was indicative of 
some petrogeological problem that did not lend itself to this type of 
age analysis. in order to understand the problem better, further test 
would be conducted on additional minerals. Isotopic ratios of®’Sr to 
86Sr in the silicate rocks found at the three sites were considerably 
lower than those in the carbonate rocks, which indicated that the 
latter did not belong to the original magmatic system. (EHN) 2 tabs. 


15005 (IE-MOEI-ESRA-85/0002, pp. 65) Seismic data base. 
Ashkenazi, A. (Petroleum Research & Geophysics Inst., Holon, (Is- 
rael)); Asha’el, R. Ministry of Energy and Infrastructure, Jerusalem 
(israel). Earth Science Research Administration. May 1985. (in He- 
brew). In [Earth Science Research Administration] annual summary 
of research projects, 1984. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The purpose of this project is to construct a data base that will 
store the available data (accumulated over the past 30 years) on 
geophysical surveys in Israel. The data base will provide quick ac- 
cess to information from past researches and will be used in 
planning new projects and for comparison with new surveys. In ad- 
dition to the standard output, one will be able to request digitized 
output, or visual output. (EHN) 


15006 (IE-MOEI-ESRA-85/0002, pp. 66) Theoretical devel- 
opment of the electromagnetic methods in a horizontally 
inhomogeneous medium. Goldman, M. (Petroleum Research & 
Geophysics Inst., Holon, (Israel)). Ministry of Energy and Infrastruc- 
ture, Jerusalem (Israel). Earth Science Research Administration. 
May 1985. In /Earth Science Research Administration] annual sum- 
mary of research projects, 1984. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The influence of lateral inhomogeneities on the electromagnetic 
field is investigated in both frequency and time domains. Two ex- 
treme cases are considered as models of inhomogeneity - namely, 
isometrical body (sphere) and prolongated object (circular cylinder) 
embedded in a conductive surrounding medium. An arbitrarily ori- 
ented magnetic dipole is the source of the primary magnetic field 
for both models, as well as a plane wave for the isometrical body 
model and an infinitely long cable for the cylindrical inhomogeneity. 
The behavior of the secondary electromagnetic field is investigated 
in different frequency and time ranges and also for different geo- 
metrical and electrical parameters of the inhomogeneity in the host 
rocks. The main emphasis is on the correlation between galvanic 
and vortex parts of the electromagnetic field, "channeling effect”, 
since the interpretation of the field data is based on the accounting 
for the vortex part only. The results of the investigation are gener- 
alized for the more complicated models of the inhomogeneity and 
surrounding medium. (author) 


15007 (IE-MOEI-ESRA-85/0002, pp. 72) Compilation of 
acoustic speeds from deep wells. Kiang, A. (Petroleum Re- 
search & Geophysics Inst., Holon, (israel)). Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Earth Science Research Adminis- 
tration. May 1985. (In Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1984. Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 
Order with complete bibliographic information; Abstract only. 





Acoustic speed surveys which were started in the previous stage 
of the project have been completed and additional surveys have be- 
gun at 12 locations in israel. The acoustic velocities obtained from 
the additional surveys have been compared with calculated values 
in order to analyse the seismic cross sections near the wells. Final 
times and speeds have been determined for all the additional mea- 
surements. The calculations have been compiled in tables of Deep 
Well Velocity Data. Acoustic speed maps have been completed for 
Ashdod, Gedera, Ashgelon, Nirim, Netivot and Yamit. (EHN) 


15008 (IE-MOEI-ESRA-85/0002, pp. 108-110) Search for 
uranium deposits in Israel. Ministry of Energy and Infrastructure, 
Jerusalem (israel). Earth Science Research Administration. May 
1985. (In Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1984. Available from COST! 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

A radiometric aerial survey over 26,000 square kilometers was 
conducted in 1981. The results were published in 10 different re- 
ports based on the 10 different regions into which the country was 
divided. Surface surveys at areas of radiometric anomalies were 
also conducted. Some uranium minerals and minerals of other met- 
als were found. A particularly interesting area was the Judean 
desert where surface surveys would continue. Gamma radiation 
measurements in phosphorite drilling sites were found to give a 
distribution of the amount of uranium found in the phosphorites, 
thus replacing the need for hundreds of chemical analyses in labo- 
ratories. (EHN) 16 refs. 


15009 (IE-MOEI-ESRA-86/0001) [Earth Sclence Research 
Administration] annual summary of research projects, 1985. 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Earth Sci- 
ence Research Administration. May 1986. 101p. (In Hebrew and 
English). Available from COST! P.O.B 20125, TEL-AVIV 61201. 

This is a summary of research projects carried out or funded by 
the Administration during 1985. Included are papers in geology, 
geophysics and studies of the Dead Sea. Also included are reviews 
of: uranium prospecting and phosphates survey in Israel, oil shales 
surveys, surveys on R&D in aquatic agriculture and additional lists 
of reports prepared by the Administration and its Committees. Sep- 
arate abstracts have been prepared for each paper. (EHN) 


15010 (IE-MOEI-ESRA-—86/0001, pp. 5-7) A geological map 
of the Sinai. Eyal, M. (Ben-Gurion Univ. of the Negev, Beersheva, 
(Israel)); Eyal, Y. Ministry of Energy and Infrastructure, Jerusalem 
(israel). Earth Science Research Administration. May 1986. (in He- 
brew). In [Earth Science Research Administration] annual summary 
of research projects, 1985. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information. 

This work describes the preparation of a geological map of the 
Sinai to a scale of 1:250,000. The color legend is based on the 
type of formation, its age and the type of rock. The map covers ar- 
eas for which higher scale maps have been published, those for 
which maps are available from theses, and areas that have not 
been mapped previously. (EHN) 


15011 (IE-MOEI-ESRA-86/0001, pp. 9-10) Effect of hydro- 
chemical conditions on the stability of slopes. lser, A. 
(Ben-Gurion Univ. of the Negev, Beersheva, (Israel)). Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1986. (in Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1985. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; This work was 
performed in cooperation with the Geological Survey of Israel and 
the Institute for Desert Research. 

Rain water has an erosion effect on loess, both hydrochemical 
and hydrodynamic. The result is the creation of voids in loess, and 
the eventual collapse of the mountain slope. The purpose of this 
work was to study the dynamical aspect of rain water on the stabil- 
ity of loess, and the effect of the hydrochemical erosion of the 
water. The work was performed in two stages. The first was the 
conduction of field and laboratory studies on the physical, mechan- 
ical and chemical properties of loess. The second was the 
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simulation of a mountain slope instability at the Sde Boker site. 
(EHN) 


15012 (IE-MOEI-ESRA-86/0001, pp. 11-13) Effect of earth- 
quakes on the stability of sedimentation in the continental 
shelf and slope in Israel. Almagor, G. (Geological Survey of Is- 
rael, Jerusalem (Israel)); Friedman, S. Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Earth Science Research Adminis- 
tration. May 1986. (in Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1985. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The need to predict earthquakes and their effect is especially im- 
portant for large constructions such as power stations, sea ports, 
etc. The purpose of this study is to develop a basic model that will 
enable analysis of saturated soils (on land and in the sea) during 
an earthquake in the magma, to determine the strength of previous 
earthquakes in the region selected, to predict possible earthquakes 
in the future and their expected damage, and to perform a quanti- 
tative analysis of the frequency of landslides which result from 
earthquakes on the continental slope. The sedimentary soil on the 
Israeli coast was selected for the study as it is rather homoge- 
neous in terms of chemistry and mineralogy, and completely 
saturated. Some important findings were that the frequency of 
landslides in the area was very high, and that these could only be 
explained by earthquakes. (EHN) 


15013 (IE-MOEI-ESRA-86/0001, pp. 14) Neotectonics of the 
northern Arava. Bowman, D. (Ben-Gurion Univ. of the Negev, 
Beersheva, (israel)). Ministry of Energy and infrastructure, 
Jerusalem (israel). Earth Science Research Administration. May 
1986. (In Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1985. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The major contribution of geomorphology is in the location of 
seismic events for which no other record exists, and in the 
improvement of the geophysical picture in the Holocene and Pleis- 
tocene beyond what is already known from seismic surveys and 
known history. The purpose of this study was to find morphological 
and stratigraphic evidence of neotectonics in the northern Arava 
and to analyse and date it. This was achieved through analyses of 
deformations, watersheds, dating of organic matter, dating of 
archeological morphotectonic elements, and comparison of seismic 
and morphotectonic data. (EHN) 


15014 (IE-MOEI-ESRA-86/0001, pp. 15-17) Cracks in the 
lower and middle Eocene in Israel. Bahat, D. (Ben-Gurion Univ. 
of the Negev, Beersheva, (Israel)). Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Earth Science Research Adminis- 
tration. May 1986. (in Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1985. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The purpose of this study was to increase the understanding of 
cracks in rocks. The project concentrated on field surveys of the 
Eocene in the syncline of the central hill region and of Hazeba in 
Israel. Characterization of cracks was in terms of crack direction, 
search for regularity, statistical analysis, differentiating between 
early cracks that occured with sedimentation, and later cracks that 
occured with tectonic movement, cracks that resulted from water 
penetration, shear cracks, and tension cracks. (EHN) 


15015 (IE-MOEI-ESRA-86/0001, pp. 18-19) Bathymetric and 
sedimentary survey in the Sea of Galilee. Begin, Z.B. (Geologi- 
cal Survey of Israel, Jerusalem); Ben Avraham, Z. Ministry of 
Energy and Infrastructure, Jerusalem (Israei). Earth Science Re- 
search Administration. May 1986. (In Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1985. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Seismic survey of the Sea of Galilee revealed many features un- 
known until now, among them hot springs, mineral springs, active 
faults and sedimentation whose composition changed in the differ- 
ent parts of the lake. The characteristics of the underwater springs 
were different in the eastern and western sides. In the west, they 
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were spread over a large area, but in the east they were located in 
underwater craters. In some parts, especially in the north, channels 
were found. These were located along active faults, and underwa- 
ter springs were found in them as well. (EHN) 


15016 (IE-MOEI-ESRA-86/0001, pp. 20-22) Paleoceanogre- 
phy and geochemistry of shale in the upper Cretaceous in 
israel - a basis for locating energy rich deposits. Bein, A. (Geo- 
logical Survey of Israel, Jerusalem); Shesh, A. Ministry of Energy 
and Infrastructure, Jerusalem (Israel). Earth Science Research Ad- 
ministration. May 1986. (In Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1985. Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The purpose of this work was the development of criteria for 
identifying shale that is rich in oil and the ability to differentiate it 
from shale that is poor in oil. The work was concentrated on com- 
paring the different properties of shale with those of chalk, 
phosphorites and porcellamite, and on examining the differences 
between organic-rich shale and organic-poor shale. (EHN) 


15017 (IE-MOEI-ESRA-86/0001, pp. 23-24) The behavior of 
the earth upper crust in Israel. Garfunkel, Z. (Hebrew Univ. of 
Jerusalem, (israel)); Stein, M.; Kolodany, Y. Ministry of Energy and 
infrastructure, Jerusalem (israel). Earth Science Research Adminis- 
tration. May 1986. (in Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1985. Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The purpose of this study was to examine the chemical composi- 
tion and age of xenoliths in order to study thermal events in the 
earth crust in Israel, and to evaluate the dynamic behavior of the 
earth crust from textural and, especially, microtextural data of the 
crust matter. Several hundreds of samples underwent a petro- 
graphic examination in an optical microscope, and a portion of 
those underwent a thorough geochemical analysis. Samples of the 
host rocks were examined as well. New analytical methods were 
developed for the determination of low concentrations of quartz el- 
ements. (EHN) 


15018 (IE-MOEI-ESRA-86/0001, pp. 25-26) Stages in the 
development of the Arava Valley - identifying and dating of 
tectonic events using geomorphological methods and their 
meanings with respect to current seismic events. Gerson, R. 
(Hebrew Univ. of Jerusalem, (israel)). Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Earth Science Research Adminis- 
tration. May 1986. (In Hebrew). In /Earth Science Research 
Administration] annual summary of research projects, 1985. Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The purpose of the project was to identify stages of tectonic 
movement and tectonic stability in the Arava Valley, to perform a 
thorough study of the areas that were found to be tectonically ac- 
tive and to develop new geomorphological methods for dating of 
tectonic events. Several tectonic stages connected with the main 
phase of the Jordan Valley fault were identified. A difference was 
found between the Holocene and the Pleistocene stages, and in 
the latter, also between the early and late periods. The terraces on 
the slopes appeared to be the result of climatic changes. (EHN) 


15019 (IE-MOEI-ESRA-86/0001, pp. 31-32) The watershed 
of the Ramon Crater - its contribution to the water budget in 
the Negev mountain range. Mazor, E. (Weizmann Inst. of Sci- 
ence, Rehovot, (Israel)). Ministry of Energy and Infrastructure, 
Jerusalem (israel). Earth Science Research Administration. May 
1986. (In Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1985. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

A two-year meteorological, hydrological and morphological study 
of the Ramon watershed led to the following conclusions. (1) The 
rain is regional and the “pocket” effect is small. (2) The rain front is 
higher in salinity than the remaining rain of the same storm. The 
salinity sources are dust picked up from the atmosphere and salt 
carried in the clouds. (3) There were wide fluctuations in rain storm 
frequency and duration, which is an important influence on their 
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contribution to ground water. (4) Flooding appears after the first few 
hours of rain, but died out later, because the dry loess is impervi- 
ous to water, but becomes pervious when thoroughly wetted. With 
large storms, major floods appear as the storms continue. (EHN) 


15020 (IE-MOEI-ESRA-86/0001, pp. 33-34) Geologic and 
structural mapping of Hazeba (Southern Israel) at a scale of 
1:50,000. Sneh, A. (Geological Survey of Israel, Jerusalem (is- 
rael)); Yehieli, Y. Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Earth Science Research Administration. May 1986. (in He- 
brew). In [Earth Science Research Administration] annual summary 
of research projects, 1985. Available from COSTI P.O.B 201285, 
TEL-AVIV 61201. 

Order with complete bibliographic information. 

The area under investigation is composed of 3 geomorphological 
regions, each with its own stratigraphy, and the report describes 
the different structures encountered down to a depth of 55 to 60 m. 
Water samples were taken at several springs in the area. Work will 
continue at Nahal Gidron (Eocene epoch) with attempts to find cor- 
relations to adjacent areas. (EHN) 


15021 (IE-MOEI-ESRA-86/0001, pp. 35) Ostracods in the 
Permian and Triassic strata. Biostratigraphy, sediment study 
and taxonomy. Plexer, E. (Tel Aviv Univ., (israel)); Honigstein, A. 
Ministry of Energy and Infrastructure, Jerusalem (israel). Earth Sci- 
ence Research Administration. May 1986. (In Hebrew). In [Earth 
Science Research Administration] annual summary of research pro- 
jects, 1985. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Fossils of ostracods have been found in 23 drilling sites in Trias- 
sic formations. The purpose of this work is to define the type of 
sedimentation and the biozone. The Triassic layer in which the os- 
tracods have been found is in the "petroleum window’ and is 
considered the "cooking layer” of petroleum. Furthermore, in the 
Triassic period there were many tectonic movements. The study of 
ostracods may help in chronostratigraphic and paleoceanographic 
determinations of tectonic dating, which is important for finding 
petroleum. (EHN) 


15022 (IE-MOEI-ESRA-86/0001, pp. 36-37) Paleomagnetic 
studies in Israeli rocks. Ron, H. (Hebrew Univ. of Jerusalem, (is- 
rael)); Kolodany, Y. Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Earth Science Research Administration. May 
1986. (In Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1985. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Results of a paleomagnetic study showed conclusively the lati- 
tude orientation of Israel during the Cambrian period. Orientations 
of the magnetic poles were compared with those from Africa of the 
same age, and there was no statistical variation. It appeared that 
Israel, as well as Jordan, had been part of the African stable conti- 
nental shelf. Paleomagnetic studies of the Hermon, together with 
data from Lebanon showed that considerable distortion of shear 
and rotation took place. The measurements posed a problem be- 
cause rotation in a fault system cannot be greater than 50 to 60 
degrees, yet the extent of the rotation that was measured was 
twice as much. A solution could be sought both in terms of 
geometric and theoretical analyses, and in terms of structural un- 
derstanding of the Hermon. (EHN) 


15023 (IE-MOEI-ESRA-86/0001, pp. 38) Geodetic study of 
the earth crust in Israel. Kertz, Y. (Geological Survey of Israel, 
Jerusalem (israel)). Ministry of Energy and Infrastructure, 
Jerusalem (israel). Earth Science Research Administration. May 
1986. (in Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1985. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The following projects have been completed: (1) A computer 
data base of Israeli geodetic measurements has been prepared. 
(2) A basic program for comparison of geodetic data in different 
periods has been prepared. (3) A technical schedule for completing 
the field work has been prepared, and the instruments have been 
calibrated. (4) A field study has been conducted, and a description 
of all measurement sites in the north of Israel, and of alternative 





sites has been prepared. (5) Two polygons have been planned for 
measurements, characterization, calculations of the accuracy of the 
measurements and calculations of the reflection corrections. (6) A 
horizontal measuring network has been planned between Kfar 
Hanassi and Katzrin in order to monitor possible movements of the 
rift. A similar network has been planned in the Carmel. (EHN) 


15024 (IE-MOEI-ESRA-86/0001, pp. 39-40) Isotopic geology 
(Rb-Sr, K-Ar) of the magmatic rocks in drilling sites in the 
Negev. Steinitz, G. (Geological Survey of Israel, Jerusalem (Is- 
rael)). Ministry of Energy and Infrastructure, Jerusalem (israel). 
Earth Science Research Administration. May 1986. (in Hebrew). In 
[Earth Science Research Administration] annual summary of 
research projects, 1985. Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Order with complete bibliographic information; This work was 
performed by P. Rekanaty. Strontium ratios were measured by Y. 
Plezner. 

Longitudinal sections were taken from three drilling sites in the 
Negev, Zohar 6, Daya 1, and Ramon 1. From each of these, sam- 
ples were taken every 1 or 2 meters, for a total of 7 samples per 
site. Petrographic examination showed that in some cases there 
was enrichment of secondary minerals and their calcites, which 
could affect the results of the analytical tests. Most samples were 
dated using the K-Ar system, and the results were as follows: Zo- 
har 6, at a depth of about 1600 m, age was 88 to 118 million 
years. Daya 1, at a depth of about 1000 m, age was 109 to 133 
million years. Ramon 1, at a depth of about 620 m, age was 106 
to 122 million years. The large spread in ages was indicative of 
some petrogeological problem that did not lend itself to this type of 
age analysis. In order to understand the problem better, further 
tests should be conducted on additional minerals. Isotopic ratios of 
87Sr to ®€Sr found in the silicate rocks at the three sites were con- 
siderably lower than those in the carbonate rocks which indicated 
that the latter did not belong to the original magmatic system. 
(EHN) 2 tabs. 


15025 (IE-MOEI-ESRA-—86/0001, pp. 41-50) Isotopic makeup 
of rocks as an indicator of geological processes in the Jordan 
Valley. Steinitz, G. (Geological Survey of Israel, Jerusalem (Israel). 
Ministry of Energy and Infrastructure, Jerusalem (israel). Earth Sci- 
ence Research Administration. May 1986. (In Hebrew). In [Earth 
Science Research Administration] annual summary of research pro- 
jects, 1985. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; This work was 
performed by P. Rekanaty. Strontium ratios were measured by Y. 
Plezner. 

Oil drillings during the 1960’s in the Negev area in Israel 
penetrated rocks from different eras from the Mesozoic to the Pre- 
cambrian. The drillings reached magmatic rocks in the sedimentary 
formations and in the Precambrian foundation. Longitudinal sec- 
tions of magmatic rocks from six drilling sites were analyzed for 
mineral contents and for age (based of K-Ar isotope dating). Three 
groups of magmatic rocks were observed. Those aged 120-130 
million years found as intrusions in the Mesozoic formation, those 
aged 220-240 million years (Permian-Triassic period) found as in- 
trusions in the Cambrian formation and those of Precambrian age 
found as intrusions in the infra-~Cambrian formation. Hydrothermal 
events were found to affect the K-Ar age determination so the 
rocks appeared younger than they were. Strontium isotopic ratios 
were studied as well, and they too supported the suggestion of hy- 
drothermal events which had supplied strontium of a relatively high 
isotopic composition. This could have been ocean sediment from 
the Mesozoic or a later period. (EHN) 1 tab. 


15026 (IE-MOEI-ESRA-86/0001, pp. 52-53) Seismic data 
base. Ashkenazi, A. (Petroleum Research & Geophysics inst., 
Holon, (Israel)); Asha’el, R. Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Earth Science Research Administration. May 
1986. (In Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1985. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The purpose of this project is to construct a seismic data base 
that will store the available data (accumulated over the past 30 
years) on geophysical surveys in Israel. The data base will provide 
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quick access to information from past researches and will be used 
in planning new projects and for comparison with new surveys. In 
addition to the standard output, one will be able to request digitized 
output, or visual output. Achievements of the project so far have 
been the preparation and input of data base files of seismic sur- 
veys, and the digitization of some data (from ocean surveys). 
(EHN) 


15027 (IE-MOEI-ESRA-86/0001, pp. 54) Automatic analysis 
of TDEM results with microcom Goldman, M. (Petroleum 
Research & Geophysics Inst., Holon, (Israel)). Ministry of Energy 
and Infrastructure, Jerusalem (Israel). Earth Science Research Ad- 
ministration. May 1986. (In Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1985. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

In recent years the TDEM method became widely used for solv- 
ing structural geological problems at a depth of 1 kilometer and 
less. Field studies have shown geophysical advantages of the 
TDEM method over conventional methods. Yet, it is slow and relies 
on the use of large computers. The purpose of this work was to 
develop a programming package for field analysis. Results were a 
programming package which used microcomputers for fast analysis 
of the immediate problem, and a program for automatic inversion. 
These have a marketing potential since there are no programs of 
this type in the market at present. (EHN) 


15028 (IE-MOEI-ESRA-86/0001, pp. 55) Development of 
inversion method for seismic data. Landa, Y. (Petroleum Re- 
search & Geophysics Inst., Holon, (lsrael)); Keidar, S. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1986. (in Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1985. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The inversion process is crucial in seismic analysis. Until now it 
was performed manually, but in this work there is an attempt to 
construct algorithms based on the optimization method - searching 
for the maximum correlation between the field data and the model 
that the algorithm creates at each iteration. At this point it is 
planned to construct a computer program that will include ray trac- 
ing, nonlinear minimization algorithms and spline interpolation, and 
to test it on synthetic material. (EHN) 


15029 (IE-MOEI-ESRA-86/0001, pp. 56-57) Seismic reflec- 
tion for the understanding of the underground in the Jordan 
Valley north of the Sea of Galilee. Folkman, Y. (Petroleum Re- 
search & Geophysics Inst., Holon, (Israel)); Rotstein, Y. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1986. (In Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1985. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The purpose of this study is to obtain a picture of the deep un- 
derground (from several hundred meters to several kilometers) in 
the Jordan Valley north of the Sea of Galilee. This region is of great 
importance from tectonic and stratigraphic standpoints. In particular 
the Jordan Valley fault system is not fully understood and there is 
some evidence of a secondary fault system in the northeast direc- 
tion. The stratigraphic picture in the region is not known and there 
is interest in learning about the character, depth and width of the 
formations. The study will be based on seismic reflection surveys 
and analyses of samples obtained from drilling sites. (EHN) 


15030 (IE-MOEI-ESRA-86/0001, pp. 58) Study of the deep 
earth crust through seismic sections of oll drillings. Rotstein, 
Y. (Petroleum Research & Geophysics Inst., Holon, (Israel)); Tra- 
chtman, P. Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Earth Science Research Administration. May 1986. (in He- 
brew). In [Earth Science Research Administration] annual summary 
of research projects, 1985. Available from COST! P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The first stage of this project investigated the possibility of using 
the data of a seismic line from the south-central hill region in which 
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a field study of the right parameters had been carried out, and in- 
creasing it by 14 seconds, in order to obtain information from the 
deep earth crust. That stage was successful and the project would 
continue by using the techniques of the first stage for still deeper 
investigation. In addition, a three-dimensional picture of the deep 
earth crust in the south-central hill region would be constructed in 
order to understand the tectonics, and the manner in which the 
crust was formed. (EHN) 


15031 (IE-MOEI-ESRA-86/0001, pp. 59) Seismic analysis of 
the Nahal Paran region. Rotstein, Y. (Petroleum Research & 
Geophysics Inst., Holon, (Israel)); Folkman, Y. Ministry of Energy 
and Infrastructure, Jerusalem (israel). Earth Science Research Ad- 
ministration. May 1986. (in Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1985. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

This is a proposal to perform analysis of the 6 seismic lines con- 
ducted some years ago in the Nahal Paran region, which were not 
analyzed at the time. The aim is to obtain a picture of the subter- 
ranean structure from the seismic lines. There is a chance that the 
area contains sedimentation from the pre-Jurassic period. 
Correlation with the stratigraphic cross section will be based on in- 
formation from water drillings and oil drillings in the area. (EHN) 


15032 (IE-MOEI-ESRA-86/0001, pp. 75-76) Dating of 
springs and lakes sediments in the Dead Sea Valley using the 
uranium series and Its implications on paleoclimatic and tec- 
tonic events. Kronfeld, Y. (Tel Aviv Univ., (Iisrael)). Ministry of 
Energy and Infrastructure, Jerusalem (israel). Earth Science Re- 
search Administration. May 1986. (In Hebrew). In /Earth Science 
Research Administration] annual summary of research projects, 
1985. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Pollen analysis in sediments in the Dead Sea Valley has shown 
that there were periods of wet and dry climate. The estimated age 
of the sediments, the paleogeography of the area, and the age of 
the prominent fluvial and lake elements in the area are still not 
known. The proposed research will use the @°Th divided by 24U 
series for dating of exposed travertine and lake sediments at 7 
sites in the Dead Sea Valley and in the Arava. This research will 
make it possible to date the different climatic periods in the upper 
and middie Pleistocene epoch, to calibrate pollen curves in the 
south of Israel and to correlate climatic phases in Israel with 
changes in the world climate from the middle Pleistocene epoch to 
the present. (EHN) 


15033 (IE-MOEI-ESRA-86/0001, pp. 77-78) Structure and 
tectonic development of the Pleistocene sedimentary rocks 
and Hercynites in the Dead Sea area. Reches, Z. (Hebrew Univ. 
of Jerusalem, (Israel)); Garfunkel, Z. Ministry of Energy and 
Infrastructure, Jerusalem (israel). Earth Science Research Adminis- 
tration. May 1986. (in Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1985. Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The Dead Sea valley is the most active tectonic region in this 
area. The activity started 15 million years ago and brought about a 
horizontal shift of about 110 kilometers between the Arabian plate 
in the east and the Israeli-Sinai plate in the west. In a large portion 
of the valley there was a salt lake from 60,000 years ago till 
18,000 years ago, during the last ice age. Study of the sediment of 
this still body of water gives a good indication of the tectonic 
movements at the time. The report summarizes the types of defor- 
mations found in the sedimentary formation, among them folds, 
steps and fault lines. These have direct implications on the young 
tectonic processes in Israel, and the risk of an earthquake in the 
Dead Sea Valley. (EHN) 3 refs. 


15034 (IPRG-6-T-1011-82-3) INTERGEO - a database of 
geophysical surveys. Interim report no. 3. Ashkenazi, A.; Asa’el, 
R. Institute for Petroleum Research and Geophysics, Holon (Is- 
rael). Oct 1984. 18p. (In Hebrew). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Pocket contains a map of seismic reflection surveys of Israel oil 
wells. 
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A computerized database is being prepared for the technical and 
scientific data that have accumulated at the Institute of Petroleum 
Research and Geophysics. These include tables, charts, written 
material and digital tapes. This report describes the stages of 
progress in the preparation of each type of data, and the manner 
of its organization and digitizing for transfer to the computerized 
database. (EHN) 3 tabs., 6 maps 


15035 (MOEI-ESRA~—1-87) [Earth Science Research Admin- 
istration] annual summary of research projects, 1986. Ministry 
of Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. Jun 1987. 177p. (In English and Hebrew). 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Includes summaries of about 50 research projects and lists of 
publications by staff members of the Administration and the institu- 
tions for which it is responsible. The topics covered include Dead 
Sea researches, mineral and petroleum prospecting, geophysical 
researches and seismological researches. Separate abstracts have 
been prepared for two of the papers. (MR) 


15036 (OH/RD-88-262-K) Canada Brick Quarry ground we- 
ter survey: Seventh annual report, 1987-1988. Quarshie, E. 
Ontario Hydro Research Div., Toronto, ON (Canada). 14 Dec 1988. 
160p. (MICROLOG-—89-05177). Available from PC Ontario Hydro 
Research Division, Editorial Section, 800 Kipling Ave., Toronto, 
Ont., CAN M8Z 5S4; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN. 

Analytic data on ground water samples collected from boreholes 
in and around the Canada Brick Quarry fly ash disposal site (Mis- 
sissauga, Ontario) are reported. Piezometric head measurements, 
chemical analyses of ground water, major ion balances and Piper 
diagrams are included. Most of the report consists of numerical 
data. The waters from most down-gradient locations appear to un- 
dergo temporal trends for the major ions. There is no indication at 
this time that the ground water quality has been impaired by fly 
ash leachate since fly ash disposal commenced in December 
1981. Piezometric head measurements from the 1987-88 year indi- 
cate relatively stable water table levels except at some boreholes 
where a drop in level was noted due to hot, dry weather and low 
precipitation. 66 figs., 22 tabs. 


15037 (OH/RD-88-266-K) Canada Brick Quarry surface wa- 
ter survey: Seventh annual report, 1988. Quarshie, E. Ontario 
Hydro Research Div., Toronto, ON (Canada). 14 Dec 1988. 54p. 
(MICROLOG-89-05176). Available from PC Ontario Hydro Re- 
search Division, Editorial Section, 800 Kipling Ave., Toronto, Ont., 
CAN M8Z 5S4; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $10.00 CAN; MF $10 CAN. 

Since December 1981, fly ash from Lakeview Thermal Generat- 
ing Station has been disposed of as landfill at Canada Brick 
Quarry, Mississauga, Ontario. Environmental policies require regu- 
lar monitoring of local surface water and ground water in and 
around the Canada Brick Quarry property. This report presents 
data on chemical analysis of surface water samples, stream flow, 
major ion balances and Piper diagrams. The bulk of this report 
consists of numerical data. It is noted that in a creek that crosses 
the disposal site, concentrations of calcium, bicarbonate alkalinity, 
sodium, and chloride have increased at all 4 sampling locations 
compared to pre-operational levels. From results of the chemical 
analyses, it appears that the creek water has been contaminated 
with leachate. 11 refs., 11 figs., 7 tabs. 


15038 (ORNL-6526/R10) Environmental Regulatory Update 
Table, November 1989. Houlberg, L.M. (Tennessee Univ., 
Knoxville, TN (USA)); Langston, M.E.; Nikbakht, A.; Salk, M.S. Oak 
Ridge National Lab., TN (USA). Dec 1989. 109p. Sponsored by 
U.S. DOE Environment Health & Safety. DOE Contract AC05- 
840R21400. Order Number DE90004470. Available from NTIS, PC 
AO6/MF A01 - OSTI; GPO Dep. 

Environmental Sciences Division Publication No. 3248. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated each month with information from the Federal Register 





and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


15039 (ORNL/FTR-3497) [Environmental impact statement 
on the US Antarctic program]: Foreign trip report, November 
1—November 23, 1989. Reed, R.M.; Railsback, S.F.; McLean, R.B. 
Oak Ridge National Lab., TN (USA). 22 Dec 1989. 13p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
Order Number DE90004940. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Three staff members from Oak Ridge National Laboratory 
(ORNL) participated in a site visit to US Antarctic Program (USAP) 
facilities at McMurdo Station, Amundsen-Scott South Pole Station, 
and remote field and support sites. Interviews were conducted with 
National Science Foundation, Navy, and ITT/Antarctic Services 
staff responsible for environmental management functions. The 
ORNL team visited all facilities at McMurdo Station, three remote 
field camps, a Navy refueling facility, South Pole Station, and Scott 
Base (a New Zealand installation). In general, the team found that 
environmental impacts of the USAP are minor for the Antarctic 
continent as a whole. Improvements for the handling and disposal 
of solid wastes and the discharge of wastewaters that have been 
initiated should help minimize environmental impacts of USAP ac- 
tivities. The information collected during the site visit will be used in 
a draft supplemental environmental impact statement on the USAP 
to be published for public review in June 1990. 


15040 (ORNL/TM-11385) Experimental evaluation of se- 
lected field portable instrumentation for the quantitative 
determination of contaminant levels in soil and water at Rocky 
Mountain Arsenal: Final report. Jenkins, R.A.; Dyer, F.F.; Moody, 
R.L.; Bayne, C.K.; Thompson, C.V. Oak Ridge National Lab., TN 
(USA). Oct 1989. 157p. Sponsored by U.S. Department of Defense. 
DOE Contract AC05-840R21400. Order Number DE90005025. 
Available from NTIS, PC A08/MF A01 - OSTI; GPO Dep. 

The purpose of the work described in this report was to evaluate 
two instrumental systems for use under field conditions at the 
Army's Rocky Mountain Arsenal. The two systems were a portable 
gas chromatograph (GC), for the determination of volatile organic 
constitutents in water and soil, and a portable x-ray fluorescence 
(XRF) unit, for the determination of selected elemental contamina- 
tion in water and soil. The particular instruments chosen for 
evaluation were selected following an assessment of the most ap- 
propriate commercial instrumentation available at the time of the 
project. The two instruments were to be evaluated first under labo- 
ratory conditions, and then taken to the field. Under the latter set of 
conditions, USATHAMA Class 1 Certification runs and EPA Equiva- 
lency Testing would be used as tools for evaluating the utility of the 
instrumental systems chosen for field work. 4 refs., 20 figs., 22 
tabs. 


15041 (PB-89-237267/XAB) Soikphase photodegradation 
of toxic organics at contaminated disposal sites for soll reno- 
vation and ground-water quality protection. Final report. 
Moore, W.M.; Dupont, R.R.; McLean, J.E. Utah State Univ., Logan, 
UT (USA). Utah Water Research Lab. 28 Aug 1989. 127p. Avail- 
able from NTIS, PC A07/MF A01. 

Accurate assessment of the potential for contaminated soil 
remediation requires detailed knowledge of the fate of waste con- 
stituents within the soil environment. For many non-biodegradable 
organic compounds, photochemical degradation may provide a po- 
tential pathway for the removal of such compounds from soil 
surfaces. A study was conducted to evaluate the rate of pho- 
todegradation of ten hazardous organic compounds from three 
soils, silica gel, and four soil minerals (kaolinite, montmorillonite, 
illite, and calcite) under conditions of controlled irradiation. In addi- 
tion, the effect of six amendment treatments (methylene blue, 
riboflavin, hydrogen peroxide, diethylamine, peat moss, and silica 
gel) on the rates of compound loss was also investigated. Under 
the conditions of the study, soil and mineral type, as well as sur- 
face renewal via mixing, were found to have more effect on 
degradation rates than any of the amendments that were tested. 
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15042 (PB-90-116591/XAB) Determining the cumulative ef- 
fects of forested wetlands: EPA’s (Environmental Protection 
Agency’s) research program, and choices for research and 
monitoring designs. Adamus, P.R. Environmental Protection 
Agency, Corvallis, OR (USA). Environmental Research Lab. 1989. 
16p. (EPA-600/D-89/168). Available from NTIS, PC AO3/MF A01. 

The cumulative impacts component of EPA’s wetlands research 
arises from a concern that many individual permit applications for 
wetland alteration involve seemingly minimal change, yet collec- 
tively their impact may be significant. Numerous studies have 
documented the potential benefits of individual, natural wetlands for 
passively performing landscape functions, such as water purifica- 
tion, maintenance of desirable stream-flow regimes, and habitat. 
However, the cumulative (or regional) effects on these functions of 
landscapes dominated by forested wetlands (as opposed to those 
dominated by other natural cover types) have received only limited 
attention. EPA's interest in these topics in not merely academic; it 
is strongly oriented toward providing accurate technical information 
necessary for an effective regulatory program. 


15043 (PB—90-116971/XAB) Direct/delayed response 
project: Quality-assurance pian for preparation and analysis 
of soils from the mid-Appaiachian region of the United States. 
Papp, M.L.; Van Remortel, R.D.; Palmer, C.J.; Byers, G.E.; Schu- 
macher, B.A. Lockheed Engineering and Sciences Co., Inc., Las 
Vegas, NV (USA). Oct 1989. 250p. Available from NTIS, PC 
A11/MF A02. 

The Direct/Delayed Response Project is designed to address the 
concern over potential acidification of surface waters by 
atmospheric sulfur deposition within the United States. The Mid- 
Appalachian Soil Survey is being conducted as a synoptic physical 
and chemical survey to characterize a statistical sampling of water- 
sheds in a region of the United States believed to be susceptible to 
the effects of acidic deposition. The survey has benefitted from 
information gained during two previous, similar surveys. The docu- 
mentation addresses the design and implementation of a 
quality-assurance program and the verification of the analytical data 
base for the Mid-Appalachian Soil Survey. It is addressed primarily 
to the users of the data base who will be analyzing the data and 
making various assessments and conclusions relating to the effects 
of acidic deposition on the soils of the Mid-Appalachian region, the 
third and final region characterized during the project. Data quality 
is assessed by addressing detectability, precision, accuracy, repre- 
sentativeness, completeness, and comparability of the data. 


15044 (PB-90-117169/XAB) Sorption of 2,3,7 & 
tetrachiorodibenzo-p-dioxin from water by surface soils. 
Watters, R.W.; Ostazeski, S.A.; Guiseppi-Elie, S. Maryland Univ., 
College Park, MD (USA). Dept. of Civil Engineering. 1989. 7p. 
Available from NTIS, PC AO2/MF A01. 

Pub. in Environmental Science and Technology, Vol. 23, No. 4, 
480-484(Apr 1989). 

The sorption of ‘C-labeled 2,3,7,8-tetrachlorodibenzo-p-dioxin 
(TCDD) from water by two uncontaminated surface soils from the 
Times Beach, MO, area was evaluated by using batch-shake test- 
ing. Sorption isotherm plots for the soil with the lower fraction 
organic carbon (foc) were linear, and regression analysis was used 
to determine a value of the sorption coefficient (KD) of 30400 mL/ 
g. This value corresponds to a value of log Koc of 6.66, where Koc 
is the partition coefficient normalized on the basis of soil organic 
carbon content. Significant interferences attributed to the presence 
of nonseparable suspended particles were apparent in the 
measurement of the water-phase concentrations of TCDD for ex- 
periments involving the high-foc soil. Prewashing the soil from one 
to five consecutive times with water appeared to reduce these in- 
terferences, as individual-point distribution ratios approached the 
Koc value determined for the low-foc soil. The measured value of 
log Koc agrees with the reported estimate of log Koc 6.6 for TCDD 
made by applying the cosolvent theory to isotherm data generated 
with water/methanol mixtures. 


15045 (PB—90-118498/XAB) Health assessment for Waste 
Disposal, inc., Santa Fe Springs, Los Angeles County, Callifor- 
nia, Region 9. CERCLIS No. CAD980884357. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 15 Nov 1988. 7p. Available from NTIS, PC A02/MF A01. 
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The Waste Disposal, Inc. site is on the National Priorities List. 
Environmental contamination is in on-site soil and consists of 
polynuclear aromatic hydrocarbons (naphthalene, 40 ppm; fluo- 
rene, 2.3 ppm; phenanthrene, 48 ppm; chrysene, 2.2 ppm; and 
2-methyl naphthalene, 430 ppm), heavy metals (nickel, 2,340 ppm; 
copper, 1,300 ppm; zinc, 4,920 ppm; cadmium, 12 ppm; lead, 654 
ppm), and organic solvents (isophorone, 4.7 ppm; toluene, 0.3 
ppm; and ethylbenzene, 7.5 ppm), and methane (1.1 percent). The 
site is considered to be of potential public health concern because 
of the risk to human health caused by the possibility of exposure to 
hazardous substances via contaminated soil. 


15046 (PB-—90-118803/XAB) Health assessment tor Hewlett- 
Packard, Palo Alto, Palo Alto, Santa Clara County, Calitornia, 
Region 9. CERCLIS No. CAD009122532. Final . Agency 
for Toxic Substances and Disease Registry, Atlanta, GA (USA). 5 
Dec 1988. 7p. Available from NTIS, PC AO2/MF A01. 

The Hewlett-Packard, Palo Alto site is on the National Priorities 
List. The site is a gasoline station owned by the Hewlett-Packard 
Corporation which had five underground storage tanks. The envi- 
ronmental contamination (maximum concentrations reported) 
consists of trichloroethylene (520 ppb), benzene (110 ppb), xylenes 
(290 ppb), toluene (10 ppb), and chloroform (28 ppb) in ground 
water; benzene (36 ppm), toluene (290 ppm), xylenes (540 ppm), 
ethylbenzene (100 ppm), and total petroleum hydrocarbons (1,700 
ppm) in subsurface soil beneath the site. The site is considered to 
be of potential public health concern because of the risk to human 
health caused by the possibility of exposure to hazardous sub- 
stances via contaminated ground water. However, the potential 
appears to be minor at this time since there apparently are no 
ground water wells in use in the vicinity of the plume. 


15047 (PB—90-119330/XAB) Health assessment for Tele- 
dyne Wah Chang-Albany, Albany, Oregon, Region 10. 
CERCLIS No. ORDO50955848. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 22 Jul 
1988. 8p. Available from NTIS, PC A02/MF A01. 

The Teledyne Wah Chang-Albany is on the National Priorities 
List. The 110-acre site is located in Millersberg (Linn County), Ore- 
gon. Preliminary on-site sludge-sampling results have identified 
heavy metals including cadmium (less than 15 to 20 ppm), chro- 
mium (300 to 380 ppm), and arsenic (less than 1 ppm to 47 ppm). 
In addition, thorium (160 ppm), uranium (430 ppm), radium(226) 
(44 pCi/g), and radium(228) (18 pCi/g) have also been identified. 
The site is considered to be of potential public health concern be- 
cause of the risk to human health caused by the possibility of 
human exposure to hazardous substances. The possibility exists 
through direct contact with contaminated soils, sludges, surface wa- 
ter, and possibly ground water by on-site workers and employees. 


15048 (PB—90-119348/XAB) Health assessment for Umatilla 
Army Depot, Hermiston, Oregon, Region 10. CERCLIS No. 
OR6213820917. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 10 Apr 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Umatilla Army Depot Site (UAS) is listed on the National Pri- 
orities List. The site covers 23 square miles and is located in 
Hermiston (Umatilla and Morrow Counties), Oregon. UAS is a stor- 
age depot for chemical warfare agents. Parts of the depot were 
contaminated with explosives as a result of past demilitarization 
and disposal operations. Preliminary on-site lagoon sampling re- 
sults have identified 2,4,6-TNT (2,800 ppm in surface soil, 180 
ppm in subsurface soil), RDX (350 ppm in surface soil, 260 ppm 
subsurface soil), dinitrotoluene (DNT) (10 ppm in surface soil) and 
tetryl (12 ppm in surface soil). Preliminary off-site ground water 
sampling results identified 2,4-DNT (trace to 400 ppb), 2,6-DNT 
(trace to 5 ppb), and 2,5,6-TNT (trace to 4,350 ppb). In addition, 
HMX (trace to 2,530 ppb) and RDX (trace to 7,480 ppb) were also 
identified in off-site ground water samples. The site is considered 
to be of potential public health concern because on-site employees 
may be exposed by direct contact to site-related contaminants in 
soil and possible ingestion of site-related contaminants that bioac- 
cumulate through the food chain. It may be prudent to restrict 
areas of known contamination to post personnel. 
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15049 (PB—90-119462/XAB) Health assessment for Mica 
Landfill, Spokane, Spokane County, Washington, Region 10. 
CERCLIS No. WAD9805116€1. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 9 Aug 
1988. 8p. Available from NTIS, PC AO2/MF A01. 

The Mica Landfill site is listed on the National Priorities List. The 
180-acre site has been owned by Spokane County Utilities since 
1972, and had been permitted by the State of Washington to 
handle hazardous waste until 1981 in addition to domestic and in- 
dustrial waste. The primary contamination on-site consists of 
methane (up to 100% of the lower explosive limit) in boreholes; 
iron (33 ppm), phenol (20 ppb), arsenic (1 ppb), chromium (10 
ppb), and mercury (5 ppb) in shallow groundwater; and 1,1- 
dichloroethane (250 ppb), 1,2-dichloroethane (31 ppb), vinyl 
chloride (30 ppb), dichlorofluoromethane (520 ppb), benzene (30 
ppb), trichloroethylene (80 ppb), 1,1,1-trichloroethane (168 ppb), 
acetone (5,200 ppb), and toluene (1,120 ppb) in leachate from the 
landfill. The site is considered to be of potential public health con- 
cern because of the risk to human health caused by the possibility 
of exposure to hazardous substances via contaminated ground wa- 
ter, surface water, and leachate. 


15050 (PB—90-119496/XAB) Health assessment for Naval 
Undersea Wartare Station, Keyport, Washington, Region 10. 
CERCLIS No. WA1170023419. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 1 Sep 
1988. 8p. Available from NTIS, PC A02/MF A01. 

The Naval Undersea Warfare Station Site (NUW) has been pro- 
posed for inclusion on the National Priorities List. Preliminary 
on-site sampling results from the Keyport Landfill have identified 
chromium, lead, cadmium, mercury, and phthalates. Shellfish 
sampled from the intertidal flats identified various phthalates. Pre- 
liminary soil and sediment sampling results from the Van Meter 
Road area identified arsenic (16 ppm), cadmium (2 ppm), chro- 
mium (69 ppm), lead(36 ppm), and mercury (100 ppb). Preliminary 
sediment-sampling results from Liberty Bay identified lead (8 to 
160 ppm), mercury (40 to 190 ppb), cadmium (130 to 970 ppb), 
and chromium (21 to 43 ppm). In addition, heavy metals were 
identified in shellfish. The site is considered to be of potential pub- 
lic health concern because of the risk to human health caused by 
the possibility of exposure to hazardous substances. 


15051 (PB-90-119744/XAB) Terra Vac in-situ vacuum ex- 
traction system: Applications analysis . Michaels, P.A. 
Foster Wheeler Enviresponse, Inc., Livingston, NJ (USA). Jul 1989. 
65p. Available from NTIS, PC AO4/MF A01. 

This report analyzes the results from the SITE Program’s 56-day 
demonstration at the Valley Manufactured Product Company's site 
in Groveland, Massachusetts. Conclusions were reached concern- 
ing the technology's suitability for use in remediations involving 
both similar and different materials at other sites. Operational data 
and sampling and analysis information were monitored carefully to 
establish a data base against which vendor's claims for the tech- 
nology could be evaluated. Additional data on the technology's 
performance at other sites is also discussed. The conclusions from 
the results of the Groveland demonstration test and from other 
available data are: the process can be used to remediate a site 
contaminated with VOCs; the process can remove VOCs from soils 
with permeabilities as low as 10° cm/s; the process operates well 
in all weather conditions; and the process implementation costs 
can be as low as $20/ton, depending on various site-specific condi- 
tions. 
15052 (PB-90-120049/XAB) Toxicity bloassay and eluate 
heavy-metals analysis results of the bench-scale stabilization 
study of solls from the United Chrome Superfund NPL (Na- 
tional Priority List) Site Corvallis, Oregon. Environmental 
Protection Agency, Corvallis, OR (USA). Environmental Research 
Lab. Oct 1989. 21p. (EPA-600/3-89/074). Available from NTIS, PC 
AO3/MF A01. 

In support of Environmental Protection Agency Region 10 and 
their United Chrome studies, the staff at Environmental Research 
Laboratory-Corvallis performed toxicity bioassays and selected 
chemical analyses. Direct toxicity tests (i.e. using soil as the 
medium) and indirect toxicity tests (i.e. using eluates obtained from 





the samples) were performed. This report presents test results for 
toxicity bioassays and chemical analyses for heavy metals. 


15053 (PB-90-120387/XAB) Enhanced ecological succes- 
sion following phosphate mining. Final report. Best, G.R.; 
Wallace, P.M.; Dunn, W.J.; Odum, H.T. Florida Univ., Gainesville, 
FL (USA). Center for Wetlands. Jul 1987. 276p. Available from 
NTIS, PC A13/MF A02. 

This research addressed four components thought to be essen- 
tial for enhancing establishment of native forested ecosystems on 
phosphate surface-mined lands. Those components were: 
multispecies mixture of seeds, mycorrhizal fungi symbionts, soil nu- 
trients, and organic matter. Studies of plant community succession 
and mycorrhizal colonization revealed that within three years the 
majority of invading plants had levels of mycorrhizal infection 
higher than the level in mature ecosystems. Mycorrhizal inoculation 
greatly enhanced the growth of sweat gum (Liquidambor styraci- 
flun), and a composite of mycorrhizal species from phosphate 
lands was more effective than Glomus macrocarpum, a common 
Florida nature mycorrhizal fungus. Soil seed banks in reclaimed 
wetlands approached the density and diversity of seed banks in 
natural marshes in about five years, although the actual vegetation 
present was not always as diverse, dense, or well developed in the 
reclaimed marshes unless wetland soil had been applied. An effec- 
tive method for mechanically planting several species of seeds plus 
mycorrhizal inoculum was the use of several row planters attached 
to a tractor mounted tool bar. During the initial growing season, 
mulch, topsoil and endomycorrhizal inoculum enhanced growth, 
density, and species richness of tree seedlings, while ectomycor- 
rhizal inoculum had almost no effect, and gypsum application and 
phosphate-free fertilizer had negative effects. 


15054 (PNL-6450-25-HEDR) Hanford Environmental Dose 
Reconstruction Project: Monthly report, November 1989. Den- 
nis, B.S. (comp.). Pacific Northwest Lab., Richland, WA (USA). 
Nov 1989. 44p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC06-76RL01830. Order Number DE90005259. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

This monthly report summarizes the technical progress and 
project status for the Hanford Environmental Dose Reconstruction 
Project being conducted at Pacific Northwest Laboratory under the 
direction of a Technical Steering Panel. 


15055 (PNL-6450-26-HEDR) Hanford Environmental Dose 
Reconstruction Project: Monthly report, December 1989. Den- 
nis, B.S. (comp.). Pacific Northwest Lab., Richland, WA (USA). 
Dec 1989. 47p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO6-76RL01830. Order Number DE90005289. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

This monthly report summarizes the technical progress and 
project status for the Hanford Environmental Dose Reconstruction 
Project being conducted at Pacific Northwest Laboratory under the 
direction of a Technical Steering Panel. 


15056 (PNL-7147) Solkgas survey at the solid waste land- 
fill: Final report. Evans, J.C.; Fruland, R.M.; Glover, D.W.; 
Veverka, C. Pacific Northwest Lab., Richland, WA (USA). Dec 
1989. 53p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO6-76RL01830. Order Number DE90005496. Available 
from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

A soil-gas survey to determine the lateral distribution of chlori- 
nated hydrocarbon solvents in the vadose zone, and possibly 
ground water, was conducted at the Hanford Site Solid Waste 
Landfill. For a 2-year period, three trenches just inside the western 
perimeter of the landfill had received liquid discharges of both 
sewage and washwater, which contained solvents. Ground-water 
monitoring wells, installed a few months after liquid discharge had 
been discontinued, indicated very low levels (less than 10 ppb) of 
solvents exist in the ground water downgradient from the disposal 
trenches. 13 refs., 7 figs., 1 tab. 


15057 (TCE-20-79-22) Nizzanim nuclear power plant. Hy- 
drological monitoring report 1978. Israeli Electric Corp. Ltd., 
Haifa (Israel); Tahal Consulting Engineers Ltd., Tel Aviv (Israel). 
Center for Economic and Energy Related Analysis. Apr 1979. 7p. 
(In Hebrew). Available from COST! P.O.B 20125, TEL-AVIV 61201. 
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Order by full bibliographic information. Bound with "Sites for a 
power station in the south of the country”. Report no. IEC-ESD- 
264. 

The report describes the geological structure of the aquifer of the 
southern coastal region, and its division into subaquifers, each with 
its own water source and region of influence. Two important phe- 
nomena ought to be emphasized: (1) The flow of sea water to the 
deep aquifer because of over-pumping, which occurs in the whole 
region, but especially in the eastern section. (2) The flow of fresh 
water from the aquifer to the sea, which occurs in certain sections. 
In order to improve the situation, a new hydrological plan, involving 
recharging and pumping schedules, is proposed in the report. 
(EHN) 5 maps 


15058 Geotechnical considerations in siting and outline 
design of the power station of the Mediterranean-Dead Sea hy- 
droelectric project. Harash, A. (Tahal Consulting Engineering Ltd., 
Tel Aviv, (Israel)). Israel Journal of Earth-Sciences (Israel), 35(2): 
97-113 (1986). 

It is planned to locate the power station of the proposed 
Mediterranean-Dead Sea hydroelectric project close to the western 
shore of the Dead Sea, in an area which is part of a major 
morpho-structural and seismo-tectonical feature, i.e., the Dead Sea 
Rift Valley. A comprehensive geotechnical study was performed in 
order to select the site and to support the feasibility and outline de- 
sign. The study included an assessment of the regional stability of 
the highly disturbed, faulted escarpment on the western side of the 
valley and of the engineering properties of the various rock masses 
in the related stratigraphic sequence. It is shown how the above 
considerations led to the adoption of an underground site located 
400 m below the plateau, adjacent to the Parsa Canyon, and how 
local rock conditions were exploited in the orientation, shape, exca- 
vation and support of the power station caverns. (RP) 4 figs., 4 
tabs., 3 maps, 50 refs. 


15059 Intact soll-core microcosms for evaluating the fate 
and ecological impact of the release of genetically engineered 
microorganisms. Fredrickson, J.K. (Pacific Northwest Lab., Rich- 
land, WA (USA)); Van Voris, P.; Li, S.W.; Bentjen, S.A. Applied and 
Environmental Microbiology (USA), 55(1): 198-202 (Jan 1989). 

Intact soil-core microcosms were studied to determine their appli- 
cability for evaluating the transport, survival, and potential 
ecosystem effects of genetically engineered microorganisms before 
they are released into the environment. Soil-core microcosms were 
planted with wheat and maize seeds and inoculated with Azospiril- 
lum lipoferum SpBri7 and SpRG20a Tn5 mutants, respectively. 
Microcosm leachate, rhizosphere soil, plant endorhizosphere, 
insects, and xylem exudate were sampled for A. lipoferum Tn5 mu- 
tant populations. A. lipoferum TN5 populations, determined by 
most-probable-number technique-DNA hybridization, varied from 
bellow detection to 10° g of dry root—' in the rhizosphere, with 
smaller populations detected in the endorhizosphere. Intact soil- 
core microcosms were found to maintain some of the complexities 
of the natural ecosystem and should be particularly useful for initial 
evaluations of the fate of plant-associated genetically engineered 
bacteria. 


15060 Chlorine 36 and tritium from nuclear weapons fallout 


as tracers for long-term liquid and vapor movement in desert 
solls. Phillips, F.M. (New Mexico Institute of Mining and Technol- 
ogy, Socorro (USA)); Mattick, J.L.; Kubik, P.W.; Duval, T.A,; 
Elmore, D. Water Resources Research (USA), 24(11): 1877-1891 
(Nov 1988). 

Chlorine 36 and 5H have been widely used as laboratory tracers 
for the advection and dispersion of anionic solutes and water, 
respectively. Advances in accelerator mass spectrometry have re- 
cently made possible the analysis of °°C/ in natural soil water 
samples. Field investigations analogous to the laboratory experi- 
ments can now be conducted. Pulses of °®Ci and 3H released into 
the atmosphere by nuclear weapons testing in the 1950s and 
1960s serve as the tracers. We report °°Ci and 5H measurements 
on desert soil profiles from New Mexico. In both cases where the 
two tracers were measured in the same profile, the 3H bomb pulse 
had penetrated between 1 and 3 m, but much of the *®Ci was re- 
tained near the soil surface. In contrast, the laboratory experiments 
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usually show more rapid movement of °CI than 9H due to the an- 
ion exclusion effect. We attribute the difference to the lower water 
content, fluctuating temperature gradients, and longer time scale of 
the field situation, which may enhance vapor movement of the triti- 
ated water relative to solute advection of the °®CI. The spreading 
of the °®Cl and 3H pulses may be modeled by dispersivities 
ranging from 5 to 8 cm, much larger than most corresponding labo- 
ratory values. These larger apparent dispersivities are probably 
more a result of vertical velocity fields varying with depth and time 
than of soil heterogeneity. These results illustrate how the bomb 
pulse °C and 5H can be useful links between laboratory solute 
transport studies and the corresponding field applications. 


5403 Environmental Sciences, Aquatic 


Refer also to citation(s) 12347, 12542, 12548, 12549, 12550, 
12726, 12727, 12937, 12945, 12946, 13025, 13027, 13082, 13143, 
13430, 13603, 13621, 13623, 13624, 13724, 13847, 13879, 13880, 
13881, 13882, 13883, 13885, 13886, 13887, 13888, 13889, 13890, 
13895, 13896, 13897, 13898, 13899, 13900, 13901, 13902, 13903, 
13904, 13905, 13906, 13908, 13909, 13910, 13911, 13912, 13913, 
13914, 13916, 13917, 13918, 13920, 13921, 13924, 13925, 13926, 
13927, 13928, 13930, 13931, 13932, 13933, 13934, 13935, 13936, 
13937, 13939, 13940, 19941, 19942, 19943, 13944, 13945, 13946, 
13947, 13948, 13949, 13950, 13951, 13952, 13953, 13954, 13955, 
13956, 13957, 13958, 13959, 13960, 13961, 13962, 13964, 13966, 
13967, 13968, 13970, 13972, 13973, 13974, 13994, 13995, 13998, 
13999, 14000, 14001, 14269, 14270, 14276, 14289, 14440, 14839, 
14853, 14854, 14865, 14875, 14891, 14905, 14987, 14972, 14984, 
14985, 14988, 14993, 15001, 15008, 15040, 15041, 15042, 15043, 
15045, 15047, 15048, 15049, 15050, 15053, 15054, 15055, 15182, 
15201, 15205, 15219, 15220, 15222, 15233, 15237, 15271, 15282 


15061 (AD-A-211374/4/XAB) Site-evaluation studies of the 
Massachusetts Bay disposal site for ocean disposal of 
dredged material. Final report. Hubbard, W.A.; Penko, J.M.; 
Fleming, T.S. Corps of Engineers, Waltham, MA (USA). New Eng- 
land Div. 5 Jul 1988. 481p. Available from NTIS, PC A21/MF A01. 

The ecology of a deepwater (100-meter) dredged-material dis- 
posal site is described. The physical, chemical, and biological 
impacts of disposal are analyzed based on historical data and in- 
situ sampling. A comprehensive management plan is discussed 
based on these findings. 


15062 (AD-A-213247/0/XAB) Benthic resources assess- 
ment technique evaluation of potential dredged material 
disposal sites in Puget Sound. Pase 2 sites. Clarke, D.G.; 
Kendall, D. Corps of Engineers, Seattle, WA (USA). Seattle Dis- 
trict. Dec 1987. 74p. Available from NTIS, PC A04/MF A01. 

The U.S. Army Engineer District, Seattle is currently involved in 
a decision-making process regarding the designation of open-water 
dredged-material disposal sites in Puget Sound and adjacent 
waters. in 1985 a joint effort was initiated to examine long-term re- 
quirements and strategies for open-water disposal of dredged 
materials. The quality of benthic habitats at proposed disposal sites 
was identified as a major topic of interest in the PSDDA study be- 
cause of potential impacts to demersal fish feeding habitat. One 
aspect of benthic habitat quality is the relative amount of trophic 
support that a given benthic habitat provides demersal bottom- 
feeding fishes. Analytical procedures have been developed to 
estimate this aspect of benthic-habitat quality. These procedures 
are collectively called the Benthic Resources Assessment Tech- 
nique, or BRAT. The BRAT analysis involves the collection of two 
data sets; one which describes benthic biomass in terms of size 
and vertical distribution in sediments at selected sites, and a sec- 
ond which describes the foraging depth and prey size exploitation 
pattern of demersal fishes at those sites. The BRAT then estimates 
that portion of the total benthic infaunal biomass that is both avail- 
able and vulnerable to predation by target fishes. 


15063 (AD-A-213371/8/XAB) Disposal site-selection techni- 
cal appendix. Phase 2. (North and South Puget Sound). 
Kendall, D.; Jamison, D.; Malek, J.; Ehlers, P. Corps of Engineers, 
Seattle, WA (USA). Seattle District. Sep 1989. 313p. Available from 
NTIS, PC A14/MF A02. 
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This document is a technical appendix to both the Proposed 
Management Pian Report and the Environmental Impact Statement 
(EIS) for the Puget Sound Dredged Disposal Analysis (PSDDA) 
Phase Ii study covering north and south Puget Sound. Results of 
disposal-site-selection studies for Phase || of PSDDA, are summa- 
rized herein. Phase Il includes the southern portion of Puget 
Sound south of the Tacoma Narrows and the northern portion of 
Puget Sound north of Admiralty Inlet to the U.S./Canadian border 
and west to Port Angeles. DSWG's task in Phase II was to identity 
suitable unconfined, open-water disposal sites. This technical ap- 
pendix summarizes the process by which DSWG carried out its 
task. Each site includes a 900-foot radius, 58-acre surface disposal 
zone within which all dredged material must be released. Each of 
the dispersive sites includes a 1,500-foot radius, 162-acre surface 
disposal zone within which all dredgfed material must be released. 
The capacities of the nondispersive disposal sites in the Phase |i 
area are estimated to be several times the probable volume of 
dredged material projected for disposal through the year 2000. 


15064 (AD-A-213372/6/XAB) Management plan report. Un- 
confined open-water disposal of dredged material. Phase 2. 
(North and south puget sound). Corps of Engineers, Seattle, WA 
(USA). Seattle District. Sep 1989. 257p. Available from NTIS, PC 
A12/MF A02. 

This report contains the findings of Phase || of the Puget Sound 
Dredged Disposal Analysis (PSDDA), a comprehensive study of 
unconfined dredged material disposal in deep waters of Puget 
Sound. The study was undertaken as a cooperative effort by the 
U.S. Army Corps of Engineers (Corps), U.S. Environmental Protec- 
tion Agency (EPA), and the State of Washington Departments of 
Natural Resources (DNR) and Ecology (Ecology). A management 
plan for the Phase || area (North and South Puget Sound) is pre- 
sented which identifies selected unconfined, open-water disposal 
sites, evaluation procedures for dredged material being considered 
for disposal at these sites, and site management considerations in- 
cluding environmental monitoring. 


15065 (AD-A-213397/3/XAB) Puget Sound Dredged Dis- 
posal Analysis (PSDDA). Final environmental impact 
statement. Unconfined openwater disposal for dredged mate- 
rial, Phase 2. (North and South Puget Sound). Final report. 
Corps of Engineers, Seattle, WA (USA). Seattle District. Sep 1989. 
531p. Available from NTIS, PC A23/MF AO3. 

This final environmental impact statement (FEIS) evaluates alter- 
natives considered in identifying preferred sites for disposal of 
dredged material in north and south Puget Sound. Five public mul- 
tiuser disposal sites (Anderson Island/Ketron Island, Bellingham 
Bay, Port Townsend, Port Angeles, and Rosario Strait) are 
identified for use based on a site-selection process considering al- 
ternative locations. Previous Environmental Documents Adopted by 
Reference. The Phase II Disposal Site Selection Appendix and 
Management Plan Report are adopted by reference as part of this 
FEIS as are the PSDDA Phase | FEIS, Management Plan Report, 
Disposal Site Selection Technical Appendix, Evaluation Procedures 
Technical Appendix, and Management Plan Technical Appendix. 
These documents are available from the Corps of Engineers, Seat- 
tle District. 


15066 (BR-85(7.28)) Prairie basin wetlands of the Dakotas: 
A community profile. Kantrud, H.A. (Fish and Wildlife Service, 
Jamestown, ND (USA). Northern Prairie Wildlife Research Center); 
Krapu, G.L.; Swanson, G.A. Fish and Wildlife Service, Washington, 
DC (USA); Fish and Wildlife Service, Jamestown, ND (USA). North- 
ern Prairie Wildlife Research Center. Sep 1989. 112p. Sponsored 
by U.S. Department of the Interior. Available from OSTI; Publica- 
tions Unit, U.S. Fish and Wildlife Service, 18th and C Streets, N.W., 
Mail Stop 1111, Arlington Square Bidg., Washington, DC 20240. 

This description of prairie basin wetlands of the Dakotas is part 
of a series of community profiles on ecologically important wet- 
lands of national significance. This region is famous as the 
producer of at least half of North America’s waterfowl and an un- 
known, but large, proportion of other prairie-dwelling marsh and 
aquatic birds. 185 refs., 17 figs., 10 tabs. 


15067 (CONF-8911108-2) Monitoring populations of 4 
chlorobiphenyl-degrading bacterial in soil and lake water 





microcosms using colony hybridization. Packard, J. (Tennessee 
Univ., Knoxville, TN (USA)); Breen, A.; Sayler, G.S.; Palumbo, A.V. 
Oak Ridge National Lab., TN (USA). [1989]. 22p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From Superfund '89 conference; Silver Spring, MD (USA); 27-29 
Nov 1989. Order Number DE90004923. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Population dynamics and maintenance of a 4-chlorobipheny! 
(4CB)- degrading bacteria, Alcaligenes eutrophus, added to field 
lysimeters and lake water microcosms were monitored using 
colony hybridization. Six field lysimeters (55 gal steel drums) were 
set up and monitored for one year. Each lysimeter contained 60 kg 
of soil from a PCB-contaminated floodplain and all but one were 
watered and stirred during the experiment. At the start of the field 
lysimeter experiment, half of the lysimeters received an inoculation 
of Alcaligenes eutrophus. The lysimeters differed in the treatments 
administered over the year; some received inorganic nutrients and 
yeast extract and one also received biphenyl. Four 20 | micro- 
cosms were set up with water from Fort Loudon Reservoir. They 
were supplemented with mineral salts and glucose and stirred and 
monitored for two months. Alcaligenes eutrophus was inoculated 
into two of the microcosms, one of which was maintained with se- 
lective pressure by the addition of 4CB. One of the uninoculated 
microcosms also had selective pressure for 4CB-degrading organ- 
isms. 18 refs., 2 figs., 1 tab. 


15068 (DOE/BP/62966—1) Habitat evaluation and monitor- 
ing in the Columbia River Basin: Final report. Everson, L.B. 
(USDOE Bonneville Power Administration, Portland, OR (USA). 
Div. of Fish and Wildlife); Campbell, C.J.; Craven, R.E.; Welsh, 
T.L. USDOE Bonneville Power Administration, Portland, OR (USA). 
Div. of Fish and Wildlife; Campbell-Craven Environmental Consul- 
tants, Tigard, OR (USA). Dec 1986. 250p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract AC79-86BP62966. 
Order Number DE90002901. Available from NTIS, PC A12/MF A01 
- OSTI; GPO Dep. 

The law established the Northwest Power Planning Council to 
prepare and adopt a regional conservation and electric power plan, 
and a program to protect, mitigate, and enhance fish and wildlife. 
The objectives are the development of regional plans and pro- 
grams related to energy conservation, renewable resources, other 
resources, and protecting mitigating, and enhancing fish and 
wildlife resources and to protect, mitigate, and enhance the fish 
and wildlife, including related spawning grounds and habitat, of the 
Columbia River and its tributaries. 4 refs. 


15069 (DOE/ER/60450-T3) Coordination: Southeast conti- 
nental shelf studies: Progress report. Menzel, D.W. Skidaway 
Inst. of Oceanography, Savannah, GA (USA). 26 Jan 1989. 46p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FGO9- 
86ER60450. Order Number DE90005990. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The objective of this investigation is to obtain model descriptions 
of the flow modifications in the Southeast Atlantic continental shelf 
due to Gulf Stream fluctuations and topographic effects. 2 refs., 4 
figs. 


15070 (DOE-RW-89.055) Artificial radioactivity on the 
coasts of Northern Ireland. Garland, J.A. (UKAEA Harwell Lab. 
(UK). Environmental and Medical Science Div.); McKay, W.A.; Bur- 
ton, P.J.; Cambray, R.S. Department of the Environment, London 
(UK). 1989. 57p. Contract PECD-7/9/326. (AERE-R-13443). Order 
Number DE90616009. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

In Northern Ireland, measurements of artificial radioactivity have 
been made in inshore seawater, beach sand and mud, sea spray, 
the air and material deposited from the air, and in coastal soil. The 
objective was to determine the levels in the coastal environment 
and also to assess the magnitude of transport of radioactivity from 
sea to land in sea spray. The results would provide a basis for the 
development of a model describing sea to land transfer, and allow- 
ing the resulting population exposure to be assessed. The results 
showed the presence of plutonium isotopes, *41Am and '97Cs in 
some samples of each of the media measured, but concentrations 
were low in all cases. Large variation in the concentrations in 
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seawater and beach sediment were attributed to variations in dis- 
persion and in the characteristics of the sediment. Sea to land 
transfer of actinides was detected in samples of sea spray and in 
air and deposition measurements. Only at some sites on the east 
coast could the resulting accumulation in soil close to the beach be 
distinguished from fallout. Following May 1986 '57Cs from Cher- 
nobyl could be detected in air and in atmospheric deposition. A 
preliminary assessment of the exposure of the population to the 
actinides and '5’Cs in all the media showed that the resulting dose 
is a small fraction of the recognised limit. (author). 


15071 (IE-MOEI-ESRA-85/0002, pp. 15-16) Geophysical 
survey of the shallow structure and the active fault on the 
continental shelf in the north of Israel. Ben-Avraham, Z. (Tel 
Aviv Univ., (israel)); Eitam, Y. Ministry of Energy and infrastructure, 
Jerusalem (Israel). Earth Science Research Administration. May 
1985. (In Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1984. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

A geophysical survey of the shallow waters of the continental 
shelf off north Israel was conducted during November, 1983. The 
survey took place near Naharia, at water depths of 10 to 50 m, 
and near Atlit, at water depths of 10 to 50 m. It included a depth 
sensor (Oceana, made by Raytheon), a sub-bottom profiler (made 
by Ocean Research Equipment), a side-scanning sonar (made by 
Klein) and a magnetometer (made by EG&G Geometrics). The sur- 
vey was conducted in areas where the underwater topography was 
not well known. In two areas mountain ranges that did not appear 
on existing bathymetric charts were discovered. In two other areas 
active faults were discovered. A complete sonar picture of the area 
was obtained for the first time. (EHN) 


15072 (IE-MOEI-ESRA-85/0002, pp. 17) Magnetic anomalies 
in the Dead Sea. Ben-Avraham, Z. (Tel Aviv Univ., (israel); Pri- 
zlender, O. Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Earth Science Research Administration. May 1985. (in He- 
brew). In [Earth Science Research Administration] annual summary 
of research projects, 1984. Available from COST! P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

A magnetic survey of the Dead Sea was conducted in which 
magnetic field values were measured every 1 km in the north- 
south direction, and every 1.5 km in the east-west direction. Ship 
location was controlled by automatic navigation using the Mini- 
Ranger system. Several magnetic anomalies were discovered. In 
the north-east there was a strong anomaly that was probably due 
to the young basalt rocks there. Several anomalies were mapped 
in the north-west also. Analysis found a correlation between mag- 
netic anomalies and locations of active faults, earthquakes and 
temperature anomalies. (EHN) 


15073 (IE-MOEI-ESRA-85/0002, pp. 18-20) Analysis of un- 
derwater photography at Ellat Bay. Ben-Avraham, Z. (Tel Aviv 
Univ., (Israel)). Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Earth Science Research Administration. May 1985. (In He- 
brew). In [Earth Science Research Administration] annual summary 
of research projects, 1984. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information. 

Analysis of the geological processes in Eilat bay from underwa- 
ter photographs is described. More than 3000 photographs were 
taken at distances of about 10 m from the bottom. Emphasis was 
placed on analyzing the occurrences of fracture which were discov- 
ered at a few sites, especially in areas that were tectonically 
active. It appeared that most cases of fracture were the result of 
slip of soft sediment. Other features that were discovered were 
plow marks that had also been observed in the Red Sea, and 
whose origin was not clear, and holes, which appeared on cones 
that were several centimeters high, anc seemed to collapse and 
appear again. Their origin, too, was not clear. (EHN) 


15074 (IE-MOEI-ESRA-85/0002, pp. 23) Morphology of the 
Red Sea north of 24 degrees North, including the Gulf of Suez 
and Eilat (PROJECT REDMAP). Vardinon, H. (Geological Survey 
of Israel, Jerusalem (Israel)); Hall, J.K. Ministry of Energy and 
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infrastructure, Jerusalem (israel). Earth Science Research Adminis- 
tration. May 1985. In /Earth Science Research Administration] 
annual summary of research projects, 1984. Available from COST! 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The report describes milestones completed by December 15, 
1984. These include digitizing some 60,000 sounding points from 
cruises of several ships (with an HP-85 computer program that 
was written for that purpose), preparing the basis of the REDMAP 
bibliography on the VAX computer, and writing an HP-85 program, 
DigMap, to digitize ship's tracks, navigation and contoured areas. 
DigMap allows digitizing of all nominally orthogonal graphical data 
and map data on Mercator. The algorithms used are in some 
cases totally new. (EHN) 


15075 (IE-MOEI-ESRA-85/0002, pp. 58) Chemical oceano- 
graphic survey of the eastern Mediterranean Sea. Kromgaiz, B. 
(Marine & Lake Research Inst., Eilat, (Israel)). Ministry of Energy 
and Infrastructure, Jerusalem (Israel). Earth Science Research Ad- 
ministration. May 1985. (in Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1984. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

A chemical survey of the eastern Mediterranean Sea is being 
carried out by the Departments of Physics and of Chemistry of the 
Institute for Marine and Lake Research in Israel. Two cruises have 
been conducted and a third is being planned. Salinity, temperature, 
pH values and oxygen concentrations were measured from the 
ship deck during the voyage. Water samples from 12 sites were 
brought to the laboratory for measurements of nutrients and ionic 
concentrations. (EHN) 


15076 (IE-MOEI-ESRA-85/0002, pp. 74-78) Microbiological 
processes in the Dead Sea. Oren, A. (Hebrew Univ. of 
Jerusalem, (Israel)); Cohen, S; Shilo, M. Ministry of Energy and 
Infrastructure, Jerusalem (israel). Earth Science Research Adminis- 
tration. May 1985. (in Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1984. Avail- 
able from COST P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

This work concentrated on the following areas: (1) general 
follow-up of the development of microorganisms in the Dead Sea, 
(2) simulation work in experimental pools in Bet Ha’Arava in order 
to imitate microbiological phenomena in the Dead Sea, (3) follow- 
up of fresh water bacteria when they come in contact with Dead 
Sea water, (4) characterization of anaerobic bacteria in sediments 
in the Dead Sea, (5) rate of sulfur regeneration in the Dead Sea, 
and characterization of the microorganism that is responsible for 
the process, (6) characterization of the unique properties of the 
Halobacterium that is found in the Dead Sea, in order to under- 
stand its need for doubly valenced cations, and to study its cell 
wall. (EHN) 20 refs. 


15077 (IE-MOEI-ESRA-85/0002, pp. 79-81) Hydrodynamic 
model of the Dead Sea. Eilata, H. (Ben-Gurion Univ. of the 
Negev, Beersheva, (Israel)). Ministry of Energy and Infrastructure, 
Jerusalem (israel). Earth Science Research Administration. May 
1985. (In Hebrew). In [Earth Science Research Administration] an- 
nual summary of research projects, 1984. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

A hydrodynamic model of the Dead Sea which was based on 
yearly measurements from 1820 to 1979 has been re-calibrated on 
the basis of monthly measurements during 1979-1983. The latter 
data are far more accurate than the former data. Three basic mix- 
ing factors are assumed: wind, current and evaporation. However, 
the model has shown conclusively that the wind is the only impor- 
tant mixing factor, and the other two can be neglected. The model 
can be used for predictions of different scenarios, for example, it 
can be used to predict the effect of a Mediterranean Sea to Dead 
Sea canal on the water level, density, salinity distribution, etc. of 
the Dead Sea. (EHN) 


15078 (IE-MOEI-ESRA-85/0002, pp. 82-85) Optical mee- 
surements in the Dead Sea. Bodenheimer, J. (Lev Inst., 
Advanced School of Tech., Jerusalem, (Israel)). Ministry of Energy 
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and Infrastructure, Jerusalem (israel). Earth Science Research Ad- 
ministration. May 1985. (In Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1984. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

A new instrument has been designed for measurements of water 
temperature and water density in situ without the need for collect- 
ing water samples. The instrument measures the refractive index of 
the water. The instrument includes a tiny source which emits light 
into the end of an optical guide. At the other end of the guide there 
is a light detector. The effect of the water is to change the amount 
of light that reaches the detector. The signal is amplified, and is 
read on a digital voltmeter, as well as on a chart. The instrument 
has been tested in the Dead Sea, down to a depth of 65 m. Den- 
sity measurements have been accurate to within 0.0001 gram per 
cubic centimeter. Temperature measurements have been accurate 
to within 0.02 degrees C. Measurement time has been 15 seconds 
or less. In addition, an instrument has been designed for measure- 
ment of light absorption along a three-meter track. Light from a 
source passes along the horizontal track, and absorption is mea- 
sured every 10 cm. The absorption coefficient has been measured 
as 0.06 for tap water and 0.09 for Dead Sea water. (EHN) 


15079 (IE-MOEI-ESRA-85/0002, pp. 86-87) Investigation of 
the Dead Sea floor. Ben Avraham, Z. (Tel Aviv Univ., (israel)). 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Earth Sci- 
ence Research Administration. May 1985. (In Hebrew). In [Earth 
Science Research Administration] annuai summary of research pro- 
jects, 1984. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

This work describes several research projects carried out on the 
Dead Sea floor. The first was the photographing of the floor using 
a special system called Mini Angus which was towed from a ship a 
few meters above the sea floor. In most cases the quality of the 
photographs was poor because of the opacity of the water. Where 
the bottom was seen it was white and wavy. Temperature measure- 
ments were conducted together with the photography. A large area 
of anomalously warm water, indicative of hydrothermal activity was 
found in the northern region, at a depth of 330 m below the water 
level. In another project the magnetic field of the Dead Sea was 
mapped every 1 km along the length of the sea and every 1.5 km 
along its width. Several anomalies were discovered. In particular, a 
strong anomaly was observed in the northeast, probably because 
of the young basalt rock there. In general, there was a correlation 
between locations of active faults, eqarthquakes and temperature 
anomalies on one hand, and magnetic anomalies on the other. An- 
other project mapped the upper sedimentary floor of the sea. It 
appears that the layers were formed during the Holocene Epoch. 
The floor was covered with a salt layer, and samples of salt were 
taken for further study. An underwater canyon apparently formed 
by the Jordan River was discovered in the northern part, suggest- 
ing that the sea level was much lower at one time. A geophysical 
survey using a shallow seismic system found evidence of a young 
fault in the west-northwest direction. In the fault the topographic 
slopes were much sharper than elsewhere. (EHP) 


15080 (IE-MOEI-ESRA-85/0002, pp. 93) Effect of rate of ad- 
dition of Mediterranean water to the Dead Sea on the rate of 
evaporation and the properties of gypsum that is formed. 
Levy, Y. (Geological Survey of Israel, Jerusalem (Israel). Ministry 
of Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1985. (in Hebrew). in [Earth Science 
Research Administration] annual summary of research projects, 
1984. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

This project studied the effect of the proposed Mediterranean 
Sea to Dead Sea canal on the gypsum formed in the Dead Sea. A 
simulation of the process was conducted in a laboratory, keeping 
the appropriate volume ratios, and the gypsum that was formed 
was studied. Most of the gypsum was dioxide and the average 
crystal size was 20 x 70 x 100 microns. (EHN) 


15081 
follow-up of seasonal changes in the Dead Sea. Shtieler, M. 
(Weizmann Inst. of Science, Rehovot, (israel)); Gat, Y. Ministry of 


(IE-MOEI-ESRA-85/0002, pp. 95-96) Hydrographic 





Energy and Infrastructure, Jerusalem (israel). Earth Science Re- 
search Administration. May 1985. (in Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
7984. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Beginning in August 1983 there was a reversed halociine in the 
Dead Sea. (A similar phenomenon had been observed a year ear- 
lier). A reversal began in November in which temperature and 
salinity at a depth of 305 m were higher than those at a greater 
depth. By December 1983 the water was homogeneous in terms of 
temperature, salinity and potential density. By March 1984, the re- 
versed halocline reappeared. Therefore, the salinity profile was a 
destratification and destabilization factor. A return to homogeneity 
began in September 1984. During 1983-1984 (except from March 
to June) the upper layer was saturated with halite and some pre- 
cipitation took place. The deep layer was oversaturated. Beginning 
in October 1983 some precipitaion of halite was measured at a 
depth of 170 m. (EHN) 


15082 (IE-MOEI-ESRA-85/0002, pp. 97-105) Thermohalo- 
clinic structure of the Dead Sea. Anati, D. (Solmat Systems Ltd., 
Yavne, (Israel)). Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Earth Science Research Administration. May 1985. (in He- 
brew). In [Earth Science Research Administration] annual summary 
of research projects, 1984. Available from COST! P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information. 

The purpose of this study was to investigate the Dead Sea as a 
potential solar collector from the standpoints of stratification, heat 
transfer coefficients and radiation absorption. The study was based 
on about 20,000 measurements of temperature and salinity in the 
upper 50 m of the Dead Sea, with emphasis on seasonal and 
yearly variations in the stratification. The results are delineated in 
graphs and some theoretical discussion is given. (EHN) 7 graphs 


15083 (IE-MOEI-ESRA-86/0001, pp. 61-62) Microbial pro- 
cesses in the Dead Sea. Oren, A. (Hebrew Univ. of Jerusalem, 
(Israel)); Shilo, M. Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Earth Science Research Administration. May 1986. (In He- 
brew). In [Earth Science Research Administration] annual summary 
of research projects, 1985. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information. 

The basic parameters for the development of microorganisms in 
the Dead Sea have been identified as the salinity of the upper 
layer and availability of phosphorus. Future work will attempt to 
predict the burst of microorganisms in the next year based on the 
chemical and physical conditions of the lake in the spring. Earlier 
research on the ability of bacteria to withstand high salinity has 
found that Halobacterium in the lake requires a high concentration 
of doubly valenced cations to preserve their form. Another bac- 
terium, Dunaliella, produces glycerin and carotenoids. The effect of 
the doubly valenced cations on the production of glycerin and 
carotenoids has not been examined yet. Although it has been 
shown that there is a bacterium responsible for the regeneration of 
sulfur, that bacterium has not been isolated yet. (EHN) 


15084 (IE-MOEI-ESRA-86/0001, pp. 63-64) Acoustic and 
photographic mapping of the fault line and springs in the 
Dead Sea floor. Ben Avraham, Z. (Tel Aviv Univ., (Israel)). Ministry 
of Energy and Infrastructure, Jerusalem (israel). Earth Science Re- 
search Administration. May 1986. (in Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1985. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Geophysical surveys of the Dead Sea have contributed consider- 
able data on the structure of the upper sedimentary layers in the 
Dead Sea floor and on the geologic faults in it and the processes 
that shaped them. One of the more interesting findings is the par- 
ticular character of the fault line between the deep northern part, 
and the shallow southern part of the lake. In that region there are 
several active faults running in a north- south direction, in a west 
by northwest direction and in an east by southeast direction. The 
purpose of the work proposed here is to study the processes in the 
area of the faults which is probably the most active in Israel. The 
major contribution will be the mapping of the geothermal springs in 
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the area and the understanding of the ical processes 
there. There is a possibility that metals may be found there as well. 
(EHN) 


15085 (IE-MOEI-ESRA-86/0001, pp. 65-66) Hydrographic 
follow-up of seasonal c in the Dead Sea. Gat, Y. (Weiz- 
mann Inst. of Science, Rehovot, (israel)); Shtieler, M. Ministry of 
Energy and Infrastructure, Jerusalem (israel). Earth Science Re- 
search Administration. May 1986. (in Hebrew). In [Earth Science 
Research Administration] annual sum of research projects, 
1985. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

A continuing hydrographic study of the Dead Sea is important in 
order to understand the mixing mechanisms in the lake. The pur- 
pose of this study was as follows: (1) to perform a follow-up of the 
halocline of the Dead Sea at a fixed station in the center of the 
lake, (2) to conduct a follow-up of the salinity in order to evaiuate 
the amount of salt that precipitates, (3) to perform an intensive hy- 
drographic study of the halocline along the length and the width of 
the lake when a reversal is expected, (4) to study the extent of 
mixing of flood water and its effect on the halociine. (EHN) 


15086 (IE-MOEI-ESRA-86/0001, pp. 69-72) Source of salt 
bodies in the Lynch Straits. Starinsky, A. (Hebrew Univ. of 
Jerusalem, (Israel)); Gavrieli, E. Ministry of Energy and Infrastruc- 
ture, Jerusalem (israel). Earth Science Research Administration. 
May 1986. (In Hebrew). In [Earth Science Research Administration] 
annual summary of research projects, 1985. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Salt solutions from the Dead Sea Plants, which are high in 
CaClp and MgCl. enter the Dead Sea from the northern side and 
mix with the lake water which is supersaturated with NaCl. Halite 
(NaCl) precipitates at the point the solutions mix. In recent years a 
salt reef has been formed and it continues to extend northwards. 
The purpose of this work is to find the thermodynamical variables 
that describe the three-solution system so that the mechanism of 
halite precipitation and the behavior of the reef can be understood. 
The work included laboratory experiments, field sampling and com- 
puter simulations. (EHN) 


15087 (IE-MOEI-ESRA-86/0001, pp. 73-74) Solubility of 
gypsum and halite in the Dead Sea as a function of time. 
Starinsky, A. (Hebrew Univ. of Jerusalem, (israel)); Levy, Y. Min- 
istry of Energy and Infrastructure, Jerusalem (Israel). Earth Science 
Research Administration. May 1986. (In Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1985. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Chemical changes of the Dead Sea water have caused changes 
in the solubility limits of the water to certain minerals. In recent 
years several researchers have come up with equations which de- 
scribe the solubility limits of halite and gypsum. In this work 
chemical analyses of water samples from the past 30 years will be 
analyzed with respect to the solubility limits of the two minerals at 
different seasons, different parts of the lake, different depths, and 
near fresh water springs in order to understand the relationship be- 
tween the sediment at the lake floor and the solubility limit of the 
water. (EHN) 


15088 (IE-WIS--84/0001) Layer movement in the Dead Sea 
(seiche system) and the mixing of bodies of water. Annual 
report, July 1983-June 1984. Sirkis, Z.; Stieler, M.; Gat, Y. Weiz- 
mann Inst. of Science, Rehovoth (Israel). Dept. of Isotopes. Oct 
1984. 30p. (In Hebrew and English). Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

Text in Hebrew, legends in English. 

The report describes analyses of sea level, winds, and tempera- 
ture measurements that were conducted at the Dead Sea. A 
system of internal seiches which could be observed from the sur- 
face was discovered. The measurements, intended to verify 
measurements taken during the previous year, in particular with 
respect to the seiche system, were conducted with a series of ther- 
mistors, which is the acceptable way of measuring seiche periods. 
A two-dimensional numerical model of internal currents was devel- 
oped. The mode! will be tested and calibrated using radar 
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measurements during the next stage of this research. (EHN) 24 
figs., 1 tab., 5 refs. 


15089 (IE-WIS-I-86/0001) Hydrographic follow-up and in- 
vestigation of seasonal changes In the Dead Sea structure. 
Annual report, 31 December 1985-31 October 1986. Anati, D.; 
Sasa, S.; Gat, Y. Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotopes. Dec 1986. 68p. (In Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

A study of the thermohaline structure of the Dead Sea between 
31 December 1985 and 31 October 1986 included 8 cruising days, 
and identified changes at three levels: daily changes that affected 
the water to a depth of several meters, seasonal changes that af- 
fected the water to a depth of 10-30 meters, and changes that 
affected the whole water column. An internal wave with an ampli- 
tude of several meters was recorded at midsummer. There was a 
cooling effect of the undersurface at noon. The Steiler effect, which 
comprises increases in the temperature and salinity of the water at 
the bottom, was the strongest ever measured since these types of 
measurements have been performed. (EHN) 11 tabs., 1 map 


15090 (IE-WIS-I-87/0001) Hydrographic follow-up of the 
Dead Sea halocline development. Annual report, November 1, 
1986-November 30, 1987. Gat, Y.; Anati, D.; Sassa, S. Weizmann 
Inst. of Science, Rehovoth (Israel). ). Dept. of Isotopes. Dec 1987. 
40p. (In Hebrew and English). Available from COST! P.O.B 20125, 
TEL-AVIV 61201. 

Included as Appendix: "The thermal expansion coefficient of 
Dead Sea Water’, report no. IE-WIS—87/0002, in English. 

Measurements of water temperature, salinity, and density as 
functions of depth are reported for the Dead Sea. The measure- 
ments were taken on November 18, 1986 and on January 25, 
March 31, May 26, August 24, and November 11, 1987. The ther- 
mal and physical profiles that have been generated are discussed 
in the report, and the seasonal effect is analyzed. (EHN) 


15091 (IE-WIS-I-87/0002) The thermal expansion coeffi- 
cient of Dead Sea water. Anati, D. Weizmann Inst. of Science, 
Rehovoth (Israel). Dept. of Isotopes. 1987. 28p. Available from 
COST] P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. Bound with "Hy- 
drographic follow-up of the Dead Sea halocline. Annual report, 
November 1, 1986- November 30, 1987”, report no. IE-WIS— 
87/0001. 

The salinity of the Dead Sea water is routinely evaluated by den- 
sity measurements rather than chemically. Consequently, the 
thermal expansion coefficient of the water is of great practical im- 
portance. In this work the thermal expansion coefficient was 
evaluated for a sample from 0.5 m below the surface, and for a 
sample from 300 m below the surface, for the temperature range 
21.9 degrees C to 23.0 degrees C in steps of 0.1 degree. As a re- 
sults the value 0.42 sigma u per degrees C was still recommended 
for use. (EHN) 6 tabs., 2 refs. 


15092 (LA-11668-MS) Plutonium release from radioisotope 
heat sources into aqueous systems. Heaton, R.C.; Jones, W.M.; 
Coffelt, K.P. Los Alamos National Lab., NM (USA). Dec 1989. 44p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-7405- 
ENG-36. Order Number DE90004492. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Plutonium-238 oxide fuel pellets were exposed to three aqueous 
environments for 392 days, and the plutonium released into the 
waters was monitored. After the conclusion of the experiment, the 
plutonium associated with the container walls and with the sedi- 
ments was determined. The chemical and physical forms of the 
released plutonium were studied throughout the experiment. Min- 
eral coatings formed early in the experiment on the fuel pellets and 
restricted the release of plutonium into the water. As a result, the 
release rates were variable, decaying with time from high initial val- 
ues. Initial release rates ranged from 12 ng/m?-s for Lake Michigan 
water to 24 ng/m*-s for simulated seawater. Release rates deter- 
mined at the end of the experiment ranged from values as high as 
the initial rate to effectively 0, depending on the thickness of the 
source coating. Significant amounts (25 to 80 percent) of the pluto- 
nium found in the water phases were apparently soluble. We 
showed that the dominant oxidation state for this plutonium was 


440 ERA Vol. 15, No. 6 


Pu(V). The release of soluble, environmentally mobile plutonium 
has important implications for risk assessments. The largest 
amount of released plutonium were associated with the walls of the 
containers and with the sediments. We showed that the dominant 
oxidation state of this plutonium was Pu(IV). 49 refs., 5 figs., 8 
tabs. 


15093 (MAFF-FRDR-20) Radioactivity in north European 
waters: report of Working Group 2 of CEC project MARINA. 
Camplin, W.C.; Aarkrog, A. Ministry of Agriculture, Fisheries and 
Food, Lowestoft (UK). Directorate of Fisheries Research. 1989. 
120p. Order Number DE90616024. Available from NTIS (US Sales 
Only), PC AO6/MF A01 - OSTI; INIS. 

The primary objective of Working Group 2 of Project MARINA 
was to consider recent measurements of environmental radioactiv- 
ity in north European waters and to use this, and other information, 
to report likely magnitude of doses to the critical group from marine 
pathways. The monitoring data were supplemented, where appro- 
priate, with predictions from simple models. The major sources of 
radioactivity studied were as follows: (i) liquid wastes from nuclear 
fuel reprocessing plants, (Sellafield, Dounreay, Cap de la Hague); 
(ii) liquid wastes from nuclear power plants and other major nu- 
clear industry sites, (including Belgium, Denmark, France, Finland, 
GDR, FDR, Netherlands, Sweden, UK, USSR); (iii) solid waste dis- 
posal in the deep north-east Atlantic; (iv) fallout from Chernobyl; 
and (v) naturally-occurring radionuclides. (author). 


15094 (MOEI-ES—10-88, pp. 30-31) Circulation in the Gulf 
of Ellat. Brenner, S. (israel Oceanographic & Limnological Re- 
search Co., Haifa (israel)); Hecht, A.; Feldor, N. Ministry of Energy 
and Infrastructure, Jerusalem (Israel). Earth Science Research Ad- 
ministration. May 1988. (in Hebrew). In [Earth Science Research 
Administration] Annual research projects summary, 1987. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The aim of the project is to produce high resolution (about 1 km) 
temperature and salinity profiles in the Red Sea in the Eilat, Israel 
neighborhood, during a 1-year period. Measurements were taken 
at six 2-month time segments, at 37 depths, using an STD for tem- 
perature and salinity and a flow profile meter for the flows. A partial 
description was obtained, which can form the basis for further re- 
search. (RP) 1 map 


15095 (MOEI-ES—10-88, pp. 37) Structure of the water body 
of the Dead Sea. Gat, Y. (Weizmann inst. of Science, Rehovot, 
(israel); Anati, D. Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Earth Science Research Administration. May 1988. (in He- 
brew). In [Earth Science Research Administration] Annual research 
projects summary, 1987. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information. 

The Dead Sea, like other terminal lakes, is liable to more con- 
spicuous changes than the usual lakes and seas. The Dead Sea is 
currently in a period of transition between a regime characterized 
by the inflow of relatively large quantities of fresh water and one 
characterized by a smaller inflow of fresh water. The transition in- 
volves the approach to a balance with external conditions. The 
Dead Sea in 1987 is still far from gravitational equilibrium in level, 
thermohaline structure and chemical structure and considerable 
changes take place from year to year. The main aim of this re- 
search is to understand the mechanisms which control these 
changes, especially concerning the quantities of water entering the 
Dead Sea. A further aim is to improve the longer term forecasting 
of the changes. (RP) 


15096 (MOEI-ES—10-88, pp. 38) Changes in the thermo- 
haline structure of the Dead Sea: 1979-1984. Anati, D. (Solmat 
Systems Ltd., Yavne, (Israel); Stiller, M.; Shasha, S.; Gat, J.R. 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Earth 
Science Research Administration. May 1988. In [Earth Science Re- 
search Administration] Annual research projects summary, 1987. 
Available from COST P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

From 1979 to 1984, the overall water balance of the Dead Sea 
was characterized by a water deficit. However, an excess of fresh- 
water inflow during the 1979-80 rainy season resulted in a 
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3-year-long meromictic phase. This was followed by three consecu- 
tive overturns of the water column in December 1982, 1983 and 
1984. The buildup and dissipation of the seasonal thermocline and 
halocline is followed throughout this period which covers a wide 
range of water balance situations. The gravitational stabilities of the 
summer pycnoclines are at least one order of magnitude greater 
than the values reported in freshwater lakes and oceans. The con- 
tributions of temperature and salinity to the integrated stability are 
examined separately, and their independence is pointed out. Two 
irreversible effects in the evolution of the properties of the water 
masses are identified: (1) a monotonic increase in the density of 
the deep waters and, (2) a monotonic shift of the NaCl saturation 
curve towards higher salinities. (author) 


15097 (MOEI-ES--10-88, pp. 39-40) Hierarchies of layers in 
the water body of the Dead Sea, and the breakdown of one- 
dimensional models. Gat, Y. (Weizmann Inst. of Science, 
Rehovot, (Israel)); Anati, D.; Shasha, S. Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Earth Science Research Adminis- 
tration. May 1988. (in Hebrew). In [Earth Science Research 
Administration] Annual research projects summary, 1987. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Because the processes occurring in bodies of water are one- 
dimensional there exist clear hierarchies of stratified layers. The 
deeper stratified layers are also older and have greater stability 
and longer lifetimes. This was the situation in the Dead Sea until 
recent years. The winter of 1987 was especially warm and stratifi- 
cation in the spring was almost entirely temperature-controlled. 
Consequently the deep pycnocline reached the critical depth and a 
new thermocline developed spontaneously at the “natural” depth. 
The mixing and transfer processes which developed involved water 
and temperature exchanges among deep water, marginal water 
and the atmosphere. These processes could not be described us- 
ing a one-dimensional model. Consequently a three-dimensional 
model has been developed. (RP) 


15098 (PB-89-224281/XAB) Water contamination control: 
Guide for project planning and financing. Technical paper. 
Palange, R.C.; Zavala, A. International Bank for Reconstruction 
and Development, Washington, DC (USA). 1989. 252p. (in Span- 
ish). (WORLD-BANK-TP-—73). Available from NTISMF A01. 

Library of Congress catalog card No. 87-27930; Microfiche 
copies only. Paper copy available from World Bank, 1818 H St., 
NW, Washington, DC 20433. 

This report provides guidelines for administrators, supervisors, 
and others involved in decision making to satisfy the need for 
facilities to control water contamination, but who possibly lack spe- 
cialized training in engineering, economics, financial administration, 
or other pertinent specialties. 


15099 (PB—89-224497/XAB) Ground-water modeling: An 
overview and status report. Final report, September 1985- 
September 1988. van der Heijde, P.K.M.; El-Kadi, A.|.; Williams, 
S.A. International Ground Water Modeling Center, Indianapolis, IN 
(USA). Dec 1988. 258p. Available from NTIS, PC A12/MF A01. 
This report focuses on ground-water models and their application 
in the management of water-resource systems. It reviews the kinds 
of models that have been developed and their specific and general 
role in water-resource management. The report begins with the in- 
troduction of system concepts applicable to subsurface hydrology 
and presents ground-water modeling terminology, followed by a 
discussion of the role of modeling in ground-water management 
with special attention to the importance of spatial and temporal 
scales. The model-development process is discussed together with 
related issues such as model-validation. A separate section pro- 
vides information on model-application procedures and issues. In 
addition to a review of the model-application process, this chapter 
contains discussion of model selection and model calibration and 
provides information on specific aspects of pollution modeling. The 
report also contains an extensive overview of current model status. 


15100 (PB—89-225395/XAB) Integrated watershed study: 
An investigation of the biota in the Emerald Lake system and 
stream-channel experiments. Final report. Cooper, S.D.; Kratz, 


K.; Holmes, R.W.; Melack, J.M. California Univ., Santa Barbara, CA 
(USA). 5 May 1988. 100p. Available from NTIS, PC AO5/MF A01. 

See also PB—88-246293. 

As part of the Integrated Watershed Study in the vicinity of 
Emerald Lake, Sequoia National Park, investigators conducted 
baseline monitoring of benthic invertebrates in the inflow streams 
and the outflow stream. During summer 1986 they carried out a 
series of acidification experiments in artificial stream channels lo- 
cated in the drainage of the Marble Fork of the Kaweah River. 
Twelve channels (2.4 m x 20 cm x 20 cm) were stocked with natu- 
ral substrates, algae and invertebrates. In the treatment channels 
the pH was reduced to 4.6 and 5.2, using a mixture of nitric and 
sulfuric acids. Measurements of benthic densities, drift rates and 
algal densities were made before, during and after each acid treat- 
ment of 8 hours duration. Diatom popuiations declined in the 
acidified channels, while other periphyton species actually in- 
creased with the treatment. 


15101 (PB-89-225668/XAB) Expert-system-based risk as- 
sessment for ground-water protection. Thesis. Parsons, J.R. 
Nebraska Univ., Lincoln, NE (USA). May 1988. 116p. Available 
from NTIS, PC AO6/MF A01. 

Ground water is affected by virtually every action of society, from 
agriculture to residential activities. Even though contamination pre- 
vention is a complex task, it is less difficult and expensive, and 
generally requires less time, than cleanup of contaminated 
aquifers. Thus, prevention is the key to maintaining the integrity of 
the nation’s ground water. A comprehensive prevention program in- 
volves several tasks (aquifer vulnerability assessment, hazard 
identification, risk assessment, risk management, and management 
option selection) each of which is usually assigned to an expert. 
Rural communities—where much of the ground water contamination 
occurs—are typically unable to access or afford experts. The study 
formulates an expert-system-based risk assessment, suitable for 
small communities to use to evaluate and manage their ground- 
water contamination problems. An expert system is useful in 
solving complex problems usually reserved for experts. Because of 
the extensive time involved in the development of a viable expert 
system, the scope of the study is limited to the design of a proto- 
type system. The proposed methodology is designed to be 
comprehensive in nature, incorporating all of the recommended 
tasks, but simplistic enough for a ‘layman’ to use. 


15102 (PB-89-226104/XAB) Construction Grants Program 
for Municipal Wastewater Treatment Works: Handbook of Pro- 
cedures (July 1989 update). Environmental Protection Agency, 
Washington, DC (USA). Municipal Construction Div. Jul 1989. 219p. 
(TRANSMITTAL-M-89-1). Available from NTIS, PC A10/MF A01. 

See also PB—88-157417. 

Transmitted are changed pages updating the referenced publica- 
tion. 


15103 (PB-89-229454/XAB) Use of vegetation to reduce 
the toxicity of storm-water runoff. Interim report, 1987-1988. 
Umeda, P.J. California State Dept. of Transportation, Sacramento, 
CA (USA). Office of Transportation Lab. Sep 1988. 47p. Available 
from NTIS, PC A03/MF A01. 

This research determined if dead or dormant vegetation effec- 
tively reduces the toxicity of and removes pollutants from 
highway-stormwater runoff and determined the amount of metallic 
pollution discharged from vegetated ditches via the transport of 
dead vegetation. The research also determined the type of mainte- 
nance practices that are necessary to maintain the pollutant 
removal capacity of vegetated channels. The project consisted of 
three phases. This report presents the findings of Phase |. The 
tasks included a literature survey, site selection, and equipment 
design, fabrication, and installation. Two sites were selected for the 
project. The irrigation system was installed, grass seed was sown, 
and runoff samplers were fabricated and placed in the channel. 


15104 (PB-89-231641/XAB) New methodologies for the 
reliablilty-based analysis and design of water distribution sys- 
tems. Final report. Technical report. Mays, L.W.; Bao, Y.; Brion, 
L.; Cullinane, M.J.; Duan, N. Texas Univ., Austin, TX (USA). Center 
for Research in Water Resources. Jul 1989. 467p. (CRWR-227). 
Available from NTIS, PC A20/MF A01. 
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A survey of over 25 utilities in the U.S. to determine the state of 
the art of data collection and the availability of data on the failure 
and repair of aging water-distribution systems led to the discovery 
that very little effort has been made by most cities to develop and 
maintain data bases. Methodologies and mathematical models 
were developed for: the optimal design and expansion of water- 
distribution systems; the optimal rehabilitation and replacement of 
water distribution-system components; the reliability-based evalu- 
ation for aging water distribution-systems and optimal 
reliability-based design of new systems; and the reliability analysis 
of pumping stations and storage facilities for both aging systems 
and the design of new facilities. 


15105 (PB-89-233522/XAB) Sampling frequency for 
ground-water quality monitoring. Final report, May 1985-May 
1989. Barcelona, M.J.; Wehrmann, H.A.; Schock, M.R.; Sievers, 
M.E.; Karny, J.R. Illinois State Water Survey, Champaign, IL 
(USA). Aug 1989. 203p. Available from NTIS, PC A10/MF A01. 

The project was initiated to collect a benchmark water-quality 
dataset and evaluate methods to optimize sampling frequency as a 
network design variable. Ground water was collected biweekly for 
18 months from twelve wells at two sites in a shallow sand and 
gravel aquifer in Illinois. Sampling and analyses were conducted 
for twenty-six water-quality and geochemical constituents with care- 
ful quality control measures to allow statistical analysis of variability 
in ground-water quality data. The results demonstrate that natural 
variability over time can exceed the variability introduced into the 
data from sampling and analysis procedures. Analysis of data col- 
lected during the project suggests that the collection of a long-term 
dataset is necessary to determine optimal sampling frequency and 
to identify seasonal trends in ground-water monitoring results. 


15106 (PB-89-234645/XAB) Outer continental shelf 
environmental-assessment program. Final reports of principal 
investigators. Volume 61. National Ocean Service, Anchorage, 
AK (USA). Ocean Assessments Div. Jun 1989. 527p. Available 
from NTIS, PC A23/MF A01. 

See also PB—89-234652 through PB-89-234694 and PB-—89- 
159750. 

Contents include: aerial surveys of endangered cetaceans and 
other marine mammals in the northwestern Gulf of Alaska and 
southeastern Bering Sea; shipboard surveys of endangered 
cetaceans in the northwestern Gulf of Alaska; seasonal distribution 
and relative abundance of marine mammals in the Gulf of Alaska; 
ringed seal monitoring: relationships of distribution and abundance 
to habitat attributes and industrial activities; ringed-seal winter ecol- 
ogy and effects of noise disturbance. 


15107 (PB-89-234652/XAB) Aerial surveys of 

cetaceans and other marine mammals in the northwestern 
Gulf of Alaska and southeastern Bering Sea. Final report. 
Brueggeman, J.J.; Green, G.A.; Grotefendt, R.A.; Chapman, D.G. 
Envirosphere Co., Bellevue, WA (USA). Sep 1987. 122p. Available 
from NTIS, PC A23/MF A01. 

Aerial surveys were conducted in the Northwestern Gulf of 
Alaska and southeastern Bering Sea to determine the abundance, 
distribution, and habitat use patterns of endangered cetaceans and 
other marine mammals. Four species of cetaceans listed by the 
Federal Government as endangered were observed: gray, hump- 
back, finback, and sperm whales. Sightings were also made to 
seven nonendangered species of cetaceans: minke, Cuvier's 
beaked, Baird’s beaked, belukha, and killer whales, and Dall and 
harbor porpoises. Results show that the project area is an impor- 
tant feeding ground for relatively large numbers of humpback and 
finback whales and lower numbers of gray whale migration route 
between seasonal ranges. The project area also supports a variety 
of other marine mammals both seasonally and annually. 


15108 (PB-89-234660/XAB) Shipboard surveys of endan- 
gered cetaceans in the northwestern Gulf of Alaska. Final 
report. Brueggeman, J.J.; Green, G.A.; Tressier, R.W.; Chapman, 
D.G. Envirosphere Co., Bellevue, WA (USA). Oct 1988. 57p. Avail- 
able from NTIS, PC A23/MF A01. 

Shipboard surveys were conducted during June-July 1987 along 
2,034 nmi of trackline south of the Alaska Peninsula to determine 
the abundance and distribution of endangered whales and other 
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marine mammals. There were 150 observations of humpback 
whales, 122 of finback whales, 351 of Dall porpoises, 101 of killer 
whales, 12 of minke whales, 3 of harbor porpoises, and 170 of pin- 
nipeds and sea otters. Humpbacks were primarily associated with 
the 50- and 100-fathom isobaths, particularly near the Shelikof 
Strait submarine canyon and some banks. Humpbacks and fin- 
backs were observed on one occasion feeding together, but their 
distribution generally did not overlap. The other species were 
widespread in the study area except for killer whales, which were 
observed together east of Kodiak Island. Abundance was esti- 
mated for humpbacks at 1,247 (+ or - 392 SE) and finbacks at 
1,257 (+ or - 563 SE). Sample sizes were too small to estiamte 
abundance for the other species. These results are similar to those 
developed for this area in 1985. 


15109 (PB-89-234686/XAB) Ringed-seal monitoring: Rela- 
tionships of distribution and abundance to habitat attributes 
and industrial activities. Final report. Frost, K.J.; Lowry, L.F.; 
Gilbert, J.R.; Burns, J.J. National Ocean Service, Anchorage, AK 
(USA). Ocean Assessments Div. Sep 1988. 96p. Available from 
NTIS, PC A23/MF A01. 

The 3-year study intended to develop a program for monitoring 
the abundance of ringed seals in Alaska through aerial surveys. 
The report presents the results of aerial surveys of ringed seals on 
the shorefast ice of the eastern Chukchi Sea and Beaufort Sea in 
May-June 1987 and compares them with the results of similar sur- 
veys conducted in 1985 and 1986. Ringed seals (Phoca hispida) 
are a major ecological component of the arctic and subarctic ma- 
rine fauna. In recognition of the ecological importance of ringed 
seals and the possibility that they may be impacted by human ac- 
tivites, the Outer Continental Shelf Environmental Assessment 
Program sponsored studies of the biology and ecology of ringed 
seals in Alaska. Ringed-seal aerial surveys based upon the 1985 
research protocol were flown during May and June of 1985, 1986, 
and 1987. The surveys were satisfactorily completed and the data 
was analyzed to determine: factors affecting survey counts; re- 
gional and temporal trends in ringed-seal abundance; habitat 
factors affecting distribution and abundance; and the effects of in- 
dustrial activities on seal density. 


15110 (PB-89-234694/XAB) Ringed-seal winter ecology 
and effects of noise disturbance. Final report. Kelly, B.P.; 
Quakenbush, L.T.; Rose, J.R. Alaska Univ., Fairbanks, AK (USA). 
Inst. of Marine Science. Dec 1986. 94p. Available from NTIS, PC 
A23/MF A01. 

The ecological importance of lair use and the responses of indi- 
vidual ringed seals to noise disturbance were studied telemetrically 
over three years. The objectives were: to determine the number of 
subnivean lairs utilized by individual ringed seals and the spatial 
distribution of those lairs; to determine the patterns of daily and 
seasonal use of subnivean lairs by ringed seals; to determine the 
thermal advantage realized by ringed seals occupying subnivean 
lairs; and to determine how lair occupancy is affected by noise dis- 
turbances, including seismic exploration. 


15111 (PB-89-236434/XAB) Network design factors for as- 
sessing temporal variability in ground-water quallty. interim 
report, May 1985-July 1988. Barcelona, M.J.; Lettenmaier, D.P.; 
Schock, M.R. Illinois State Water Survey Div., Champaign, IL 
(USA). Aquatic Chemistry Section. 1989. 33p. Available from NTIS, 
PC A03/MF A01. 

Pub. in Environmental Monitoring and Assessment, Vol. 12, 149- 
179(1989). 

Benchmark major ions and nutrients data were collected bi- 
weekly for about two years at 12 wells at two sites in a shallow 
sand and gravel aquifer in west-central Illinois. The purpose of the 
study was to explore the time series properties of ground-water- 
quality data collected at a relatively high sampling frequency. A 
secondary purpose was to determine the relative magnitudes of 
natural and sampling-related sources of variance in ground-water 
quality time series. The absence of this kind of information has 
severely hindered the design of ground-water sampling programs 
in the past. Results suggest that, for the wells sampled, sampling 
frequencies much higher than monthly can result in considerable 
loss of information, and may not be cost effective. Care was taken 
in the design of the field and laboratory sampling protocol to 





minimize the effects of measurement error. The data analysis con- 
firmed that this goal was accomplished. In most cases considerably 
less than 5% of the total variability could be attributed to sampling 
and analytical error. Because of the relatively short duration of the 
study (42 biweekly sampling occasions at most wells) it was not 
possible to identify the magnitude of seasonal variations reliably. 


15112 (PB-89-865315/XAB) Remote of ocean 
pollution. July 1980-September 1989 (Citations from the Inter- 
national Aerospace Abstracts data base). Report for July 
1980-September 1989. National Technical Information Service, 
Springfield, VA (USA). Oct 1989. 58p. Available from NTISPC 
NO1/MF NO1. 

U.S. sales only. 

This bibliography contains citations concerning the application of 
remote sensing to pollution in the ocean, including oil pollution and 
ocean dumping. Remote-sensing techniques discussed include 
laser fluorescence, radar scattering, aerial and spaceborne photog- 
raphy, microwave imagery, thermal mapping, and infrared 
scanning. Applications include identification and mapping of oil 
slicks, identification of coastal outflow plumes, monitoring of ocean 
dumping, monitoring of biological blooms associated with 
nitrogenous pollution, and sewage dumping. Instrumentation, pho- 
tointerpretation, and image enhancement applied to pollution 
monitoring are included. Remote sensing applied to air-pollution 
detection is discussed in a separate bibliography. (Contains 101 ci- 
tations fully indexed and including a title list.) 


15113 (PB-89-873871/XAB) Activated charcoal. October 
1976-August 1989 (Citations from the COMPENDEX date base). 
Report for October 1976-August 1989. National Technical Infor- 
mation Service, Springfield, VA (USA). Oct 1989. 81p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-89-850358. 

This bibliography contains citations concerning theoretical 
aspects and industrial applications of activated charcoal. Topics in- 
clude absorption capacity and mechanism studies, kinetic and 
thermodynamic aspects, and properties descriptions and evalua- 
tions. Applications include utilzation in water analyses and waste 
treatment, air pollution control and measurement, and in nuclear 
facilities. (This updated bibliography contains 160 citations, 14 of 
which are new entries to the previous edition.) 


15114 (PB—90-106204/XAB) Lake resources at risk to 
acidic ition In the eastern United States. Schnoor, J.L.; 
Lee, S.; Nikolaidis, N.; Nair, D.R. lowa Univ., lowa City, IA (USA). 
Dept. of Civil and Environmental Engineering. 1986. 12p. Available 
from NTIS, PC AO3/MF A01. 

Pub. in Water Air and Soil Pollution, Vol. 31, 1091-1101(1986). 

Watershed descriptors have been obtained or compiled for 1439 
watersheds in the northeastem and upper midwestern United 
States. A methodology, which combines multiple linear-regression 
procedures with a simple deterministic model for alkalinity shows 
promise as a tool for acid-precipitation assessments. Mean 
absolute errors in predicted lake alkalinity concentrations of ap- 
proximately + or - 100 microeq/L were obtained with no significant 
difference (at the 0.05 significance level) between predicted and 
observed alkalinity histograms. Estimates of the lake resources-at- 
risk across the depositional gradient from Minnesota to the 
Adirondack Pack of New York were established. 


15115 (PB-90-106337/XAB) Constancy of sediment/water 
partition coefficients of hydrophobic organic pollutants. 
Gschwend, P.M.; Wu, S.C. Massachusetts inst. of Tech., Cam- 
bridge, MA (USA). Ralph M. Parsons Lab. 1985. 9p. Available from 
NTIS, PC A02/MF A01. 

Pub. in Environmental Science and Technology, Vol. 19, No. 1, 
90-96(Jan 1985). 

If precautions are taken to eliminate or account for nonsettling 
(or nonfilterable) microparticles or organic macromolecules that re- 
main in the aqueous phase during laboratory sorption tests, the 
observed partition coefficients (Kp or Koc) for a group of model hy- 
drophobic organic compounds (PCBs) are found to remain constant 
over a wide range of solid-to-solution ratios. Further, the partition 
coefficients for either sorptive uptake or desorptive release are in- 
distinguishable and confirm the reversible nature of hydrophobic 
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sorption. It is proposed that descriptions of the ‘speciation’ of hy- 

compounds in natural waters should include not only 
dissolved and sorbed-to-sediment fractions but also a component 
sorbed to nonsettling microparticles or organic macromolecules. 
15116 (PB-90-114794/XAB) Superfund Record of Decision 
(EPA Region 5): Miami County Incinerator, OH. (First Remedial 
Action), June 1989. Final Environmental Protection 
Agency, Washington, DC (USA). Office of Emergency and Reme- 
dial Response. 30 Jun 1989. 150p. (EPA/ROD/R-05-89/094). 
Available from NTIS, PC AO7/MF A01. 

Portions of this document are not fully legible. 

The Miami County Incinerator site is in Concord Township, Ohio. 
The site consists of the incinerator building and adjacent property, 
including a former scrubber waste water lagoon, an 
pit, an ash pile, a liquid-disposal area, and trench and fill landfill ar- 
eas north and south of the Eldean Tributary. Operations began in 
1968, when large quantities of spent solvents, soils, and drummed 
and bulk industrial sludges were for disposal. After clo- 
sure of the facility in 1983, the Ohio EPA found detectable leveis of 
chlorinated hydrocarbons in drinking water wells near the site. The 
primary contaminants of concern affecting the soil and ground wa- 
ter are VOCs including PCE, toluene, and TCE; other organics 
including PCBs, PAHs, dioxin, and pesticides; and metals including 
lead. The selected remedial actions for the site are included. 


15117 (PB-90-114844/XAB) Superfund Record of Decision 
(EPA Region 9): San Fernando Valley (Area 1), CA. (Second 
Remedial Action), June 1989. Environmental Protection 
Washington, DC (USA). Office of Emergency and Remedial Re- 
sponse. 30 Jun 1989. 50p. (EPA/ROD/R—09-89/033). Available 
from NTIS, PC A03/MF A01. 

The San Fernando Valley Basin (SFVB) Area 1 site is one of 
four Superfund sites (including SFVB Areas 2, 3, and 4) being re- 
mediated as one large site. The SFVB lies within the approximately 
32B,500-acre Upper Los Angeles River area. The remedial action 
is for the Burbank Well Field operable unit of the SFVB Area 1 
site, located within the city of Burbank, California, and addresses a 
portion of the overall ground-water problem in the SFVB Areas 1, 
2, 3, and 4 sites. The primary contaminants of concern are VOCs 
including TCE and PCE. The selected remedial action for the site 
includes pumping and treatment of ground water contaminated with 
TCE exceeding 100 microg/I or PCE exceeding 5 microg/| using air 
or stream stripping, with vapor phase GAC adsorption units if air 
stripping is used, and discharge to the municipal-water-supply dis- 
tribution system; and ground water monitoring. 


15118 (PB-90-115551/XAB) Environmental summary of the 
US Atlantic Continental Slope and Rise, 28-42degn. Volume 2. 
Final » 1982-1984. Gagosian, R.; Gaines, A.; Joyce, T.; 
Schmitz, W.; Tucholke, B. Marine Geoscience Applications, Inc., 
Woods Hole, MA (USA). 1984. 501p. Available from NTIS, PC 
A22/MF AOS. 

See also Volume 2, PB-90-115544. 

This report is a synthesis and evaluation of environmental infor- 
mation concerning the continental slope and rise off the eastern 
United States, Atlantic Continental Slope and Rise (ACSAR). The 
ACSAR region of the eastern United States is defined as the area 
between latitudes of 28 and 42 N and between water depths of 
200 and 4,000 m. Environmental data and information were col- 
lected from published papers and reports, unpublished reports, 
reported but unpublished data, and personal communication from 
scientific colleagues. The topics covered in the document include 
biology, human activities and impacts, and future study needs. 


15119 (PB—90-115833/XAB) Health assessment for Mar- 
shall Landfill, Boulder, Colorado, Region 8. CERCLIS No. 
COD980499255. Final ncy for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). 12 Jun 1986. 11p. Available 
from NTIS, PC A03/MF A01. 

The Boulder/Marshall Landfills have been the site of disposal of 
waste since prior to 1965. The sites have been evaluated as a 
possible source of contamination which may be a public health 
concern to the nearby population. The Agency for Toxic Sub- 
stances and Disease Registry (ATSDR) has reviewed sampling 
data from the site and has found that the landfills have contributed 
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to the contamination of ground water under the site. The contami- 
nation is found in different concentrations at different locations 
under the landfills. The monitoring was limited to the ground water 
immediately underneath the landfills and in the near proximity of 
the landfills. Samples taken from monitoring wells constructed on 
and around the periphery of the site have shown elevated levels of 
metals, volatile organics, increased conductivity, and other indica- 
tions that the ground water has been affected by the materials in 
the landfills. 


15120 (PB-90-116609/XAB) Ecoregional biological criteria. 
Hughes, R.M. NSI Technology Services Corp., Corvallis, OR 
(USA). 1989. 8p. Available from NTIS, PC.A02/MF A01. 

For the purposes of the paper, biocriteria are defined as 
numerical values that describe the biological health of aquatic com- 
munities for a designated aquatic life use. Regardless of whether 
they are implemented regionally or site specifically, biocriteria (am- 
bient, community-based) have the following advantages compared 
to chemical and toxicological criteria: biocriteria facilitate direct as- 
sessment of designated aquatic life uses, are applicable to a wide 
range of stressors (physical, chemical, biological, point, nonpoint, 
toxic, nontoxic), and provide a firm basis for regulating nonchemi- 
cal degradation and antidegradation. They offer a mechanism for 
evaluating long-term effects of spills, process changes, and illegal 
dumping; for assessing cumulative effects of multiple dischargers 
and stressors; and for estimating bioaccumulation and indirect ef- 
fects (food chain, competition, predation, migration, life history). 


15121 (PB-90-116765/XAB) Transport processes involving 
organic chemicals. Bouchard, D.C.; Enfield, C.G.; Piwoni, M.D. 
Environmental Protection Agency, Ada, OK (USA). Robert S. Kerr 
Environmental Research Lab. 1989. 26p. (EPA-600/D-89/161). 
Available from NTIS, PC A03/MF A01. 

Pub. in Reactions and Movement of Organic Chemicals in Soils, 
SSSA Special Publication, No. 22, 349-371(1989). 

Ground-water use in the USA has more than doubled between 
1950 and 1975, and more than 40% of the USA population utilizes 
ground water as a drinking-water source. These figures, coupled 
with the enormous cost of ground water remediation, underscore 
the importance of understanding chemical transport through soil 
and in ground water. This document discusses three aspects of 
organic chemical transport. How cationic surfactants effectively in- 
crease the organic carbon content, and thus the sorption capacity, 
of geologic material is discussed. Conversely, if a mobile 
hydrophobic phase is present, such as colloidal sized organic parti- 
cles dispersed in the aqueous phase, chemical transport may be 
greatly facilitated through sorption on the mobile organic phase. 
Finally, how chemical transport in the presence of residual hydro- 
carbons results from the entrapment of hydrocarbonaceous fluids, 
such as petroleum-derived fuels and solvents, in the pore space of 
geologic material. 


15122 (PB—90-116781/XAB) Modeling geochemical pro- 
cesses attenuating inorganic contaminant transport in the 
subsurface region: Adsorption on amorphous iron oxide. 
Loux, N.T.; Brown, D.S.; Chafin, C.R.; Allison, J.D.; Hassan, S.M. 
Environmental Protection Agency, Athens, GA (USA). Environmen- 
tal Research Lab. 1989. 25p. (EPA-—600/D-89/171). Available from 
NTIS, PC A03/MF A01. 

The capability of an equilibrium speciation model, MINTEQA2, 
for estimating total dissolved (and, hence, mobile) metals concen- 
trations in the saturated zone below hazardous-waste disposal 
sites was evaluated in laboratory studies. Emphasis was placed on 
testing the geochemical speciation portion of the model. 


15123 (PB—90-117110/XAB) Detection of fecal coliforms in 
water by using ((14)C)mannitol. Reasoner, D.J.; Geldreich, E.E. 
Environmental Protection Agency, Cincinnati, OH (USA). Risk Re- 
duction Engineering Lab. 1989. 7p. (EPA-600/J-89/114). Available 
from NTIS, PC AO2/MF A01. 

Pub. in Applied and Environmental Microbiology, Vol. 55, No. 4, 
907-911(Apr 1989). 

Interest in rapid bacterial detection methods for sanitary indicator 
bacteria in water prompted a study of the use of (14)C-mannitol 
(UL) to detect fecal coliforms (FC). A simple method was devel- 
oped using m-FC broth, membrane filtration, and two-temperature 
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incubation (35 C for 2 h, followed by 44.5 C for 2.5 h). Results in- 
dicated that FC numbers ranging from 1 x 10(1) to 2.1 x 10(5) cells 
could be detected in 4.5 h. Within sample reproducibility at all cell 
concentrations was good, but sample-to-sample reproducibility was 
variable. Comparisons between m-FC broth and m-FC broth modi- 
fied by substituting 4-mannitol for lactose indicated that the 
standard m-FC broth was the better test medium. Results from 
experiments employing dimethyl sulfoxide (DMSO) to increase per- 
meability of FC to (14)C-mannitol indicated no increase in (14)CO2 
production due to DMSO. Detection of FC using this method may 
be useful for rapid analyses of potable water suspected of contami- 
nation due to distribution line breaks or cross-connections, or for 
quick surveys of potable source water quality. 


15124 (PB-90-117128/XAB) Evaluation of EPA (Environ- 
mental Protection Agency) Method 8120 for determination of 
chlorinated hydrocarbons in environmental samples. Lopez- 
Avila, V.; Dodhiwala, N.S.; Milanes, J.; Beckert, W.F. Acurex Corp., 
Mountain View, CA (USA). Environmental Systems Div. 1989. 12p. 
Available from NTIS, PC A03/MF A01. 

Pub. in Jnl. of the Association of Official Analytical Chemists, 
Vol. 72, No. 4, 593-602(1989). 

Method 8120 of EPA Manual SW-846 has been evaluated in a 
single-laboratory study. The misuse of chlorohydrocarbons and im- 
proper disposal practices have resulted in polluting various 
watersheds. Modifications made to the current method include ex- 
pansion of the list of target compounds from 15 to 22; replacement 
of the packed gas chromatographic columns with 2 megabore 
fused-silica open tubular columns; modification of the Florisil 
cleanup procedure to allow quantitative recovery of 20 of the 22 
target compounds; and development of a procedure that used 1-g 
Florisil disposal cartridges and gives quantitative recovery of all 22 
target compounds from all matrices tested. The revised method 
was tested with a variety of sample matrices. 


15125 (PB-90-117177/XAB) Application of laboratory- 
derived criteria to an outdoor-stream ecosystem. Arthur, J.W. 
Environmental Protection Agency, Monticello, MN (USA). Environ- 
mental Research Lab. 1988. 16p. (EPA—600/J-88/412). Available 
from NTIS, PC A03/MF A01. 

Pub. in International Jnl. of Environmental Studies, Vol. 32, 97- 
110(1988). 

Field assessments of laboratory-derived water-quality criteria 
were conducted in 520-meter-long outdoor experimental streams 
located in Central Minnesota. This report presents an overview of 
the published studies. Eight pollutants were tested from 1976 to 
1984; duration of pollutant additions lasted from 12 to 75 weeks. 
Primary emphasis was in measuring community structural changes. 
Examples of population effects observed were in survival, growth, 
reproduction, diversity, emergence, and behavioral differences. 
Stream impacts appeared to differ with each pollutant tested. Ef- 
fects observed on the stream populations were at or above the 
recommended criteria concentrations. For two pollutants (pen- 
tachlorophenol and ammonia nitrogen), no margin of safety was 
evident. Laboratory-derived criteria and results from single-species 
tests were good predictors of population impacts in the experimen- 
tal streams. 


15126 (PB-90-117201/XAB) Solutions approximating solute 
transport in a leaky aquifer receiving waste-water injection. 
Chen, C.S. New Mexico Inst. of Mining and Technology, Socorro, 
NM (USA). Dept. of Geoscience. 1989. 14p. Available from NTIS, 
PC A03/MF A01. 

Pub. in Water Resources Research, Vol. 25, No. 1, 61-72(Jan 
1989). 

A mathematical model amenable to analytical solution tech- 
niques is developed for the investigation of contaminant transport 
from an injection well into a leaky aquifer system, which comprises 
a pumped and an unpumped aquifer connected to each other by 
an aquitard. A steady-state ground-water flow field is assumed, 
where the injected fluids move horizontally in the pumped aquifer 
and vertically in the aquitard. The unpumped aquifer is assumed to 
remain in hydrostatic condition due to its large transmissivity. De- 
scriptions of groundwater velocities are based on appropriate leaky 
aquifer well hydraulics. In general, the modeling approach neglect- 
ing longitudinal dispersion in the pumped aquifer and lateral 





dispersion in the aquitard does not introduce significant error to the 
modeling results, as shown by the good agreement between nu- 
merical solutions and the solutions of the proposed model. 


15127 (PB-90-117219/XAB) Sequential reductive dehalo- 
genation of chioroanilines by microorganisms from a 
methanogenic aquifer. Kuhn, E.P.; Suflita, J.M. Oklahoma Univ., 
Norman, OK (USA). Dept. of Botany and Microbiology. 1989. 7p. 
Available from NTIS, PC A02/MF A01. 

Pub. in Environmental Science and Technology, Vol. 23, No. 7, 
848-852(Jul 1989). 

Chioroaniline-based compounds are widely used chemicals and 
important contaminants of aquatic and terrestrial environments. 
The authors have found that chloroanilines can be biologically de- 
halogenated in polluted aquifers when methanogenic, but not 
sulfate-reducing conditions prevail. The halogens are replaced by 
protons in a series of reductive steps catalyzed by microorganisms. 
The sequential release of halogens from the para and ortho posi- 
tion of 2,3,4,5-tetrachloroaniline (2,3,4,5-tetraCA) resulted in the 
formation of 2,3,5-trichloroaniline (2,3,5-triCA) and eventually 3,5- 
dichloroaniline (3,5-diCA). Similarly, when 3,4-diCA was used as a 
parent substrate, it was transformed to 3-chloro-aniline (3-CA). 
Metabolites and end products were identified by their chromato- 
graphic mobility and their mass spectral fragmentation pattern. The 
reaction helps suggest novel bioremediation approaches for 
aquifers and other environments contaminated with these chemi- 
cals. 


15128 (PB-90-118399/XAB) Health assessment for 
Detense Depot, Odgen, Utah, Region 8. CERCLIS No. 
UT9210020922. Preliminary report. Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 15 Mar 1989. 6p. Avail- 
able from NTIS, PC A02/MF A01. 

The Ogden Defense Depot Site (ODD) is on the National Priori- 
ties List. The 1,319-acre site is located in Ogden (Weber County), 
Utah, and is a major supply distribution center for the Defense Lo- 
gistics Agency. Unknown quantities of hazardous wastes were 
buried on-site during the 1940s and 1950s. Preliminary on-site 
ground water sampling results have identified arsenic (ND to 220 
ppm), cadmium (ND to 7 ppm), chromium (ND to 300 ppm), and 
various volatile organic compounds (VOCs). VOCs include: vinyl 
chloride (ND to 370 ppm), benzene (ND to 22 ppm), and aildrin 
(ND to 130 ppb). In addition, lead (14 to 150 ppm) was identified in 
on-site sediments. Based on available information, the site is con- 
sidered to be of potential public health concern because of the risk 
to human health caused by the possibility of human exposure to 
hazardous substances. Direct contact and ingestion of contami- 
nated ground water by area residents is a possible human 
exposure pathway. In addition, the possibility of direct contact and 
inhalation of hazardous materials by on-site employees and site re- 
mediation workers is another exposure pathway. 


15129 (PB-90-118589/XAB) Health assessment for San 
Gabriel Valley, San Gabriel, Los Angelos County, California, 
Region 9. CERCLIS Nos. CAD980677355, CAD980818512, 
CAD980818579, CAD980817985. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 10 Apr 
1989. 9p. Available from NTIS, PC A02/MF A01. 

A large portion of the ground water in the San Gabriel basin has 
been contaminated with volatile organic compounds (VOCs) at 
concentrations of public health concern. The primary contaminants 
in the study area are PCE, TCE, and CTC, although other VOCs 
have been identified in the ground water. The sources of the con- 
tamination are currently unidentified and, therefore, physical 
hazards such as open storage tanks, vessels, drums, or general 
debris associated with the sources cannot be fully addressed. The 
El Monte area site is considered to be of public health concern be- 
cause of the risk to human health caused by the likelihood of 
exposure to hazardous substances through the use of the contami- 
nated ground water. The other NPL areas in the San Gabriel study 
area are of potential public health concern because of the potential 
for exposures to contaminants through ingestion of contaminated 
ground water, inhalation and/or dermal contact. 


15130 (PB-90-118597/XAB) Health assessment for San 
Fernando Valley, San Fernando Valley, Los Angeles County, 
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California, Region 9. CERCLIS Nos. 09CAD980894893, 
09CAD980894901, 09CAD980894984, 09CAD980894976. Prelim- 
inary report. Agency for Toxic Substances and Disease Registry, 
Atlanta, GA (USA). 10 Apr 1989. 9p. Available from NTIS, PC 
AO2/MF A01. 

A large portion of the ground water in the San Fernando Ground 
water Basin has been contaminated with volatile organic com- 
pounds (VOCs) at concentrations of public health concern. The 
study area encompasses approximately 190 square miles and 
currently has 4 designated National Priorities List Sites: North Hol- 
lywood, Crystal Springs, Pollock, and Verdugo. The primary 
contaminants in the study area are PCE and TCE, although other 
VOCs have been identified in the ground water. The sources of the 
contamination are currently unidentified and therefore physical haz- 
ards such as open storage tanks, vessels, drums, pits, or general 
debris associated with the sources cannot be fully addressed. The 
sites are considered to be of public health concern because of the 
risk to human heaith caused by the likelihood of exposure to haz- 
ardous substances through the use of the contaminated 
groundwater and the potential for exposure at the contaminant 
source(s) through other exposure pathways. 


15131 (PB—90-118605/XAB) Health assessment for Sacra- 
mento Army Depot, Sacramento, California, Region 9. 
CERCLIS No. CA0210020780. Preliminary report ncy for 
Toxic Substances and Disease Registry, aie OA. GA (USA). 3 Feb 
1989. 9p. Available from NTIS, PC AO2/MF A01. 

The Sacramento Army Depot is on the National Priorities List. 
The 395-acre Depot is located in Sacramento, California. The de- 
pot is responsible for the receipt, storage, issuance, maintenance, 
and disposal of electronics supplies. Shallow soil samples (0-2 
feet) show lead (<8-1460 parts per million (ppm)), cadmium (<3- 
1960 ppm), and chromium (<7-2340 ppm) contamination. 
Subsurface soil samples show lead (<11-36,400 ppm), cadmium 
(<1-676 ppm), and chromium (<1-667 ppm) contamination. Sur- 
face soil samples show no contamination of public health concern. 
Surface soil samples taken in on-site drainage ditches show cad- 
mium (<3-1460 ppm) contamination. Groundwater samples 
show trichloroethylene (<0.0002-0.120 ppm), tetrachloroethylene 
(<0.0002-0.037 ppm), and lead (<0.01-0.13 ppm) contamination. 
The site is considered to be of potential public health concern be- 
cause of the risk to human health caused by the possibility of 
exposure to hazardous substances via ingestion, inhalation, and di- 
rect dermal contact with soil and ground water. 


15132 (PB-90-118969/XAB) Health assessment for North 
Indian Bend Wash, Scottsdale, Maricopa County, Arizona, Re- 
gion 9. CERCLIS No. AZD980695969. Final r ney for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). Apr 
1989. 18p. Available from NTIS, PC A03/MF A01. 

The North Indian Bend Wash (NIBW) National Priorities List Site 
is located in the City of Scottsdale, Indian Bend Wash, Maricopa 
County, Arizona. Site contaminants have contaminated several mu- 
nicipal potable ground water wells within the site study area. Five 
affected wells were removed from potable service. Contaminants of 
concern in ground water include: chloroform, 1,1-dichloroethylene, 
tetrachloroethylene, 1,1,1-trichloroethane, and trichloroethylene 
(TCE). Lead was also detected in groundwater but does not appear 
to be a site-related contaminant. Contamination associated with the 
NIBW site serves as a potential health threat since trichloroethy- 
lene was detected in ground water samples taken from wells, 
presumably used for drinking water, at levels that were in excess of 
present or proposed drinking water Maximum Contaminant Levels. 


15133 (PB-90-119017/XAB) Health assessment for Waiawa 
Shaft, Pearl City, Hawali, Region 9. CERCLIS No. 
HID717009001. Preliminary Agency for Toxic Substances 
and Disease Registry, Atlanta, GA (USA). 18 Jan 1989. 7p. Avail- 
able from NTIS, PC A02/MF A01. 

The Waiawa Shaft Site (WSS) is on the National Priorities List. 
WSS consists of one contaminated potable well that is operated by 
the U.S. Navy. The contaminants of concern are trichloropropane 
(TCP) and dibromochloropropane (DBCP). The site is considered 
to be of potential public health concern because of the risk to hu- 
man health caused by the possibility of human exposure to 
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hazardous substances. Ingestion of and direct contact with contam- 
inated ground water by area residents are the exposure pathways 
of concern. 


15134 (PB—90-119041/XAB) Health assessment for Kunia 
Wells |, Kunia, Hawaii, Region 9. CERCLIS No. HID980894994. 
Preliminary report. Agency for Toxic Substances and Disease 
Registry, Atlanta, GA (USA). 17 Jan 1989. 7p. Available from 
NTIS, PC A02/MF A01. 

The Kunia Wells | Site is on the National Priorities List. Prelimi- 
nary on-site ground water sampling results have identified TCP 
(0.30 ppb to 0.45 ppb). No further sampling information has been 
provided. The site is considered to be of potential public health 
concern because of the risk of ingestion of and direct contact with 
contaminated ground water by area residents. Other possible expo- 
sure pathways include inhalation of volatilized contaminants and 
possible ingestion of bioaccumulated contaminants in the food 
chain. 


15135 (PB—90-119355/XAB) Health assessment for Ameri- 
can Lake Gardens, Tacoma, Pierce County, Washington, 
Region 10. CERCLIS No. WAD980833065. Preliminary report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 19 Jan 1989. 7p. Available from NTIS, PC A02/MF A01. 

The American Lake Gardens site is on the National Priorities List. 
Two areas within the site are the areas of primary contamination; 
the northeast section’s contamination is believed to have come 
from the closed landfill (now a golf course) on McChord AFB, and 
the southwest section’s contamination from Fort Lewis. Both Fort 
Lewis and McChord AFB are NPL sites. The environmental con- 
tamination on-site consists of trans-1,2-dichloroethylene (530 ppb), 
trichloroethylene (260 ppb), methylene chloride (38 ppb), tetra- 
chlioroethylene (52 ppb), benzene (6 ppb), and 1,1,1-trichloroethane 
(18 ppb) in ground water. The site is considered to be of potential 
public health concern because of the risk to human health caused 
by the possibility of exposure to hazardous substances via ground 
water (from private wells still in use) and surface water. 


15136 (PB-90-119363/XAB) Health assessment for Colbert 
Landfill NPL (National Priorities List) Site, Spokane, Washing- 
ton, Region 10. CERCLIS No. WAD980514541. Final report. 
Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA). 25 Jul 1988. 17p. Available from NTIS, PC A03/MF A01. 

The Colbert Landfill NPL site is located about fifteen miles north 
of Spokane, Washington. Area ground water is contaminated with 
several volatile organic chemicals. The medium of most concern 
regarding potential health effects is the ground water. Potential ex- 
posure pathways include ingestion and inhalation of volatiles from 
contaminated ground water and dermal exposure to contaminated 
ground water. The susceptible populations are remedial workers 
performing well water sampling on-site and populations off-site uti- 
lizing contaminated wells at levels that are of a potential health 
concern, for drinking, bathing, and irrigation purposes. 


15137 (PB—90-119488/XAB) Health assessment for NAS- 
Whidbey Island (Seaplane Base), Oak Harbor, Island County, 
Washington, Region 10. CERCLIS No. WA6170090058. Prelimi- 
nary report. Agency for Toxic Substances and Disease Registry, 
Atlanta, GA (USA). 19 Jan 1989. 8p. Available from NTIS, PC 
A02/MF A01. 

The Naval Air Station-Whidbey Island Seaplane Base site is on 
the National Priorities List. The site is one of four major areas of 
Whidbey Island in Puget Sound belonging to the U.S. Navy. The 
environmental contamination on-site consists of chromium (75 
ppb), and lead (21 ppb) in surface water; cadmium (40 ppb), chro- 
mium (31 ppb), and lead (32 ppb) in ground water; polychlorinated 
biphenyls (9 ppm), fluorene (25 ppm) and lead (280 ppm) in soil; ar- 
senic (170 ppm), cadmium (58 ppm), nickel (200 ppm), lead (1,000 
ppm), chromium (88 ppb), zinc (570 ppb), pyrene (2 ppm), and flu- 
oranthene (2.4 ppm) in sediment. The site is considered to be of 
potential public health concern because of the risk to human health 
caused by the possibility of exposure to hazardous substances via 
ground water, surface water, soil, sediment, and shellfish. 


15138 (PB—90-119504/XAB) Health assessment for North- 
side Landfill, Spokane, Washington, Region 10. CERCLIS No. 
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WAD980511778. Final report. Agency for Toxic Substances and 
Disease Registry, Atlanta, GA (USA). Apr 1988. 18p. Available 
from NTIS, PC A03/MF A01. 

The North Landfill site is located northwest of Spokane, Wash- 
ington, approximately one-half mile east of the Spokane River. The 
contaminants found on the site are  tetrachloroethylene, 
trichloroethylene, 1,1,1-trichloroethane, and 1,1-dichloroethane. 
The contamination in the ground water is of potential concern if the 
water from affected wells is used for domestic purposes. All af- 
fected residents should be supplied an alternate source of water 
for all uses including bathing and irrigation of gardens and lawns. 


15139 (PB—90-119579/XAB) Health assessment for Yakima 
Agricultural Research Lab, Yakima, Washington, Region 10. 
CERCLIS No. WAD120513957. Preliminary report. Agency for 
Toxic Substances and Disease Registry, Atlanta, GA (USA). 10 Apr 
1989. 7p. Available from NTIS, PC A02/MF A01. 

The Yakima Agriculture Research Lab (YARL) site is on the Na- 
tional Priorities List. YARL is affiliated with the U.S. Department of 
Agriculture and develops pesticides for various fruits and vegeta- 
bles. Preliminary on-site sampling results have identified various 
pesticides in septic tank water and subsurface soil. The site is con- 
sidered to be of potential health concern because of the risk to 
human health caused by the possibility of human exposure to haz- 
ardous substances. 


15140 (PB-90-119660/XAB) Fiscal year 1988 program re- 
port: Kentucky Water Resources Research institute (revised). 
Barfield, B.J.; Kao, D.T. Kentucky Water Resources Research Inst., 
Lexington, KY (USA). Sep 1989. 31p. Available from NTIS, PC 
A03/MF A01. 

See also PB—88-128103. 

The Annual Report of the Kentucky Water Resources Research 
Institute for Fiscal Year 1988 describes the four projects which are 
as follows: Project 02, 'Metal Speciation and Immobilization Reac- 
tions Affecting the True Efficiency of Artificial Wetlands to Treat 
Acid Mine Drainage,’ Project 03, ’Effects of Aromatic Concentration 
on Methane Fermentation,’ Project 04, 'Modeling Mass Transport in 
Aquifers,’ Project 05, 'Regionalization of Flood Data Using Proba- 
bility Distributions and Their Parameters’. 


15141 (PB-90-119678/XAB) Fiscal Year 1988 program re- 
port: New York State Water Resources Institute. Porter, K.S. 
New York State Water Resources Research Inst., Ithaca, NY 
(USA). Jul 1989. 19p. Available from NTIS, PC A03/MF A01. 

See also PB—89-200083. 

A major portion of New York's FY88 annual program of water re- 
search and technology focused on nonpoint sources of water 
poliutants to surface water, emphasizing in-place, contaminated 
sediment and the delivery of new sediment and chemical contami- 
nants to water bodies. Four federally-funded projects were 
conducted within the program in FY88. Two research projects 
studied: The biological processes by which toxic metals are immo- 
bilized and remobilized in sediments and plants. In particular, the 
movement of cadmium from sediments into rooted plant tissue and 
the water column; A methodology to model the erosion characteris- 
tics of contaminated sediments in rivers. 


15142 (PB-90-119736/XAB) Evaluation and modeling of 
volatile organic vapor transport in the unsaturated zone for 
ground-water-quality protection. Final report. Dupont, R.R.; 
Doucette, W.J.; Gan, R.; Doherty, J.D. Utah State Univ., Logan, 
UT (USA). Utah Water Research Lab. 20 Oct 1989. 331p. Avail- 
able from NTIS, PC A15/MF A02. 

The effects of hydraulic and temperature gradients on the emis- 
sions of hazardous organic vapors from soil systems were 
evaluated under a variety of initial and boundary conditions. To 
provide necessary environmental fate input data for transport mod- 
eling, laboratory investigations were undertaken to evaluate the 
effects of temperature on soil liquid-transport coefficients and 
muttiphase soil-distribution constants. Distribution coefficient deter- 
minations were evaluated using multiphase versus two-phase, and 
single component versus multicomponent systems, and the feasi- 
bility and accuracy of computational methods for estimating 
muttiphase/multicomponent distribution coefficients was _ investi- 
gated. The vapor-diffusions coefficients of three soils were 





determined as a function of bulk density, liquid content, and vapor 
composition. Partition coefficients determined for ten volatile com- 
pounds introduced individually into batch-equilibrium reactors were 
statistically equivalent to those determined when introduced as a 
mixture of ten compounds; linear isotherms adequately described 
these distribution relationships over the range of volatile organic 
chemical concentrations examined in the study. 


15143 (PB-90-120643/XAB) Mitigation of acid deposition: 
Liming of surface waters. Final report. Bartoshesky, J.; Price, 
R.; DeMuro, J. Environmental Resources Management, inc., An- 
napolis, MD (USA). May 1989. 54p. Available from NTIS, PC 
A04/MF A01. 

In recent years acid deposition has become a serious concern 
internationally. Scientific literature has documented the acidification 
of numerous lakes and streams in North America and Scandinavia 
resulting in the depletion or total loss of fisheries and other aquatic 
biota. Liming represents the only common corrective practice 
aimed specifically at remediating an aftected acid receptor. This re- 
port reviews a range of liming technologies and liming materials, 
as well as the effect of surface-water liming on water quality and 
aquatic biota. As background to the liming discussion, the hydro- 
logic cycle and the factors that make surface waters sensitive to 
acid deposition are also discussed. Finally, a brief review of some 
of the liming projects that have been conducted, or are currently in 
operation is presented, giving special emphasis to mitigation efforts 
in Maryland. Liming has been effectively used to counteract 
surface-water acidification in parts of Scandinavia, Canada, and 
the U.S. To date, liming has generally been shown to improve 
physical and chemical conditions and enhance the biological recov- 
ery of aquatic ecosystems affected by acidification. 


15144 (PB-90-122441/XAB) Superfund Record of Decision 


(EPA Region 3): Bally Ground Water Contamination, PA. (First 
Remedial Action), June 1989. Environmental Protection Agency, 
Washington, DC (USA). Office of Emerge’ 


ncy and Remedial Re- 
sponse. 30 Jun 1989. 86p. (EPA/ROD/R-03-89/070). Available 
from NTIS, PC AO5/MF A01. 

The Bally Ground Water site is a municipal water supply well 
field in the Borough of Bally in Berks County, near the Philadelphia 
metropolitan area. Since the 1930s degreasing solvents containing 
methylene chloride, TCA, methanol, toluene, and TCE have been 
used in manufacturing at the plant. One of the plant's facilities in- 
cludes a drum storage area which contains empty drums, waste 
oil, and spent degreasers. A 1982 State water-quality check identi- 
fied the plant as a source of VOC contamination in Bally's 
municipal wells. Results of additional ground-water contamination 
studies indicated that 19 of 35 wells sampled contained detectable 
levels of VOCs. Currently, a plume of VOC-contaminated ground 
water extends from the plant to the east and northeast. The se- 
lected remedial action for this site includes abandoning appropriate 
wells in the attainment area; pumping and treatment of ground 
water from Municipal Well No. 3 by air stripping with either vapor- 
phase carbon, regenerable vapor phase carbon, or vapor-phase 
catalytic oxidation, followed by discharging treated water to an ad- 
jacent stream or into the municipal potable water system. 


15145 (PB—90-122458/XAB) Superfund Record of Decision 
(EPA Region 5): Wauconda Sand and Gravel, IL. (Second 
Remedial Action), March 1989. Final report. Environmental Pro- 
tection Agency, Washington, DC (USA). Office of Emergency and 
Remedial Response. 31 Mar 1989. 113p. (EPA/ROD/R-05-89/088). 
Available from NTIS, PC AO6/MF A01. 

The 74-acre Wauconda Sand and Gravel site includes 52 acres 
of permitted and unpermitted landfill areas and is located in Lake 
County, Illinois, north of the village of Wauconda. From 1941 to mid 
1978, the the site owner accepted primarily nonhazardous munici- 
pal, residential, commercial, and industrial wastes; there are, 
however, an estimated 30 ,000 cu yds of hazardous wastes on 
site. The landfill was closed in July 1978 and was subsequently 
covered by a layer of clay and soil. 


15146 (PB-90-124587/XAB) Supertund Record of Decision 
(EPA Region 2): Bog Creek Farm, NJ. (Second Remedial Ac- 
tion), June 1989. Final report. Environmental Protection Agency, 
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Washington, DC (USA). Office of Emergency and Remedial Re- 
sponse. 28 Jun 1989. 48p. (EPA/ROD/R—02-89/078). Available 
from NTIS, PC A03/MF A01. 

The Bog Creek Farm site is a 4-acre disposal area consisting of 
a man-made pond, bog, and trench in Howell Township, Monmouth 
County, New Jersey. The site is bordered to the north by 
Squankum Brook, to the west by two residences and a riding sta- 
ble, and to the south and north by open fields. Between 1973 and 
1974 organic solvents and paint residues were dumped around a 
trench in the eastern portion of the property, creating a highly con- 
taminated soil area. In late 1974 the property owner removed some 
waste from the disposal trench and covered the trench under direc- 
tion from the Howell Township Health Department. A 1985 Record 
of Decision selected a first operable unit remedy that involved ex- 
cavating the soil from the waste trench, pond, and bog areas and 
incinerating the soil onsite. The second operable unit focuses on 
remediating the contaminated ground water in the shallow aquifer 
and the contaminated brook sediment. The primary contaminants 
of concern affecting the sediment and ground water are VOCs in- 
cluding benzene, toluene and xylenes; and other organics including 
phenols. The selected remedies for the site are described. 


15147 (PNL-SA-16017) Quinoline degradation by a bac 
terium isolated from deep subsurface sediments. Brockman, 
F.J.; Denovan, B.A.; McVeety, B.D.; Bohn, L.R.; Hicks, R.J.; 
Fredrickson, J.K. Pacific Northwest Lab., Richland, WA (USA). Oct 
1989. 7p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
ACO06-76RL01830. (CONF-881217—1: Genetically engineered or 
adapted microorganisms in hazardous waste treatment, Washing- 
ton, DC (USA), 1-2 Dec 1988). Order Number DE90005233. 
Available from NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
Increasing evidence of chemical contamination in deep (>50 m) 
aquifers demonstrates the need to investigate organisms indige- 
nous to, and understand microbiological transformations occurring 
within, these unique environments. A quinoline-degrading bac- 
terium (facultative aerobe) was isolated from sediment 667 ft below 
the surface. The bacterium mineralizes quinoline at concentrations 
ranging from 0.002 to 165 ug/ml and degrades many other aromatic 
compounds. Genetic techniques showed that plasmid DNA was es- 
sential for the degradation of quinoline. These findings indicate that 
bacteria able to degrade homo- and heterocyclic compounds are 
present in some deep aquifers, and that the potential exists for the 
application of in situ bioremediation strategies in deep aquifers. 


15148 (WSRC-OS-89-91) Biological monitoring of Upper 
Three Runs Creek, Savannah River Site, Aiken County, South 
Carolina: Macroinvertebrate stream assessments during first 
six months of release of F/H area ETF effluent discharge, Oc- 
tober 1988—April 1989. Enwright Associates, Inc., Greenville, SC 
(USA). Jun 1989. 204p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC09-89SR18035. Order Number 
DE90004701. Available from NTIS, PC A10/MF A011 - OSTI. 

In anticipation of the fall 1988 start up of effluent discharges into 
Upper Three Runs Creek by the F/H Area Effluent Treatment Facil- 
ity of the Savannah River Site, Aiken, SC, a two and one half year 
biological study was initiated in June 1987. Upper Three Runs 
Creek is an intensively studied fourth order stream known for its 
high species richness. Designed to assess the potential impact of 
F/H area effluent on the creek, the study includes qualitative and 
quantitative macroinvertebrate stream surveys at five sites (see 
map), chronic toxicity testing of the effluent, water chemistry and 
bioaccumulation analysis. This second report presents the results 
of the last preoperational qualitative and quantitative (artificial sub- 
strate) macroinvertebrate studies (October 1988) and the first 
post-operationai qualitative and quantitative macroinvertebrate 
stream assessments (January 1989 - quantitative, March 1989 - 
qualitative, and April 1989 - quantitative). Five sites were sampled, 
including one site upstream of the Road C bridge (near the Aquatic 
Ecology Laboratory) and four sites downstream of the Road C 
bridge. The discharge point, for the H-016 effluent release begin- 
ning October 22, 1988, is at Road C. 


15149 Critical evaluation of recent developments in hydro- 
geochemical transport models of reactive multichemical 
components. Yeh, G.T. (Oak Ridge National Laboratory, TN 
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(USA)); Tripathi, V.S. Water Resources Research (USA), 25(1): 
93-108 (Jan 1989). 

This paper evaluates hydrogeochemical transport models for 
multicomponent systems in terms of (1) the severity of the con- 
straints the models places on computer resources, (2) which 
equilibrium geochemical processes a model can include, and (3) 
how easily the model can be modified to deal with mixed kinetic 
and equilibrium reactions. The use of SIA (sequential iteration 
approach) models leads to the fewest constraints on computer re- 
sources in terms of central processing unit (CPU) memory and 
CPU time; DAE (differential and algebraic equation) and DSA (di- 
rect substitution approach) models require excessive CPU memory 
and CPU time for realistic two- and three-dimensional problems. 
Six primary dependent variables (PDVs) have been employed in 
existing models: concentrations of all species; concentrations of all 
component species and precipitated species; total analytical con- 
centrations of aqueous components; total dissolved concentrations 
of aqueous components; concentrations of aqueous component 
species; and hybrid concentrations. SIA models using the third 
type of PDVs are recommended for their practicality and flexibility. 
DSA and DAE models should remain research tools for one- 
dimensional investigations. 


15150 Observations of water and oll infiltration into soll: 
Some simulation chal . Cary, J.W. (Pacific Northwest Labo- 
ratory, Richland, WA (USA)); McBride, J.F.; Simmons, C.S. Water 
Resources Research (USA), 25(1): 73-80 (Jan 1989). 

Experiments were performed to test the ability of multiphase flow 
theory to predict the flow behavior of an immiscible organic liquid 
entering an unsaturated soil medium. The infiltration and redistribu- 
tion behavior of water followed by oil, and of oil followed by water, 
in soil columns was observed. Experiments involved both liquid en- 
try at the top of columns with downward flow and entry at the base 
of columns with upward flow. Two oils (specific gravity, 0.80 and 
0.86; viscosity ratio relative to water, 4.7 and 77) were used in 
three soils: a silt loam, a sandy loam, and a sand. The results 
from 17 different infiltration scenarios, each about 8 hours in dura- 
tion, are compared with the predicted results obtained from a 
simplified explicit finite difference code for three-phase flow in a 
one-dimensional system. The code made reasonably good predic- 
tions of water and oil redistribution in the silt loam and loamy sand, 
when oil followed water infiltration. It made less than satisfactory 
predictions for the sand, possibly because hysteresis was ne- 
glected. Infiltration time for small amounts of oil was often shorter 
than the code predicted for the silt loam and loamy sand. The 
code, which did not account for hysteresis or unstable liquid flow, 
also did a poor job of predicting oil and water contents when water 
followed oil into the soils. Visual evidence of unstable flow of the 
more viscous oil entering the water wet loamy sand is presented, 
and the implications for one- and two-dimensional experiments are 
discussed. 


15151 = An efficient finite element method for modeling multi- 
phase flow. Kaluarachchi, J.J. (Virginia Polytechnic Institute and 
State Univ., Blacksburg (USA)); Parker, J.C. Water Resources Re- 
search (USA), 25(1): 43-54 (Jan 1989). 

A two-dimensional finite element model based on Galerkin’s 
weighted residual approach and an upstream weighting technique 
was developed to predict simultaneous flow of water and oil in a 
three-fluid phase system with gas assumed at constant pressure. 
Element matrices were computed using the influence coefficient 
method for both Picard and Newton-Raphson nonlinear iteration 
schemes. A number of hypothetical simulations were performed in 
both one and two dimensions to evaluate the accuracy and effi- 
ciency of the various schemes with respect to handling of nonlinear 
soil properties, time marching, mass balance errors, soi] nonhomo- 
geneity, and effects of upstream weighting. Results indicate that 
the Picard scheme appears to be as effective as the Newton- 
Raphson scheme while requiring substantially less computational 
effort if upstream weighting is employed. The Picard method with- 
out upstream weighting did not provide satisfactory convergence 
behavior. Results from problems involving extreme soil nonhomo- 
geneity indicate that accurate solutions can be obtained with the 
Picard method with the proper use of upstream weighting. 
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Saturation-pressure derivative terms in the formulation can be eval- 
uated using both analytical and chord-slop methods. Results 
indicate that time averaging of these terms is critical for good mass 
balance results especially during redistribution. Overall mass bal- 
ance is also sensitive to the fluid-dependent scaling parameters of 
the constitutive relationships. 


15152 On a new functional form for the dispersive flux in 
porous media. Tompson, A.F.B. (Lawrence Livermore National 
Laboratory, CA (USA)). Water Resources Research (USA), 
24(11): 1939-1947 (Nov 1988). DOE Contract W-7405-ENG-48. 

A recently developed second-order model for local dispersive 
transport in porous media has been simplified to yield a new, 
closed-form relationship for the dispersive flux. In situations charac- 
terized by negligible velocity gradients, the flux can generally be 
represented as a convolution or memory integral over time of pre- 
vious concentration gradients. The strength of this memory is 
controlled by an exponential weighting factor related to the magni- 
tudes of the velocity and local molecular diffusive flux. The form of 
this result is consistent with other models of diffusive and 
dispersive transport phenomena over various spatial scales. In cir- 
cumstances where the memory strength is small, the integral can 
be simplified and cast in the form of a standard Fickian relationship 
with apparent time-dependent dispersivity functions that grow to 
finite, asymptotic values. This specific formulation can be manipu- 
lated to yield a one-equation transport balance law in the form of a 
telegraph equation. Nonphysical effects, such as spurious 
upstream dispersion and instantaneous propagation of mass to ex- 
tremely distant points predicted with a Fickian law, are reduced or 
eliminated. Although the importance of the new result in transport 
simulations will depend on the spatial and temporal scales of inter- 
est, it should provide some insight in the interpretation and design 
of new experiments. 
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15153 (PNL-SA-16300) Ferruginous hawk nesting on the 
US DOE Hanford Site: Case history of a recent invasion 
caused by transmission lines. Fitzner, R.E.; Newell, R.L. Pacific 
Northwest Lab., Richland, WA (USA). Apr 1989. 8p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC06-76RL01830. 
(CONF-8902152-1: Thorne Ecological Institute symposium, Glen- 
wood Springs, CO (USA), 6-8 Feb 1989). Order Number 
DE90004520. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Ferruginous hawks were an uncommon nesting raptor on the US 
DOE Hanford Site prior to 1987, with only one or two pairs nesting 
each year. In 1987, four pair were found nesting on transmission 
towers. In 1988, seven pairs were observed nesting on the towers. 
This recent increase in nesting pairs may correspond to an accep- 
tance phenomena related to age of the transmission towers. The 
increase may be due to an overall increase in the population of fer- 
ruginous hawks in Washington. 12 refs., 4 figs. 


5502 Biochemistry 


Refer also to citation(s) 13005, 13056, 13057, 13062, 14275, 
15051, 15165, 15167, 15242 


15154 (CONF-8908198-1) Isolation of Isoelectrically pure 
cholera toxin for crystallization. Spangler, B.D.; Westbrook, E.M. 
Argonne National Lab., IL (USA). [1989]. 21p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 3. 
international conference on the crystallization of biological macro- 
molecules; Washington, DC (USA); 13-19 Aug 1989. Order 
Number DE90004889. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 





We have determined that the failure of cholera toxin to crystallize 
well results from its isoelectric heterogeneity, which is probably due 
to a post-translational process such as deamidation of its B sub- 
unit. Every sample of cholera toxin we have examined from 
commercial or academic suppliers has been heterogeneous; het- 
erogeneous cholera toxin does not crystallize satisfactorily. We 
have overcome this problem by using ion-exchange fast protein 
liquid chromatography (FPLC) to obtain an isoelectrically homoge- 
neous species of cholera toxin. Homogeneous cholera toxin 
crystallizes readily, forming single, nonmosaic crystals suitable for 
x-ray diffraction studies. For this process, protein was applied to a 
MonoQ ion-exchange column, then eluted with an isocratic low salt 
buffer followed by a linear salt gradient (0-100 mM NaCl). Column 
fractions were analyzed on isoelectric focusing gels, and those 
fractions containing the desired homogeneous species were pooled 
and concentrated. Crystals formed within 24 to 48 hours in a 
MOPS/PEG buffer, which made use of slow isoelectric precipitation 
to induce crystallization. 23 refs., 6 figs. 


15155 (CONF-8910337—1) Continuous gas exchange 
mesurements using individual fascicle cuvettes: The tubule 
system. Hanson, P.J.; McLaughlin, S.B. Oak Ridge National Lab., 
TN (USA). [1989]. 6p. Sponsored by U.S. Department of Agricul- 
ture. DOE Contract AC05-840R21400. From Conference on 
environmental research with plants in clcosed chambers; Munich 
(Germany, F.R.); 9-11 Oct 1989. Order Number DE90004932. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A canopy-level, gas exchange system that provides continuous 
measurements of CO2, H2O0, and O3 exchange of tree canopies 
has been developed and utilized under field conditions. The system 
is based on the open gas exchange principle. Each canopy sam- 
pling location consists of ten minicuvettes or “tubules” attached to 
tissues of the same age. Continuous, canopy gas-exchange mea- 
surements of loblolly pine (Pinus taeda L.) needles were obtained 
periodically throughout the 1988 growing season under a range of 
growing conditions. These data were used to generate budgets of 


COz2 exchange, H2O exchange and Oz uptake over a range of time 
periods (e.g., hours, days, weeks). The continuous canopy level 
measurements are suitable for parameterizing multi-variable mod- 
els, and for analyzing the relationship between incident light and 
CO, exchange. The tubule system is a viable tool for assessing 
the physiological characteristics of canopy foliage. 7 refs. , 2 figs. 


15156 (CONF-8911146-3) Developmental anomalies: Mute- 
tional consequence of mouse zygote ¢: . Generoso, 
W.M. (Oak Ridge National Lab., TN (USA)); Rutledge, J.C.; Aron- 
son, J. Oak Ridge National Lab., TN (USA). [1989]. 17p. 
Sponsored by U.S. DOE Energy Research; U.S. Department of 
Health and Human Services. DOE Contract AC05-840R21400. 
Y01-ES-20085. From Banbury Center conference on mutation in- 
duction and heritability in mammalian germ cells; Cold Spring 
Harbor, NY (USA); 12-15 Nov 1989. Order Number DE90005282. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

One of the objectives of mutagenesis research in mice is to en- 
rich our knowledge of basic mammalian biology. The practical goal 
is to apply this knowledge to the problems of human health. The 
research described here exemplifies this philosophy. The observa- 
tion that certain mutagens induced high incidences of fetal 
anomalies and death following exposure during the zygote stage is 
a new phenomenon in mutagenesis and experimental embryopa- 
thy. The mechanism for the induction of zygote-derived anomalies 
appears to be genetic, but it is not of the conventional type. These 
zygote-derived anomalies resemble the large class of stillbirths and 
sporadic defects in humans that are of unknown etiology. The zy- 
gote research in mice presents an opportunity for studying the 
molecular and cellular pathogenesis of this class of defects. 12 
refs., 1 fig., 3 tabs. 


15157 (DOE/ER/13546-3) Organization and regulation of 
the genes for nitrogen fixation in Rhodopseudomonas capsu- 
lata: Progress report, June 5, 1988—June 4, 1989. Haselkorn, R. 
Chicago Univ., IL (USA). May 1989. 7p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-86ER13546. Order Number 
DE90005422. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
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The research carried out over the past two years with DOE sup- 
port has led to the elucidation of the complete nucleotide sequence 
of three genes required for the transcription of the genes for nitro- 
gen fixation in Rhodobacter capsulatus. These genes are called 
nifR1, nifR2 and nifR4 in R. capsulatus. They were found to be ho- 
mologous to ntrC, ntrB and ntrA in Klebsiella, respectively. Genetic 
analysis of ammonia-constitutive (NiF°) mutants of R. capsulatus, 
isolated using a nifH::lac fusion, showed that ammonia repression 
involves components of the adenylylation cascade (e.g., the ginB 
gene) as in Klebsiella. Oxygen control of nif gene expression was 
linked to the degree of DNA supercoiling by showing that inhibitors 
of DNA gyrase prevent nif gene expression. Attempts to relate the 
degree of supercoiling or of gyrase activity in R. capsulatus to the 
oxygen level have been inconclusive. The gene encoding the DNA 
gyrase B subunit of R. capsulatus was cloned. The genes encod- 
ing the two large subunits of R. Capsulatus RNA polymerase were 
cloned, mapped and partially sequenced. The nif genes and the 
ginA gene are being physically mapped on the R. capsulatus chro- 
mosome using pulsed field electrophoresis to separate large 
segments of the bacterial chromosome. A start was made on the 
purification of R. capsulatus RNA polymerase. A system for ex- 
pressing genes in R. capsulatus was applied to nifR4; analogous 
constructions will be made for nifR1, nifR2 and nifA. 


15158 (UCRL—102419) Molecular approaches to the esti 
mation of germinal gene mutation rates. Mohrenweiser, H.W.; 
Perry, B.A.; Judd, S.A. Lawrence Livermore National Lab., CA 
(USA). 11 Dec 1989. 21p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-7405-ENG-48. (CONF-8911146—2: 
Banbury Center conference on mutation induction and heritability in 
mammalian germ cells, Cold Spring Harbor, NY (USA), 12-15 Nov 
1989). Order Number DE90005191. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Estimation of the induced germinal gene mutation rate in human 
populations is difficult because de novo mutations, especially of 
functional gene loci, are rare events and the sizes of the human 
populations that have been exposed to known mutagens are gen- 
erally small. Thus, if statistically significant estimates of mutation 
rates are to be generated, it is critical that a significant body of data 
be obtained from each offspring included in a mutation screening 
study. Additionally, the assay(s) employed must be sufficiently 
robust to efficiently detect the spectrum of lesions that may be in- 
duced by different classes of mutagens. DNA-based techniques 
have the potential to overcome these problems because it may be 
possible to screen the entire genome for mutational events and the 
alterations in DNA structure can be analyzed directly. Two assay 
systems are being developed and tested for feasibility as germinal 
gene mutation screening strategies. One is based upon denaturing 
gradient gel electrophoresis to detect nucleotide substitutions while 
the second is a restriction enzyme site mapping strategy to identify 
DNA insertions, deletions and rearrangements. Cell lines derived 
by clonal expansion of cells following exposure to mutagens are 
being screened in an initial prototype experiment. Preliminary re- 
sults indicate that is should be feasible to screen for germinal gene 
mutations in rodent test systems and in human populations in the 
near future with these two techniques. 51 refs., 4 figs. 


(UCRL—102437) Nondenaturing electrophoresis of 
lipoproteins In agarose and polyacrylamide gels. 
Shore, V.G. Lawrence Livermore National Lab., CA (USA). 19 Dec 
1989. 27p. Sponsored by U.S. nt of Health and Human 
Services. DOE Contract W-7405-ENG-48. (CONF-8911155-1: 
American Oil Chemists Society, Chicago, IL (USA), 27-29 Nov 
1989). Order Number DE90005188. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The plasma lipoproteins frequently are classified according to 
density and/or electrophoretic mobility. The lipoprotein classes 
differ characteristically also in particle size and apolipoprotein com- 
position. Each class is heterogeneous in size and composition as 
well. Nondenaturing electrophoresis in agarose gels and polyacry- 
lamide gradient gels are complementary analytical methods for 
classification of lipoproteins and determining distribution profiles of 
the major classes. In addition, gradient gel electrophoresis (GGE) 
has a high resolving capability for subfractionating each class ac- 
cording to particle size. Combination of gel electrophoresis with 
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immunoblotting yields information on heterogeneity in apolipopro- 
tein distribution. 14 refs., 6 figs., 3 tabs. 


15160  Cellulase gene expression during fruit ripening. 
Christophersen, R.E. (Univ. of California, Santa Barbara (USA)). 
pp. 269 of Plant senescence: Its biochemistry and physiology. 
Thomson, W.W.; Nothnagel, E.A.; Huffaker, R.C. (eds.) American 
Society of Plant Physiologists, Rockville, MD (US) (1987). (CONF- 
8701163-: 10. annual symposium in plant physiology: plant 
senescence: its biochemistry and physiology, Riverside, CA (USA), 
6-10 Jan 1987). 

The molecular mechanism(s) by which ethylene regulates the ac- 
cumulation of cellulase mRNA remains to be determined. As a first 
step in this direction, this paper describes a near full-length cDNA 
clone for avocado cellulase which contains an open reading frame 
that encodes the entire cellulase polypeptide. The kinetics of cellu- 
lase RNA transcript accumulation during ethylene treatment and 
the structure of the cellulase gene was also investigated using the 
cellulase cDNA as a hybridization probe. Eventual elucidation of 
the cis- and transacting molecular elements which are responsible 
for ethylene-induced expression of the cellulase gene will hopefully 
shed light on the fundamental mechanisms by which ethylene par- 


ticipates in regulating various aspects of plant development. 


15161 Escherichia coli derivatives lacking both alcohol de- 
hydrogenase and phosphotransacetylase grow aneerobically 
by lactate fermentation. Gupta, S. (Southern Illinois Univ., Car- 
bondale (USA)); Clark, D.P. Journal of Bacteriology (USA), 171(7): 
3650-3655 (Jul 1989). DOE Contract AC02-82ER12095. 

Escherichia coli mutants lacking alcohol dehydrogenase (adh 
mutants) cannot synthesize the fermentation product ethanol and 
are unable to grow anaerobically on glucose and other hexoses. 
Similarly, phosphotransacetylase-negative mutants (pta mutants) 
neither excrete acetate nor grow anaerobically. However, when a 
strain carrying an adh deletion was selected for anaerobic growth 
on glucose, spontaneous pta mutants were isolated. Strains carry- 
ing both adh and pta mutations were observed by in vivo nuclear 
magnetic resonance and shown to produce lactic acid as the major 
fermentation product. Various combinations of adh pta double mu- 
tants regained the ability to grow anaerobically on hexoses, by 
what amounts to a homolactic fermentation. Unlike wild-type 
strains, such adh pta double mutants were unable to grow anaero- 
bically on sorbitol or on glucuronic acid. The growth properties of 
strains carrying various mutations affecting the enzymes of fermen- 
tation are discussed terms of redox balance. 


15162 Transformation of glutamate to 5-aminolevulinic acid 
by soluble extracts of Chiorobium vibrioforme. Riebie, S. 
(Brown Univ., Providence, RI (USA)); Ormerod, J.G.; Beale, S. 
Journal of Bacteriology (USA), 171(7): 3782-3787 (Jul 1989). 

Formation of the tetrapyrrole pigment precursor 5-aminolevulinic 
acid (ALA) from giutamate was detected and partially characterized 
in extracts of the strictly anaerobic green photosynthetic bacterial 
species Chlorobium vibrioforme by using assay methods derived 
from those developed for algae and cyanobacteria. ALA formation 
in Chlorobium extracts was saturated at 10 mM glutamate and re- 
quired NADPH and ATP at optimal concentrations of 0.3 and 3 
mM, respectively. Preincubation of the enzyme extract with RNase 
A destroyed the ALA-forming activity completely. Activity in the 
RNase-treated extract was restored by supplementation with 
Chlorobium RNA after addition of RNasin to block further RNase 
action. RNA from the cyanobacterium Synechocystis sp. strain 
PCC 6803 and Escherichia coli tRNA@™ also restored activity. Ac- 
tivity was inhibited 50% by 0.2 uM hemin. ALA formation was 
completely abolished by the addition of 5 uM 3-amino-2,3- 
dihydrobenzoic acid (gabaculine). These results indicate that 
Chlorobium extracts share with those of plants, eucaryotic algae, 
cyanobacteria, prochiorophytes, and methanogens the capacity for 
RNA-dependent ALA formation from glutamate. 


15163 Lipopolyseccharide mutants of Rhizobium meliloti 
are not defective in symbiosis. Clover, R.H. (Massachusetts In- 
stitute of Technology, Cambridge (USA)); Kieber, J.; Signer, E.R. 
Journal of Bacteriology (USA), 171(7): 3961-3967 (Jul 1989). 
Mutants of Rhizobium meliloti selected primarily for bacterio- 
phage resistance fall into 13 groups. Mutants in the four 
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best-characterized groups (class A, IpsB, IpsC, and class D), which 
map to the rhizobial chromosome, appear to affect lipopolysaccha- 
ride (LPS) as judged by the reactivity with monoclonal antibodies 
and behavior on sodium dodecyl sulfate-polyacrylamide gels of ex- 
tracted LPS. Mutations in all 13 groups, in an otherwise wild-type 
genetic background, are Fix* on alfalfa. This suggests that LPS 
does not play a major role in symbiosis. Mutations in IpsB, how- 
ever, are Fix in one particular genetic background, evidently 
because of the cumulative effect of several independent back- 
ground mutations. In addition, an auxotrophic mutation evidently 
equivalent to Escherichia coli carAB is Fix~ on alfalfa. 


15164 Pseudomonas stutzeri N.O reductase contains Cu,- 
type sites. Scott, R.A. (Univ. of Georgia, Athens (USA)); Zumft, 
W.G.; Coyle, C.L.; Dooley, D.M. Proceedings of the National 
Academy of Sciences of the United States of America (USA), 
86(11): 4082-4086 (Jun 1989). 

N2O reductase (N2O — No) is the terminal enzyme in the 
energy-conserving denitrification pathway of soil and marine denitri- 
fying bacteria. The protein is composed of two identical subunits 
and contains eight copper ions per enzyme molecule. The 
magnetic circular dichroism spectrum of resting (oxidized) N2O re- 
ductase is strikingly similar to the magnetic circular dichroism 
spectrum of the Cu, site in mammalian cytochrome c oxidase and 
is unlike the magnetic circular dichroism spectra of all other biologi- 
cal copper chromophores obtained to data. Sulfur (or chlorine) 
scatterers are required to fit the copper extended x-ray absorption 
fine structure data of both the oxidized and reduced forms of N2O 
reductase. Satisfactory fits require a Cu-N or Cu-O interaction at 
2.0 A, a Cu-(S, Cl) interaction at 2.3 A and an additional Cu-(S, Cl) 
interaction at ~ 2.6 A (oxidized) or ~ 2.7 A (reduced). Comparison 
of the NoO reductase sequence, determined by translating the 
structural NosZ gene, with cytochrome c oxidase subunit Il 
sequences from several sources indicates that a Gly-Xaa-Xaa-Xaa- 
Xaa-Xaa-Cys-Ser-Xaa-Xaa-Cys-Xaa-Xaa-Xaa-Xaa-Xaa-His stretch 
if high conserved. This sequence contains three of the probable 
ligands in a Cug-type site Collectively these data establish that 
Pseudomonas stutzeri NoO reductase contains Cu,-type sites. 
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15165 (AD-A-211455/1/XAB) Parallel computation of mult- 
ple biological sequence comparisons. Research . 
Foulser, D.E.; Core, N.G. Yale Univ., New Haven, CT (USA). Dept. 
of Computer Science. Jul 1989. 34p. (YALEU/DCS/RR-727). Avail- 
able from NTIS, PC A03/MF A01. 

A parallel implementation of an efficient method for comparison 
of multiple DNA sequences is presented. The method is described 
in terms of a conceptual tree data structure for the sequences be- 
ing compared. The parallel algorithm shows efficient utilization of 
processors on an Encore Multimax computer in a sample compari- 
son of eleven sequences totaling over 4000 bases. Timing data 
show the strong influence of computer-system details on this paral- 
lel program. Also presented is a graphics program for displaying 
multiple-sequence-comparison output data. The display is capable 
of representing large volumes of multiple sequence comparison 
data in a single plot. The program has several additional features 
that allow closer examination of subsets of sequences. A display of 
matches from the sample comparison reflects the known structure 
of these sequences. 


15166 (CONF-8911146—4) Problems and Ries In ge- 
netic risk estimation. Russell, W.L. Oak Ridge National Lab., TN 
(USA). 1989. 17p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From Banbury Center confer- 
ence on mutation induction and heritability in mammalian germ’ 
cells; Cold Spring Harbor, NY (USA); 12-15 Nov 1989. Order Num- 
ber DE90005453. Available from NTIS, PC AOS/MF A01 - OSTI; 
GPO Dep. 

Genetic risk estimation has been, and still is, such an inexact 
process that it is appropriate that society’s needs for decisions and 
regulation have been served by the judgment of committees rather 
than of individuals. This paper suggests some additional research 
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on mammalian germ-cell mutagenesis, and the choice is perhaps 
best explained by reviewing certain aspects of how, over the years, 
the major national and international committees have wrestled with 
the difficult problem of estimating the genetic hazards of radiation. 
The treatment is enlarged slightly to serve the additional purpose 
of an introduction to this symposium’s session on “Genetic Risk 
Estimation,” particularly for those not familiar with the results of the 
committee deliberations. The research to be suggested can be 
done with any mutagen, and is, therefore, of potential help in the 
estimation of genetic risks from both radiation and chemicals. (The 
national committees specifically cited are the one convened by the 
US National Academy of Sciences (NAS) the first of which is usu- 
ally called the BEAR Committee, after the title of its reports: “The 
Biological Effects of Atomic Radiation,” and the subsequent ones, 
called BEIR Committees, after the title of their reports: “The Bio- 
logical Effects of lonizing Radiation.” The international committees 
referred to are the series called “United Nations Scientific Commit- 
tee on the Effects of Atomic Radiation,” abbreviated UNSCEAR. 
The genetic reports of both series of committees have been appear- 
ing at intervals from the late 1950s to the present time.) 24 refs. 


15167 (PB—90-119249/XAB) Synaptonemal complex analy- 
sis in genetic toxicology. Backer, L.C.; Moses, M.J.; Allen, J.W. 
Environmental Protection Agency, Research Triangle Park, NC 
(USA). Health Effects Research Lab. 1989. 15p. (EPA-600/D- 
89/155). Available from NTIS, PC A03/MF A01. 

Synaptonemal complex analysis provides a unique means of vi- 
sualizing the behavior of meiotic chromosomes. The technique has 
been applied to the study of normal karyotypes and mutant stocks 
of mice. Recent work demonstrating the usefulness of SC analysis 
for the detection of chromosome damage suggests its potential ap- 
plication in a variety of mechanistic and applied studies. Studies 
investigated cell-stage specific damage included by radiation and 
expressed as SC and/or metaphase chromosome aberrations. Ra- 
diation was found to exhibit a similar stage-specific clastogenic 
activity for SCs as it does for meiotic metaphase chromosomes. 
The nature of the chromosome damage detected depend upon the 
cell stage exposed and on the endpoint harvested for analysis. 


15168 Molecular cloning of a primate cDNA and the human 
gene for interleukin 3. Yang, Y.C.; Clark, S.C. pp. 412 of Inter- 
leukin 3: The panspecific hemopoietin. Schrader, J.W. Academic 
Press Complimentary Copy Coordinator, Marketing Dept., San 
Diego, CA (1988). 

The book contains 14 chapters. Some of the titles are: Molecular 
Cloning of a Primate CDNA and the Human Gene for Interleukin 3; 
Isolation and Characterization of the Mouse Interleukin 3 Gene and 
Its Expression in Activated T Cells; The Multipotential Colony- 
Stimulating Factor, Multi-CSF (IL-3); and Interleukin 3: An 
Overview. 


15169 Similarity of Escherichia coll propanediol oxi 
doreductase (fucO product) and an unusual alcohol 
dehydrogenase from Zymomonas moblilis and Saccharomyces 
cerevisiae. Conway, T. (Univ. of Nebraska, Lincoin (USA)); In- 
gram, L.O. Journal of Bacteriology (USA), 171(7): 3754-3759 (Jul 
1989). DOE Contract FG05-86ER13575. 

The gene that encodes 1,2-propanediol oxidoreductase (fucO) 
from Escherichia coli was sequenced. The reading frame specified 
a protein of 383 amino acids (including the N-terminal methionine), 
with an aggregate molecular weight of 40,642. The induction of 
fucO transcription, which occurred in the presence of fucose, was 
confirmed by Northern blot analysis. In E. coli, the primary fucO 
transcript was approximately 2.1 kilobases in length. The 5’ end of 
the transcript began more than 0.7 kilobase upstream of the fucO 
start codon within or beyond the fucA gene. Propanediol oxidore- 
ductase exhibited 41.7% identity with the iron-containing alcohol 
dehydrogenase II from Zymomonas mobilis and 39.5% identity with 
ADH4 from Saccharomyces cerevisiae. These three proteins did 
not share homology with either short-chain or long-chain zinc- 
containing alcohol dehydrogenase enzymes. We propose that 
these three unusual alcohol dehydrogenases define a new family 
of enzymes. 


15170 (PNL-SA-17363) Iron and the risk of cancer. 
Stevens, R.G. Pacific Northwest Lab., Richland, WA (USA). Sep 
1989. 14p. by U.S. DOE Energy Research. DOE Con- 
tract ACO6-76RL01830. (CONF-8909280-1: 4. international 
symposium in hematology and oncology, No City Given (Sweden), 
21-22 Sep 1989). Order Number DE90004674. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Four epidemiological studies have been performed that are gen- 
erally consistent with the hypothesis that increased available body 
iron stores increase the risk of cancer or of general mortality. In a 
study based on the First National Health and Nutrition Examination 
Survey in the United States (NHANES), 232 men who developed 
cancer over a ten year period had a mean transferrin saturation of 
33.1% at least 4 years before diagnosis, whereas 3113 men who 
did not develop cancer had a transferrin saturation of 30.7% (p = 
0.002). The hypothesis is based on two possible biological mecha- 
nisms. First, iron can catalyze the production of oxygen radicals 
and these may be proximate carcinogens. Second, iron may be a 
limiting nutrient to the growth and replication of a cancer cell. 
There are at least five areas of potential research related to iron 
and cancer based on these biological mechanisms: etiology of 
cancer; etiology of radiation-induced cancer; prognosis after cancer 
diagnosis; cancer risk resulting from therapy; and interactions with 
other biochemical factors. An unexpected finding of the human 
studies done to date has been a highly significant negative associ- 
ation of serum albumin and long term cancer risk. Serum albumin 
is lower in smokers and older people, however, the negative asso- 
ciation persists after controlling for these factors. 25 refs., 3 tabs. 


15171 Degradation of p-chiorotoluene by a mutant of Pseu- 


domonas sp. strain JS6. Haigler, B.E. (Air Force Engineering and 
Services Center, Tyndall Air Force Base, FL (USA)); Spain, J.C. 
Applied and Environmental Microbiology (USA), 55(2): 372-379 
(Feb 1989). 

Pseudomonas sp. strain JS6 grows on chlorobenzene, 


p-dichlorobenzene, or toluene as a sole source of carbon and en- 
ergy. It does not grow on p-chiorotoluene (p-CT). Growth on 
glucose in the presence of p-CT resulted in the accumulation of 4- 
chloro-2,3-dihydroxy-1-methylbenzene (3-chioro-6-methyicatechol), 
4-chloro-2,3-dihydroxy-1-methyicyclohexa-4,6-diene (p-CT  di- 
hydrodoil), and 2-methyl-4-carboxymethylenebut-2-en-4-olide 
(2-methyl dienelactone). Strain JS21, a mutant capa- 
ble of growth on p-CT, was isolated from cultures of strain JS6 
after extended exposure to p-CT. In addition to growing on p-CT, 
JS21 grew on all of the substrates that supported growth of the 
parent strain, including p-dichlorobenzene, chlorobenzene, 
benzene, toluene, benzoate, p-hydroxybenzoate, phenol, and ethyl 
benzene. The pathway for degradation of p-CT by JS21 was 
investigated by respirometry, isolation of intermediates, and assay 
of enzymes in cell extracts. p-CT was converted to 3-chioro-6- 
methyicatechol by dioxygenase and dihydrodiol dehydrogenase 
enzymes. 3-Chioro-6-methyicatechol underwent ortho ring cleavage 
catalyzed by a catechol 1,2-dioxygenase to form 2-chioro-5-methyl- 
cis,cis-muconate, which was converted to 2-methyl dienelactone. A 
dienelactone hydrolase converted 2-methyl dienelactone to 2- 
methyimaleylacetic acid. Preliminary results indicate that a change 
in wild-type induction patterns allows JS21 to grow on p-CT. 
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15172 (BNL-43552) State of the sclence of blood cell la- 
beling. Srivastava, S.C.; Straub, R.F. Brookhaven National Lab., 
Upton, NY (USA). 1989. 17p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-8908193—1: 6. 
international symposium on radiopharmacology, Sydney (Australia), 
24-26 Aug 1989). Order Number DE90004151. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Blood cell labeling can be considered a science in as far as it is 
based on precise knowledge and can be readily reproduced. This 


benchmark criterion is applied to all current cell labeling modalities 
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and their relative merits and deficiencies are discussed. Mecha- 
nisms are given where they are known as well as labeling yields, 
label stability, and cell functionality. The focus is on the methodol- 
ogy and its suitability to the clinical setting rather than on clinical 
applications per se. Clinical results are cited only as proof of effi- 
cacy of the various methods. The emphasis is on technetium as the 
cell label, although comparisons are made between technetium and 
indium, and all blood cells are covered. 52 refs., 6 figs., 7 tabs. 


15173 (INIS-SU-143) Methodical recommendations on ra- 
diotherapy of non-tumoral diseases. Dudarev, A.L.; Kishkovskij, 
A.N.; Moskvichev, A.M. Ministerstvo Zdravookhraneniya SSSR, 
Moscow (USSR); Tsentral'nyj Nauchno-issledovatel’skij Rentgeno- 
Radiologicheskij Inst., Leningrad (USSR). 1989. 124p. (In Russian). 
Order Number DE90616226. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Concrete recommendations and up-to-date methods of radiother- 
apy of widespread nontumoral diseases tested on large material 
and prooved useful in clinical practice are presented. These meth- 
ods may be successfully applied in roentgenotherapeutic rooms, 
that simplifies their introduction into practice of medical institutions. 
1 fig.; 18 tabs. 


15174 Feasible images and practical stopping rules for Iter- 
ative algorithms in emission tomography. Liacer, J. (Lawrence 
Berkeley Lab., CA (USA)); Veklerov, E. EEE Transactions of Medi- 
cal Imaging (USA), 8(2): 186-193 (Jun 1989). DOE Contract 
AC03-76SF00098. 

In this paper the authors discuss causes for image deterioration 

in the maximum likelihood estimator (MLE) method of tomographic 
image reconstruction that we initiated with the publication of a 
stopping rule for that iterative process. They introduce the concept 
of a feasible image, which is a result of a reconstruction that, if it 
were a radiation field, could have generated the initial projection 
data by the Poisson process that governs radioactive decay. From 
the premise that the result of a reconstruction should be feasible, 
they examine the shape and characteristics of the region of feasi- 
bility in projection space. 
15175 Comparative dual-tracer studies of carbon-14 trypto- 
phan and iodine-131 HIPDM in animal models of pancreatic 
diseases. Kubota, K. (Brookhaven National Lab., Upton, NY 
(USA)); Som, P.; Brill, A.B.; Sacker, D.F.; Meinken, G.E.; Srivas- 
tava, S.C.; Atkins, H.L. Journal of Nuclear Medicine (USA), 
30(11): 1848-1855 (Nov 1989). 

Our previous studies have shown that a significant amount of the 
diamine derivative 15"|-N,N,N’-trimethyl-N’-(2-hydroxy-3-methyl-5- 
iodobenzyl)-1 ,3- propanediamine (HIPDM) is taken up and retained 
by the normal pancreas. Therefore, we studied the uptake of 
['S1IJHIPDM in various pathophysiological models in mice (chronic 
alcoholism, diabetes with beta-cell atrophy and obesity with beta- 
cell hypertrophy) and compared to '4C-L-Tryptophan (TRY) 
distribution in order to determine the factors influencing their pan- 
creatic uptake. In normal animals, the pancreas uptake of TRY was 
generally higher than HIPDM. In diabetes, the relative concentra- 
tion of both compounds was higher over the controls; however, in 
obesity, TRY showed lower accumulation than in controls while 
HIPDM showed no significant difference. Chronic ethanol (20%) 
ingestion increased TRY uptake in the pancreas compared to con- 
trols (36.88 + 3.21 vs. 30.03 + 4.17% ID/g; p less than 0.01) after 
5 wk study period, but it decreased by 10 wk (22.36 + 0.95% ID/g; 
p_less than 0.005). There were no significant changes in 
['"IJHIPDM distribution in alcoholics as compared to the controls. 
Radioiodinated HIPDM has potential advantages over [''C]TRY for 
pancreatic imaging since conventional imaging techniques can be 
employed. Our data, however, suggest that ''C-L-TRY is a more 
sensitive indicator of various pancreatic disorders. 


15176 Temperature dependence of the structural di- 
mensions of the inverted hexagonal (H,) phase of 
phosphatidylethanolamine-containing membranes. Tate, M.W. 
(Princeton Univ., NJ (USA)); Gruner, S.M. Biochemistry (USA), 
28(10): 4245-4253 (16 May 1989). 

The characteristic temperature dependence of the lattice basis 
vector length d of phospholipid-water systems in the inverted 
hexagonal (H,) phase has been investigated with X-ray diffraction. 
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For 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine (DOPE), d falls 
sharply from 78.1 A at 10°C to 62.5 A at 90°C. When used in con- 
junction with the volume fractions of the constituents, d can be 
used to determine the dimensions within the lipid and water re- 
gions. These data showed that a reduction in the radius of the 
Hi-phase water cylinders Rw accounted for most of the reduction 
in d. From geometrical relationships between the dimensions in the 
H,, phase, it was shown that both d and Ry are sensitive functions 
of the thickness of the lipid monolayer dj. Additional 
measurements made with a mixture of DOPE and 1,2-dioleoyl-sn- 
glycero-3-phosphocholine (DOPC), mole ratio 5.07:1, produced a 
similar parameterization of d(T). The larger basis vector lengths for 
this mixture compared to those for DOPE can be attributed to a 
smaller ratio of v/a, which was also found to be temperature inde- 
pendent for this mixture. The smaller value of v/a is due to the 
larger effective headgroup area of DOPC. The family of d(T) 
curves produced with differing values of v/a corresponds closely to 
the nearly parallel family of curves produced by different mixtures 
of DOPE and DOPC. 


15177 Magnetization transfer contrast and proton relaxation 
and use thereof in magnetic resonance imaging. Balban, R. To 
National Institutes of Health, Bethesda, MD. USA Patent Applica- 
tion 7-109,242. 14 Oct 1987. 30p. Available from NTIS, PC 
A03/MF A01. 

This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 

A nuclear magnetic resonance method is provided for monitoring 
and imaging the exchange of magnetization between protons in 
free water and protons in a relatively immobilized pool of protons in 
a sample. The method provides a new form of contrast for nuclear 
magnetic resonance imaging of samples such as biological tissues, 
polymers, and geological samples. 
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15178 (PB-90-116179/XAB) Assessment of the micro- 
screen phage-induction assay for screening hazardous wastes 
(1989). Houk, V.S.; DeMarini, D.M. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Health Effects Re- 
search Lab. 1989. 21p. (EPA-600/D-89/137). Available from NTIS, 
PC A03/MF A01. 

Pub. in Symposium on Waste Testing and Quality Assurance, 
Vol. 2, 1-18(1989). See also PB-88-113378. 

The Microscreen phage-induction assay, which quantitatively 
measures the induction of prophage Lambda in Escherichia coli 
WP2s(Lambda), was used to test 14 crude (unfractionated) haz- 
ardous_ industrial-waste samples for genotoxic activity in the 
presence and absence of metabolic activation. Eleven of the 14 
wastes induced prophage, and induction was observed at concen- 
trations as low as 0.4 picograms per ml. Comparisons of the 
mutagenic activity of these waste samples in Salmonella and their 
ability to induce prophage Lambda indicate that the phage- 
induction assay was a more-sensitive indicator of genetic damage 
for this group of wastes. All but one of the wastes that were muta- 
genic to Salmonella were detected by the phage-induction assay, 
and 5 wastes not mutagenic to Salmonella were genetically active 
in the phage assay. The enhanced ability of the phage-induction 
assay to detect genotoxic activity may be related to the con- 
stituents comprising these waste samples. Partial chemical 
characterizations of the wastes showed high concentrations of car- 
cinogenic metals, solvents, and chlorinated compounds, most of 
which are detected poorly by the Salmonella assay. 
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15179 (PB—90-116740/XAB) Mutagens, carcinogens, and 
computers. Rosenkranz, H.S.; Klopman, G. Case Western Re- 
serve Univ., Cleveland, OH (USA). 1986. 36p. Available from NTIS, 
PC A03/MF A01. 





Pub. in Genetic Toxicology of Environmental Chemicals, pt.A, 71- 
104(1986). 

The increased use of a multitude of short-term tests as predic- 
tors of carcinogenicity has brought with it an information explosion 
which has the potential of either inundating the author with an 
unmanageable volume of data or proving to be invaluable with re- 
spect to developing predictive methods as well as providing 
mechanistic information. The authors have interested in developing 
methodologies which could use the accumulated data for the latter 
purposes. Accordingly, they have taken two approaches that have 
culminated in the development of CASE (Computer Automated 
Structure Evaluation method) and CPBS (Carcinogenicity Predic- 
tion and Battery Selection method). Each of these, although of 
proven usefulness, is still undergoing further refinement. In addi- 
tion, the two approaches can be coupled and the interaction 
increases predictive capabilities as well as decreasing the cost. 
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15180 Turgor and growth at low water lals. Nonami, 
H. (Univ. of Delaware, Lewes (USA)); Boyer, J.S. Plant Physiology 
(USA),  89(3): 798-804 (Mar 1989). DOE Contract FG05- 
84ER13273. 

Turgor affects cell enlargement but has not been measured in 
enlarging tissue of intact plants when growth is inhibited by inade- 
quate water. Mature or excised tissue can be problematic for these 
measurements because turgor may not be the same as in intact 
enlarging cells. Therefore, we measured the average turgor in the 
elongating region of intact stems of soybean (Glycine max [L.] 
Merr.) while the seedlings were exposed to low water potentials by 
transplanting to vermiculite of low water content. Stem growth was 
completely inhibited by the transplanting, and the average turgor 
decreased in the mature stem tissue. However, it did not decrease 
in the elongating region whether measured in intact or excised tis- 
sue (total of four methods). At the cellular level, turgor was uniform 
in the elongating tissue except at transplanting, when turgor de- 
creased in a small number of cortical cells near the xylem. The 
reduced turgor in these cells, but constant turgor in most of the 
cells confirmed that no general turgor loss had occurred but indi- 
cated that gradients in water potential extending from the xylem 
into the enlarging tissue were reduced, thus decreasing the move- 
ment of water into the tissue for cell enlargement. A modest growth 
recovery occurred after 2 days and was preceded by a recovery of 
the gradient. This suggests that under these conditions, growth ini- 
tially was inhibited not by turgor loss but by a collapse of the water 
potential gradient necessary for the growth process. 


15181 Apparent inhibition of 6-fructosidase secretion by 
tunicamycin may be explained by breakdown of the unglyco- 
sylated protein during secretion. Faye, L. (Univ. de Rouen, Mont 
Saint Aignan (France)); Chrispeels, M.J. Plant Physiology (USA), 
89(3): 845-851 (Mar 1989). 

Suspension-cultured carrot (Daucus carota) cells synthesize and 
secrete 6-fructosidase, a glycoprotein with asparagine-linked gly- 
cans. Treatment of the cells with tunicamycin completely inhibits 
the apparent secretion of G-fructosidase as measured by the accu- 
mulation of the *5S-labelled protein in the cell wall or the culture 
medium. In the past, such a result has been interpreted as an inhi- 
bition of secretion by tunicamycin, but we suggest another 
explanation based on the following results. In the presence of tuni- 
camycin, unglycosylated §-fructosidase is synthesized and is 
associated with an endoplasmic-reticulum-rich microsomal frac- 
tion. Pulse-chase experiments show that the unglycosylated 
8-fructosidase does not remain in the cells and appears to be se- 
creted in the same way as glycosylated 6-fructosidase; however, 
no radioactive, unglycosylated 6-fructosidase accumulates extra- 
cellularly (cell wall or medium). Protoplasts obtained from carrot 
cells secrete 6-fructosidase protein and activity, and treatment of 
the protoplasts with tunicamycin results in the synthesis of unglyco- 
sylated 6-fructosidase. In the presence of tunicamycin, there is no 
accumulation of §-fructosidase activity or unglycosylated 6- 
fructosidase polypeptide in the protoplast incubation medium. 
These results are consistent with the interpretation that the glycans 
of §-fructosidase are necessary for its stability, and that in these 
suspension-cultured cells, the unglycosylated enzyme is degraded 
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during the last stage(s) of secretion, or immediately after its arrival 
in the wall. 


15182 Compartmentation of nucleotides in corn root tips 
studied by *'P-NMR and HPLC. Hooks, M.A. (Univ. of California, 
Riverside (USA)); Roberts, J.K.M.; Clark, R.A.; Nieman, R.H. Plant 
Physiology (USA), 89(3): 963-969 (Mar 1989). DOE Contract 
FG03-86ER13535. 

Corn (Zea mays L.) root tips were subjected to different condi- 
tions so that nucleotide levels varied over a wide range. Levels of 
nucleotides in corn root tips were measured using °'P nuclear 
magnetic resonance (NMR) spectroscopy and high performance 
liquid chromatography. Results indicate: (a) Similar amounts of 
NTP and sugar nucleotides were observed by in vivo NMR and in 
extracts. In contrast, a significant amount of NDP observed in root 
tip extracts was not detected by in vivo NMR. Thus, for a given 
sample, [NTPY[NDP] ratios determined in vivo by °'P-NMR are al- 
ways higher than ratios observed in extracts, deviating by ~4-fold 
at the highest ratios. The NMR-invisible pool of NDP appeared 
quite metabolically inert, barely changing in size as total cell NDP 
changed. We’ conclude that NDP in corn root tips is compart- 
mented with respect to NMR visibility, and that it is the NMR-visible 
pool which responds dynamically to metabolic state. (b) °1P-NMR 
cannot distinguish between bases (A, U, C, and G) of nucleotides. 
(c) In extracts, for each of the nonadenylate nucleotides, [NTP/ 
[NDP] was linearly proportional to [ATPY[ADP], indicating near 
equilibrium in the nucleoside diphosphokinase (NDPK) reaction. 
However, the apparent equilibrium constants for the phosphoryla- 
tion of GDP and UDP by ATP were significantly lower than 1, the 
true equilibrium constant for the NDPK reaction. 
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Refer also to citation(s) 13619, 13620, 13622, 14878, 14879, 
14881, 14889, 14895, 14905, 15224, 15225, 15226, 15227 


15183 (AD-A-212955/9/XAB) Mercury and sliver in clinic 
waste water, Goodfellow AFB, Texas. Final report, 9-12 Jan- 
uary 1989. Binovi, R.D. Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX (USA). Jul 1989. 26p. (AFOEHL-89- 
053EQ00076GIB). Available from NTIS, PC A03/MF A01. 

The AFOEHL conducted a waste-water survey to identify the 
high concentrations of mercury in the waste water from the USAF 
Clinic, Goodfellow AFB TX. The sources of mercury were identi- 
fied. The high-volume oral evacuation system (HVE), was found to 
be the major contributor to mercury levels in the sewer. Material 
suctioned from teeth restoration are collected in a central separa- 
tor/collection tank. The tank is automatically cleaned by rinsing it 
with water once a day. The rinsate is flushed to the sewer system. 
Silver from a silver recovery unit processing waste photographic 
fixer was also found in high levels in samples. Discarded amalgam 
capsules were found not to be a RCRA waste. The recommenda- 
tions were: (1) A finer mesh screen should be used in the strainer 
attached to the dental aspirator kit. (2) A gravity separation or filtra- 
tion unit should be installed to remove the mercury from the HVE 
system. (3) A study of the economics of the silver recovery pro- 
cess should be conducted. (4) If silver recovery continues, a 
metallic replacement unit should be fitted after the electrolytic unit. 
(5) Samples for metals should be obtained carefully. 


15184 (PB-90-852435/XAB) Asbestos and silicate pollution 
in the workplace. January 1971-November 1989 (Citations from 
the NTIS data base). Report for January 1971-November 1989. 
National Technical Information Service, Springfield, VA (USA). Nov 
1989. 188p. Available from NTISPC NO1/MF N01. 

Supersedes PB—89-853147. 

This bibliography contains citations concerning occupational 
exposure to asbestos and silicate fibers in the workplace. Correla- 
tions are cited between occupational exposure, carcinogenesis, 
and mortality in some of the citations. Included are surveys of 
occupational exposure of shipyard workers, mechanics, miners, in- 
sulation installers, jewelers, and welders. Asbestos and silicate 
pollution-exposure standards and hazard-control technology are 
cited. References to asbestos removal, and nonoccupational as- 
bestos and silicate pollution are excluded and can be found in 
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other bibliographies. (This updated bibliography contains 351 cita- 
tions, 69 of which are new entries to the previous edition.) 


5530 Agriculture and Food Technology 
Refer also to citation(s) 13832, 14908, 14909 


15185 (PB—90-115221/XAB) Comparative analysis of sea 
scallop escapement/retention and resulting economic impacts. 
DuPaul, W.D.; Heist, E.J.; Kirkley, J.E. Virginia Inst. of Marine Sci- 
ence, Gloucester Point, VA (USA). 1989. 162p. Available from 
NTIS, PC AO8/MF A011. 

Major objectives of sea scallop resource management have been 
to reduce the capture of undersized scallops and to delay the age 
of entry into the fishery. One approach to these objectives has 
been an attempt to evaluate the effectiveness of increasing the ring 
size on the standard New Bedford dredge. The objectives of the 
study were designed to addresses the following problems and im- 
pediments: To determine the technical efficiency and relative size 
selectivity of a 3 versus 3.5-inch ring dredge; to assess the eco- 
nomic ramifications associated with the use of a 3.5-inch ring 
dredge; to evaluate the potential ramifications on the management 
of sea scallops and industry response associated with the use of a 
3.5-inch dredge. 
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Refer also to citation(s) 14440, 15822 


5601 Radiation Effects 


Refer also to citation(s) 12669, 12973, 12974, 12975, 12976, 
13429, 14839, 15053, 15054, 15165, 15166, 15229, 15230 


15186 (AD-A-212928/6/XAB) AFRRI (Armed Forces Radio- 
biology Research institute) reports, April-June 1989. Technical 
report. Armed Forces Radiobiology Research Inst., Bethesda, MD 
(USA). Jul 1989. 119p. Available from NTIS, PC AO6/MF A01. 
Includes Rept. nos. AFRRI-SR89-15 through AFRRI-SR89-25. 
This volume contains AFRRI Scientific Reports Sr89-15 through 
SR89-25 for April-June 1989. Subjects include: Radiation quality 
and rat motor performance; Gamma-radiation affects: active elec- 
trolyte transport by rabbit ileum Ili; Correlation of alanine and 
theophylline response with morphology; effects of iron particles on 
behavioral and brain function: Initial studies; Correlative motor be- 
havioral and striatal dopaminergic alterations induced by Fe iron 
radiation; The effect of radiation on DNA methylation; Enhanced 
acoustic startle responding in rats with radiation-induced hippocam- 
pal granule cell hypoplasia; Oxidation damage in the guinea pig 
hippocampal slice; Radiation-induced volatile hydrocarbon produc- 
tion in platelets: Long-term culture of canine bone marrow cells; 
Radioprotection of mouse hematopoietic stem cells by leukotriene 
A4 and lipoxin B4; and Selective association and transport of 
Campylobacter jejuni through M cells of rabbit Peyer's patches. 


15187 (BNL-43433) Dose rate to human organs from 
monochromatic synchrotron beams. Nordstrom, E.; Gmuer, D.; 
Chapman, D.; Collins, M.; Thomlinson, W. Brookhaven National 
Lab., Upton, NY (USA). Nov 1989. 13p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. Order Number 
DE90004188. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The superconducting wiggler beam port, X17, at the National 
Synchrotron Light Source (NSLS) produces a very high energy 
spectrum of x-rays. One of the primary uses of the beam will be for 
medical research programs which will study human coronary artery 
disease and human cerebral anatomy and disease. It is necessary 
to understand the radiation dose levels which will be delivered to 
the patients under the operating conditions of the NSLS. In this in- 
formal report, we present the results of calculations which have 
been carried out using a computer program called PHOTON, de- 
veloped at the NSLS, for dose received by the human anatomy 
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during various imaging procedures. Both the coronary artery stud- 
ies and the tomography geometries are considered. 7 refs., 7 figs. 


15188 (BNL-43591) Distribution of lead in human bone: 3. 
Synchrotron x-ray microscope measurements. Jones, K.W. 
(Brookhaven National Lab., Upton, NY (USA)); Schidlovsky, G.; 
Hu, H.; Burger, D.E.; Milder, F.L. Brookhaven National Lab., Upton, 
NY (USA). Nov 1989. 6p. Sponsored by U.S. DOE Energy Re- 
search; U.S. Department of Health and Human Services. 
DOE Contract AC02-76CH00016. P41RR01838;2R44ES03918- 
02;32ES07069. (CONF-8906269-1: 1989 international symposium 
on in vivo body composition studies, Toronto (Canada), 20-23 Jun 
1989). Order Number DE90005234. Available from NTIS, PC 
A02/MF A01i - OSTI; GPO Dep. 

Measurement of the microdistribution of lead and other elements 
in bone is of interest for two reasons. First, the correlation of the 
lead concentrations with histological features in the bone may shed 
light on the biological mechanisms involved in the absorption and 
redistribution of lead in bone structures and help identify the com- 
partments in which the lead is stored. Second, a knowledge of the 
distribution is required in order to provide a firm basis for the 
interpretation of in vivo x-ray measurements of bone lead concen- 
trations based on the detection of characteristic K or L x-rays. The 
measurement of the distributions with detection sensitivities on the 
order of parts-per-million (ppM) is not feasible with conventional an- 
alytical methods. In the present paper, we present results obtained 
with a synchrotron x-ray microscope (XRM) using the technique of 
synchrotron radiation induced x-ray emission (SRIXE). Results ob- 
tained using a proton microprobe based on proton-induced x-ray 
emission (PIXE) are given by Schidlovsky et al., (this volume). 
SRIXE offers complementary results with much finer spatial resolu- 
tion and higher sensitivity as compared to PIXE. 10 refs., 4 figs. 


15189 (DOE/DP/00539-061) Off-site environmental mon- 
toring report: Radiation monitoring around United States 
nuclear test areas, calendar year 1988. Environmental Protection 
Agency, Las Vegas, NV (USA). Environmental Monitoring Systems 
Lab. May 1989. 136p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract Al08-86NV10522. (EPA-600/4-89/019). Order Num- 
ber DE90005018. Available from NTIS, PC A0O7/MF A01 - OSTI; 
GPO Dep. 

This report describes the Off-Site Radiation Safety Program con- 
ducted during 1988 by the Environmental Protection Agency's 
(EPA's) Environmental Monitoring Systems Laboratory-Las Vegas 
(EMSL-LV). This laboratory operates an environmental radiation 
monitoring program in the region surrounding the Nevada Test Site 
(NTS) and at former test sites in Alaska, Colorado, New Mexico, 
and Mississippi. The surveillance program is designed to detect 
and document any changes in radiation levels in the environs of 
the nuclear test areas and to take the actions needed to protect the 
health and well-being of the public in the event of any accidental 
release of radioactive contaminants. Information presented in this 
report includes the following results and interpretation of data for 
1988: the measurement of external exposure using thermolumines- 
cent dosimeters (TLDs) and pressurized ion chambers (PICs); air 
surveillance including radioactive particulates, noble and reactive 
gases, and tritium; long-term hydrological monitoring; milk surveil- 
lance; and the biological monitoring of both animals and humans. 
Comparison of the measurements and sample analysis results with 
background levels and with appropriate standards and regulations 
indicated that no significant radioactivity, of recent NTS origin, was 
detected off site by the various EPA monitoring networks and there 
was no significant exposure to the population living in the vicinity of 
the NTS. The major contribution to population exposure came from 
naturally occurring background radiation which yielded approxi- 
mately 85 mrem/yr and worldwide fallout which accounted for 
about 0.14 mremvyr. 29 refs., 43 figs., 25 tabs. 


15190 (DOE/ER/60789-1) Positron emission tomographic 
imaging of tumors using monocional antibodies: Progress re- 
port, April 15, 1989—April 14, 1990. Zalutsky, M.R. (Duke Univ., 
Durham, NC (USA). Dept. of Radiology). Duke Univ., Durham, NC 
(USA). Dept. of Radiology. Dec 1989. 9p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG05-89ER60789. Order Number 
DE90004645. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 





The overall objective of this research project is to develop meth- 
ods for utilizing positron emission tomography (PET) to increase 
the clinical potential of radiolabeled monoclonal antibodies (MAbs). 
Both diagnostic and therapeutic applications of labeled MAbs could 
be improved as a result of knowledge obtained through the ex- 
ploitation of the advantageous imaging characteristics associated 
with PET. By labeling MAbs with positron-emitting nuclides, it 
should be possible to quantitate the dynamics of their three- 
dimensional distribution in vivo. Our long-term goals are to apply 
this approach. 3 tabs. 


15191 (GSI-89-70(prepr.)) Directed irradiation of mam- 
malian cells by single charged particles with a given impact 
parameter. Kraske, F. (Geselischaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany, F.R.)); Ritter, S.; Scholz, M.; Schnei- 
der, M.; Kraft, G.; Weisbrod, U.; Kankeleit, E. Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.). Sep 
1989. 12p. Available from Gesellschaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany, F.R.). Available from Gesellschaft fuer 
Schwerionenforschung mbH, Darmstadt (Germany, F.R.). 

First results of experiments with the Mini beam facility, installed 
at the 1.4 MeV/u beam line at the UNILAC, Darmstadt, are pre- 
sented. The main aspects of our investigation were to reduce the 
beam spot size and to optimize the hitting accuracy in order to get 
a well defined impact parameter. Using this experimental set-up we 
are able to irradiate individual mammalian cells with single ions 
with an accuracy of approx. 1 mum. (orig.). 


15192 (GSI-89-71(prepr.)) Comparison between indirect 
and direct effects for high and low LET radiations in SV40 
DNA strand break induction. Stanton, J.; Taucher-Scholz, G.; 
Schneider, M.; Kraft, G. Geselischaft fuer Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.). Sep 1989. 13p. Available 
from Geselischaft fuer Schwerionenforschung mbH, Darmstadt 
(Germany, F.R.). Available from Geselischaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany, F.R.). 

Using the OH radical scavengers 
Tris[hydroxymethyljaminomethane (Tris) and beta-mercaptoethanol 
(MEth), we studied indirect and direct radiation effects of DNA in 
solution. SV40 DNA was exposed to low LET X-rays and to heavy 
ion beams (11.4 MeV/u Ne, 12.5 MeV/u '*'Xe and 16 MeV/u 
238) varying in LET. Cross sections for strand break induction 
were calculated from dose-effect curves in the presence and ab- 
sence of protector. We found MEth was a more efficient OH radical 
scavenger than Tris. We also showed differences in the ability of 
each scavenger to protect against single and double strand breaks. 
The role of Tris radical formation as a possible explanation of 
these differences is discussed. (orig.). 


15193 (KURRI-TR-320) Proceedings of the symposium on 
‘radiation research in life science’: Radiation and oncogene- 
sis. Ikushima, Takaji (ed.). Kyoto Univ., Kumatori, Osaka (Japan). 
Research Reactor Inst. Jul 1989. 43p. (in Japanese). (CONF- 
8901175—: Symposium on ‘radiation research in life science’, 
Kumatori (Japan), 13-14 Jan 1989). Order Number DE90741371. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

This issue is the collection of the papers presented at the title 
meeting. The 3 of the presented papers are indexed individually. 
(JPN). 


15194 (NEI-DK-223) Statement of the Thorotrast Commil- 
tee under the National Board of Health. Sundhedsstyrelcon, 
Copenhagen (Denmark). 1988. 61p. (in Danish). Order Number 
DE90616094. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

The Thorotrast Commmitte appointed by the National Board of 
Health evaluated the medical consequences of thorotrast use as x- 
ray contrast until 1947. Based on the available statistical data of 
thorotrast carcinogenic effects there is given a prognosis for the 
100 Danish thorotrast patients. The risk of developing cancer, par- 
ticularly liver cancer and leukemia is treble compared to a control 
group of the same age (average 70). There is a high probability of 
29 developing some form of liver cancer or cirrhosis. With regard 
to their advanced age surgical methods (resection) are rarely suc- 
cesful. About five cases of leukemia in various forms and as many 
of bone marrow diseases are probable. There is some promising 
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progress in treatment of these diseases, but at present the commit- 
tee does not find semiannual screenings helpful for therapeutic 
purposes. (EB) 52 refs. 

15195 (NIRS-R—-16, pp. 84-90) Risk estimation of radiation 
mutagenesis In man by using cultured mammalian cells. Sato, 
Koki (National Inst. of Radiological Sciences, Chiba (Japan)); 
Hama-inaba, Hiroko; Hori, Tadaaki; Shiomi, Tadahiro; Ito-Kai, 
Akemi; Sawada, Fumio; Morimyo, Mitsuoki; Higashi, Tomoyasu. 
National Inst. of Radiological Sciences, Chiba (Japan). Mar 1989. 
(In Japanese). In Final report on the project research ‘stochastic 
effects of irradiation and risk estimation’: April 1983 - March 1988. 
Order Number DE90710149. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

A number of mutants of mouse L5178Y cells have been isolated 
that are hypersensitive to the lethal effects of various kinds of 
DNA-damaging agents. Twenty-six mutants selected for their ele- 
vated sensitivity to mitomycin C, which causes DNA interstrand 
crosslinks, were classified into two complementation groups. Six X- 
ray sensitive mutants with a variety of cross-sensitivity to various 
chemical agents showed peculiar recovery patterns of radiation- 
inhibited DNA synthesis. These mutants exhibited a higher 
frequency of radiation-induced mutations than wild type cells. A 
multiple mutagen-sensitive mutant has been established by sequen- 
tial selection of one type of sensitivity to DNA-damaging agents. 
Firsly, mutants have been selected for the hypersensitivity to 
alkylating agents. One of these mutants has been proved to be hy- 
persensitive to X-ray and gamma ray as well. Secondly, ultraviolet 
light sensitivity was added to this mutant by using the cell suspen- 
sion spotting method. Thirdly, mitomycin C sensitivity was included 
in this mutant by using the replica plating technique. This multiple 
mutant is similar to respective single mutants with respect to the 
sensitivity to X ray, ultraviolet light and alkylating agetns, but is un- 
usually hypersenstitive to mitomycin C and 4-nitroquinoline-1-oxide. 
This mutant is useful for detecting environmental mutagens with 
high sensitivity by way of the growth inhibition area method. Exci- 
sion repair-deficient mutants between mouse and Chinese hamster 
celis have been compared. Mouse complementation group | has 
been found to correspond to Chinese hamster complement group 
5. The human genes that compensate the defect in mouse cells 
(ERCM2) and that compensate the defect in CHO cells (ERCCS5) 
are both localized on human chromosome 13 and may be identical. 
A transformation-competent and radiation-sensitive cell line has 
been established by the method of partial cell hybrid formation. 


15196 (ORNL/FTR-3512) [Validation Assessment Model 
Predictions (VAMP)]: Foreign trip report, December 1, 1989- 
December 9, 1989. Hoffman, F.O. Oak Ridge National Lab., TN 
(USA). 20 Dec 1989. 7p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90004758. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


The traveler participated, at the invitation of the Intemational 
Atomic Energy Agency, in the Coordinated Research Program on 
the Validation of Assessment Model Predictions (VAMP). He was 


the chairman of the Multiple Pathways Working Group established 
to test model predictions of environmental ieee of Cs from 
the point of deposition to body burdens in specified human popula- 
tions groups. The traveler also was the invited speaker for the 
subject of the interception and retention by vegetation of radionu- 
clides deposited in rain. 


15197 (PNL-7001) Hanford internal dosimetry program 
manual. Carbaugh, E.H.; Sula, M.J.; Bihl, D.E.; Aldridge, T.L. Pa- 
cific Northwest Lab., Richland, WA (USA). Oct 1989. 193p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract ACO6-76RL01830. Order Number DE90004090. Available 
trom NTIS, PC A09/MF A01; OSTI; INIS; GPO Dep. 

This document describes the Hanford Internal Dosimetry pro- 
gram. Program Services include administrating the bioassay 
monitoring program, evaluating and documenting assessments of 
internal exposure and dose, ensuring that analytical laboratories 
conform to requirements, selecting and lying appropriate mod- 
els and procedures for evaluating internal radionuclide deposition 
and the resulting dose, and technically guiding and supporting 
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Hanford contractors in matters regarding internal dosimetry. 13 
refs., 16 figs., 42 tabs. 


15198 (PNL-7185) MESORAD dose assessment of the 
Chernobyl reactor accident. Ramsdell, J.V.; Hubbe, J.M.; Athey, 
G.F.; Davis, W.E. Pacific Northwest Lab., Richland, WA (USA). 
Dec 1989. 70p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO6-76RL01830. Order Number DE90006227. Available 
from NTIS, PC A04/MF A01; OSTI; INIS. 

An accident involving Unit 4 of the Chernobyiskaya Atomic 
Energy Station resulted in the release of a large amount of ra- 
dioactive material to the atmosphere. This report describes the 
results of an assessment of the doses near the site (within 80 km) 
made at the Pacific Northwest Laboratory using the MESORAD 
Dose Assessment model. 6 refs., 10 figs., 5 tabs. 


15199 (PNL-7186) Surface footprint from initial C 

release as indicated by the meso-alpha MLAM [Multl-Layer Air 
Mass] model. Davis, W.E.; Olsen, A.R.; Didier, B.T.; Tucker, P.E.; 
Damschen, D.W. Pacific Northwest Lab., Richland, WA (USA). Dec 
1989. 29p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO6-76RL01830. Order Number DE90006228. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This document reports the results of dose calculations from the 
Chernobyl reactor accident in April 1986. The calculations were 
completed in 1987. The results are now being published to dissem- 
inate the information to an audience of potential users. This study's 
objective was to madel the transport path of materials released 
during April 26 and 27, the first 48 hours of the accident. 5 refs., 


15 figs. 


15200 (RERF-TR-5-89) A chromosome study of 6- 
thioguanine-resistant mutants in T lymphocytes of Hiroshima 
atomic bomb survivors. Kodama, Yoshiaki; Hakoda, Masayuki; 
Shimba, Hachiro; Awa, A.A.; Akiyama, Mitoshi. Radiation Effects 
Research Foundation, Hiroshima (Japan). Jul 1989. 13p. Order 
Number DE90741452. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Cytogenetic characterizations were made of lymphocyte colonies 
established from somatic mutation assays for 6-thioguanine (TG) 
resistance in Hiroshima atomic bomb survivors. G-banded chromo- 
somes were analyzed in both TG-resistant (TG') and wild-type (not 
TG-selected) colonies. Included were 45 TG' and 19 wild-type 
colonies derived from proximally exposed A-bomb survivors, as 
well as colonies from distally exposed control individuals who were 
not exposed to a significant level of A-bomb radiation (18 TG’ and 
9 wild-type colonies). Various structural and numerical abnormaii- 
ties of chromosomes were observed in both TG’ and wild-type 
colonies. Aberrations of the X chromosome, on which the hypoxan- 
thine guanine phosphoribosyltransferase (HPRT) locus is present, 
were found in six colonies: two resistant colonies from controls 
[45,X/46,XX; 46,X,ins(X)], three resistant colonies [45,X/46,XX/ 
46,X,+mar; 46,X,t(Xq+;14q-); 46,Y,t(Xq-;5q+)], and one wild-type 
colony [45,X/47,XXX] from proximally exposed persons. In cases 
with exchange aberrations, each of the break points on the X chro- 
mosome was situated proximally to band q26 where the HPRT 
locus is known to be assigned. DNA replicating patterns were also 
studied, and it was found that abnormal X chromosomes showed 
early replicating patterns, while normal X chromosomes showed 
late replicating patterns. (author). 


15201 (RERF-TR-21-88) Cytogenetic study of the offspring 
of atomic bomb survivors, Hiroshima and Nagasaki. Awa, A.A.; 
Honda, Takeo; Neriishi, Shotaro. Radiation Effects Research Foun- 
dation, Hiroshima (Japan). Jul 1989. 21p. (In Japanese, English). 
Order Number DE90741451. Available from NTIS (US Sales Only), 
PC AO3/MF A01. 

This paper describes the results of a cytogenetic study on 8,322 
children born to atomic bomb survivors (4,716 in Hiroshima and 
3,606 in Nagasaki) and 7,976 controls (5,112 in Hiroshima and 
2,864 in Nagasaki). Because no child was examined before age 12, 
the data may not be considered valid for the occurrence of chromo- 
somal abnormalities that impose a high risk of early death. Thus, 
we will restrict our comparison to the sex-chromosome aneuploids 
and autosomal structural rearrangements of the balanced type, al- 
though other abnormalities encountered in this survey will be 
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enumerated. Among the children born to exposed parents, 19 indi- 
viduals (0.23 %) exhibited sex chromosome abnormalities and 23 
(0.28 %) exhibited autosomal structural rearrangements, whereas 
among children born to unexposed parents, 24 (0.30 %) and 27 
(0.34 %), respectively, were observed to exhibit these abnormaii- 
ties. Only one child with a karyotype of 47,XY,+21 was found in 
the Hiroshima exposed group. Thus, there was no statistically sig- 
nificant difference in the overall frequencies of cytogenetically 
abnormal cases between the exposed (0.52 %) and control (0.64 
%) populations. In Hiroshima, frequencies of chromosome abnor- 
malities were similar between exposed and control groups (0.64 % 
vs 0.65 %). However, the value observed in the exposed group in 
Nagasaki was slightly lower (0.36 %) - though not statistically sig- 
nificant - than the value observed in the control group (0.63 %). 
This value of the Nagasaki control group was similar to that in 
Hiroshima. Family studies on probands with chromosome abnor- 
malities revealed that the majority of cases (about 90 %) with 
autosomal structural rearrangements of the balanced type were in- 
herited from one or the other parent. The mutation rates for these 
reaarangements were similar between the exposed and control 
groups, being 0.98 x 10-* per gamete per generation. (author). 


15202 (SKB-TR-88-31) Long-term dynamics of a lake 
ecosystem and the implications tor radiation e: . Sund- 
blad, B. (Studsvik Nuclear, Nykoeping (Sweden)); Bergstroem, U.; 
Evan, S.; Puigdomenech, |. Swedish Nuclear Fuel and Waste Man- 
agement Co., Stockholm (Sweden). Sep 1988. 109p. Order 
Number DE90616025. Available from NTIS (US Sales Only), PC 
AO6/MF A01 - OSTI; INIS. 

Long-term ageing and physical transformation of ecosystems 
may occur while a continuous leakage of radionuclides from a 
repository is going on. This will imply additional uncertainties as re- 
gards the consequences for exposure to man. The turnover of 
nuclides during the ageing of a lake ecosystem and its successive 
development into agricultural land is simulated using a multicom- 
partment system. Parameters of a major importance for the 
distribution and reconcentration of radionuclides supplied into the 
lake as surface inflow are identified. Seven radioniclides occuring in 
high-level waste aer treated. These are |-129, Cs-135, Ra-226, Pa- 
231, U-234, Np-237 and Pu-239. The activity distribution is highly 
dependent on the sorption behaviour of the radionuclides. The ma- 
jor pools for radionuclide distribution are lake outflows 15-97% 
(Pu-239 - |-129) and deeo lake sediment 2-84% (I-129 - Pu-239). 
Performed dose calculations for different time periods of the lake 
evolution showed that the individual doses increase with a factor of 
hundred for Pu-239 during the life-time of the lake. For comparison 
doses have also been calculated for two differenct well scenarios 
in order to discuss the possibility of generic conversion factors 
from release to the biosphere and resulting individual doses. How- 
ever, for all nuclides the obtained doses from exposure from a well 
situated in the discharge area to the lake were higher than for 
those obtained from the turnover of lake. For rough estimates the 
obtained doses can be used as standards when studying the im- 
pact on man from the turnover of long-lived radionuclides during 
the evolution of this type of ecosystem. (authors). 


15203 (UCRL-101216) Dose assessment during complex 
meteorology in the Texas panhandle. Schalk, W.W. Ili; Foster, 
K. Lawrence Livermore National Lab., CA (USA). Jun 1989. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-48. (CONF-891103-65: Winter meeting of the American 
Nuclear Society, San Francisco, CA (USA), 26-30 Nov 1989). Or- 
der Number DE90006026. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

Recently the opportunity arose to perform a radiological assess- 
ment during complex meteorological conditions in the panhandle 
region of Texas. The complex conditions consisted of the formation 
of an occluded front from a trof and its passage from the south- 
west, a southwest to northeast trof formation northwest of the 
assessment point, an area of low pressure centered to the west, 
and severe thunderstorms at the assessment time at and near the 
study region while under watch box notification. Most of these 
features can be seen on the 17 May 89 surface analysis. The as- 
sessment included a normalized release rate of tritiated water 





vapor in which the 50 year committed effective whole body inte- 
grated air dose plots were compared over time. 2 refs., 2 figs. 


15204 (WHC-SA-0201) Domains of practice: Relationship 
to Part 2 of the American Board of Health Physics Certifica- 
tion Examination. Brown, F.C. Westinghouse Hanford Co., 
Richland, WA (USA). Jun 1988. 17p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC06-87RL10930. (CONF- 
880729-5: 33. annual meeting of the Health Physics Society, 
Boston, MA (USA), 4-8 Jul 1988). Order Number DE90004154. 
Available from NTIS, PC A03/MF A01 - OSTI. 

Five domains of practice constitute the majority of professional 
activities of certified health physicists. These domains of practice 
include measurements, regulations and standards, facilities and 
equipment, operations, and education and training. A listing of typi- 
cal activities in each of these domains appears in the Appendix. 
The American Board of Health Physics (ABHP) designed Part Il of 
the 1987 written examination to cover these identified domains of 
practice at approximately the same weights as identified by the 
Professional Examination Service survey conducted for the ABHP 
in 1983. As a result each question appearing in the ABHP 
Comprehensive Examination 31, Part Il, had domain weight assign- 
ments. The sum of the five domain weight assignments totaled 
100% for each question. At this point the basis of this study can be 
postulated. A measure of the candidates’ ability in each of the do- 
mains of practice can be determined from scores for each question 
given the assigned weights. This information could be provided to 
candidates who were unsuccessful in passing the examination to 
assist them in strengthening performance in the affected domains 
for a subsequent examination attempt. The remainder of this paper 
will discuss the determination of domain weight assignments, the 
model to be employed, the resulting hypothesis, methods to test 
the model, and the results. Discussion of the results and conclu- 
sions will serve to finish this study. 4 refs., 4 figs., 2 tabs. 


15205 Animal model for ultraviolet radiation-induced 
melanoma: Platyfish-swordtall hybrid. Setiow, R.B. (Brookhaven 
National Lab., Upton, NY (USA)); Woodhead, A.D.; Grist, E. Pro- 
ceedings of the National Academy of Sciences of the United States 
of America (USA), 86(22): 8922-8926 (Nov 1989). 

Sunlight exposure is strongly indicated as one of the important 
etiologic agents in human cutaneous malignant melanoma. How- 
ever, because of the absence of good animal models, it has not 
been possible to estimate the wavelengths or wavelength regions 
involved. We have developed a useful animal model from crosses 
and backcrosses of platyfish (Xiphophorus maculatus) and sword- 
tails (Xiphophorus helleri). Two strains of these fish are susceptible 
to invasive melanoma induction by exposure to filtered radiation 
from suniamps in the wavelength ranges lambda greater than 290 
nm and lambda greater than 304 nm. Multiple exposures on 5-20 
consecutive days beginning on day 5 after birth or a single expo- 
sure of approximately 200 J/(m2.day) of lambda greater than 304 
nm result in a tumor prevalence of 20% to 40% at 4 months of age 
compared with a background rate of 12% in one strain and 2% in 
another. Exposure of the fish to visible light after UV exposure re- 
duces the prevalence to background. The melanomas are similar in 
many respects to mammalian melanomas, as judged by light and 
electron microscopy. The genetics of the crosses determined by 
others and the high sensitivity of the hybrids to melanoma induc- 
tion indicate that the UV radiation probably inactivates the one 
tumor repressor gene (or a small number of tumor repressor 
genes) in the hybrid fish. The small size of the animals and their 
high susceptibility to melanoma induction make them ideal for ac- 
tion spectroscopy. 
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15206 (OH/RD~88-225-K) Atikokan TGS (thermal generating 
station) postoperational biological studies, 1986. Haymes, G.T.; 
Kwik, J.K. Ontario Hydro Research Div., Toronto, ON (Canada). 20 
Oct 1988. 117p. (MICROLOG—89-04439). Available from PC On- 
tario Hydro Research Division, Records Clerk, Bldg. KR 107, 800 
Kipling Ave., Etobicoke, ON, CAN M8Z 5S4; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $10.00 CAN; MF $10 CAN. 
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The first year of postoperational aquatic studies for Atikokan (On- 
tario) thermal generating station was conducted during 1986. The 
depth of the thermocline in the first three lakes of the cooling circuit 
increased and the extent of hypolimnetic oxygen depletion in all 
lakes was reduced relative to previous study years. Stabilization of 
water levels may have resulted in increased distributions of macro- 
phytes in Abie and Marmion Lakes while changes in sedimentation 
patterns as a result of station operation likely reduced the distribu- 
tion of macrophytes in parts of icy Lake. The catch of walleye and 
northern pike in gilinets was below that of previous years although 
this may be attributable to differences in the length of gilinet sets. 
The catch in beach seines of yellow perch in Snow and Icy Lakes 
increased substantially. Based on the results of drift netting and 
spawning observations the timing of walleye and white sucker 
spawning at the Snow Lake outlet may have been altered substan- 
tially due to operation of the station. 10 refs., 35 figs., 34 tabs. 


15207 Effect of thermal additions on the density and distri- 
bution of thermophilic amoebae and pathogenic Naegleria 
fowleri in a newly created cooling lake. Tyndall, R.L. (Univ. of 
Tennessee, Knoxville (USA)); Ironside, K.S.; Metler, P.L.; Tan, E.L.; 
Hazen, T.C.; Fliermans, C.B. Applied and Environmental Microbiol- 
ogy (USA),  55(8): 722-732 (Mar 1989). DOE Contract 
AC09-76SR00001. 

Pathogenic Naegleria fowleri is the causative agent of fatal hu- 
man amoebic meningoencephalitis. The protozoan is ubiquitous in 
nature, and its presence is enhanced by thermal additions. In this 
investigation, water and sediments from a newly created cooling 
lake were quantitatively analyzed for the presence of thermophilic 
amoebae, thermophilic Naegieria spp., and the pathogen Naegleria 
fowleri. During periods of thermal additions, the concentrations of 
thermophilic amoebae and thermophilic Naegleria spp. increased 
as much as 5 orders of magnitude, and the concentration of the 
pathogen N. fowleri increased as much as 2 orders of magnitude. 
Concentrations of amoebae returned to prior thermal perturbation 
levels within 30 to 60 days after cessation of thermal additions. In- 
creases in the thermophilic amoeba concentrations were noted in 
Savannah River oxbows downriver from the Savannah River plant 
discharge streams as compared with oxbows upriver from the dis- 
charges. Concentrations of thermophilic amoebae and thermophilic 
Naegleria spp. correlated significantly with temperature and con- 
ductivity. Air samples taken proximal to the lade during periods of 
thermal addition showed no evidence of thermophilic Naegleria 
spp. lsoenzyme patterns of the N. fowleri isolated from the cooling 
lake were identical to patterns of N. fowleri isolated from other 
sites in the United States and Beigium. 
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15208 (AD-A-212999/7/XAB) Adaptation and resistance of 
ecosystems to stress. Annual technical report No. 1, 1 August 
1988-1 August 1989. Cairns, J.; Niederlehner, B.R. Virginia Poly- 
technic Inst. and State Univ., Blacksburg, VA (USA). Center for 
Environmental and Hazardous Material Studies. 30 Aug 1989. 42p. 
Available from NTIS, PC AO3/MF A01. 

This research employs naturally-derived, microbial microcosms 
to evaluate the ability of aquatic communities to adapt to stress. A 
series of laboratory toxicity tests were conducted examining struc- 
tural and functional responses of microbial communities to a 
sequence of stresses. Tentative conclusions from early research 
suggest that there is no detectable acclimation at the community 
level after low-level cadmium exposure. More severe stress ap- 
pears to be necessary to produce detectable increases in tolerance 
to subsequent stress. Acclimation was observed for net daily 
metabolism of communities developed in zinc and subsequently 
exposed to zinc, for gross primary production and respiration in 
communities colonized in zinc and then exposed to cadmium, and 
for species richness of communities colonized in zinc and then ex- 
posed to acidic pH. 


15209 (CONF-8906180-—4) An overview of food chain im- 


pacts from municipal waste combustion. Hattemer-Frey, H.A.; 
Travis, C.C. Oak Ridge National Lab., TN (USA). [1989]. 65p. 
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Sponsored by Environmental Protection Agency. DOE Contract 
AC05-840R21400. From U.S. EPAYORNL workshop on municipal 
waste combustion: deposition, food chain impacts, uncertainty, and 
research needs; Cincinnati, OH (USA); 8-9 Jun 1989. Order Num- 
ber DE90004304. Available from NTIS, PC A04/MF A01 - OSTI; 
GPO Dep. 

Human exposure to pollutants emitted from a municipal waste 
combustor (MWC) can occur via inhalation, ingestion of contami- 
nated food items, infant consumption of mother’s milk, and dermal 
absorption. Of particular concern, however, are potential exposures 
from ingesting contaminated food items. The food chain has been 
shown to be the primary source of human exposure to a large 
class of organics, including DDT, dioxin, pentachlorophenol, 
benzo(a)pyrene, and most pesticides. Various measurement and 
predictive techniques can be used to evaluate the movement and 
transfer of chemicals within and between environmental media as 
well as the concentration of organics to which humans are exposed. 
Since organic chemicals tend to accumulate in the media in which 
they are most soluble, a few basic physicochemical properties can 
be used to predict the behavior and fate of chemicals released into 
the environment. Multimedia transport models estimate the concen- 
tration of a pollutant in various environmental media and then use 
those concentrations to predict the amount of pollutant to which 
humans are exposed. This paper quantifies the extent of human 
exposure to 2, 3, 7, 8-tetrachlorinated dibenzo-p-dioxin (TCDD, 
commonly referred to as dioxin) and cadmium emitted from an ar- 
bitrary MWC in the US. It also provides an innovative perspective 
on human exposure to facility-emitted pollutants using a probabilis- 
tic risk assessment (PRA) approach. 103 refs., 5 figs., 16 tabs. 


15210 (DOE/ER/60696-2) [Mass spectrometric analysis of 
polycyclic aromatic hydrocarbons adducted to DNA]: [Annual 
report]. Barofsky, D.F. Oregon State Univ., Corvallis, OR (USA). 
Dept. of Agricultural Chemistry. [1989]. 5p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG06-88ER60696. Order 
Number DE90005985. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

The general aim of this research is to establish an experimental 
basis for developing mass spectrometric methods to detect and 
identify dosimetric indicators of human exposure to polynuclear 
aromatic hydrocarbons (PAH). The specific analytical goal is to 
evolve one or more methods capable of detecting PAH-adducted 
nucleosides or nucleotides without unduly sacrificing the qualitative 
specificity of the mass spectrometry. 2 figs. 


15211 (ETDE-mf-0740427) Heavy metals accumulation, 
aluminum solubility and decrease of litter decomposition in 
the stemflow water influenced soll areas beneath old beech 
trees. Final report. Glavac, V.; Koenies, H.; Jochheim, H. Kassel 
Univ. (Gesamthochschule) (Germany, F.R.). Fachbereich 19 - 
Biologie, Chemie; Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany, F.R.). 1 Jan 1989. 77p. (in German). 
Contract BMFT 0339016 B. Order Number DE90740427. Available 
from NTIS (US Sales Only), PC AOS/MF A01. 

By stemfiow water influenced soil beneath old beech trees is a 
waste-bin for great part of wet or dry deposited air pollutants. By 
means of numerous soil parameters is presented the mode and in- 
tensity of soil chemistry changes. It has its effect on structure of 
plant cover, presence of special phytotoxic substances, and 
decrease of microbiological acitivity. In addition, the lead accumula- 
tion in OH/Ah-horizons can be used for a fast estimation of air 
poliution load of one region. (orig.). 


15212 (ORNL/FTR-3515) [Environmental and disaster man- 
agement risk analysis]: Foreign trip report, December 9, 
1989—December 22, 1989. Travis, C.C. Oak Ridge National Lab., 
TN (USA). 3 Jan 1990. 9p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90005588. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The traveler attended workshops on Environmental and Disaster 
Management Risk Analysis in New Delhi and Jaipur, India. The ob- 
jective of the workshops was to provide technical knowledge to 
Indians in the areas of environmental planning, industrial hazards, 
risk analysis, and disaster management. Conference participants 
identified the following top priorities to aid in the development of 
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environmental and disaster management in India: (1) technology 
transfer in the area of atmospheric dispersion modelling, (2) in- 
creased training of scientific personnel to effectively deal with 
environmental problems, and (3) access to data bases on toxico- 
logical properties of chemicals. 


15213 (PB—89-225460/XAB) Variability of cultivar re- 
sponses to ozone. Final report, 25 June 1987-31 December 
1988. Temple, P.J. California Univ., Riverside, CA (USA). 
Statewide Air Pollution Research Center. Jun 1989. 80p. Available 
from NTIS, PC AO5/MF A01. 

This study was conducted in open-top field chambers at the Uni- 
versity of California, Riverside, CA. The investigator exposed four 
cultivars each of dry beans, processing tomatoes, cotton, lettuce, 
broccoli, and onions to oxidant air pollutants at three levels: char- 
coal filtered air, ambient air, and ambient air with ozone added to 
equal 1.5 times ambient concentrations. The investigator measured 
stomatal conductance, visible injury, yield, and vegetative biomass. 
In beans, varieties with higher rates of stomatal conductance ex- 
hibited greater amounts of visible injury and greater yield losses. 
For processing tomatoes, cultivars with potentially greater yields 
seemed more susceptible to oxidant induced yield losses. There 
was no relationship between visible injury or rates of stomatal con- 
ductance and yield reductions. For cotton, short-season cultivars 
suffered greater yield losses than late-maturing cultivars. All lettuce 
cultivars showed visible injury symptoms on their outer leaves, but 
no consistent effects on yield due to oxidant exposure. None of the 
broccoli cultivars showed a significant yield reduction in response 
to oxidant exposure. Exposure to elevated oxidant levels resulted 
in visible injury and accelerated senescence of onion plants. 


15214 (PB-89-231914/XAB) Annual report on carcinogens 
(5th). Technical Resources, Inc., Rockville, MD (USA). 1989. 790p. 
Available from NTIS, PC A99/MF E04. 

See also PB—85-134633. 

The Fifth Annual Report on Carcinogens, prepared by the Na- 
tional Toxicology Program (NTP), U.S. Public Health Service, is 
issued by the Secretary of the Department of Health and Human 
Services (DHHS), pursuant to Public Law 95-622 of November 9, 
1978. This law requires the Secretary to publish an annual report 
that contains 'a list of all substances (i) which either are known to 
be carcinogens or which may reasonably be anticipated to be car- 
cinogens and (ii) to which a significant number of persons residing 
in the United States are exposed;...’ Annual Reports should also 
provide available information on the nature of exposures, the esti- 
mated number of persons potentially exposed, and the extent to 
which the implementation of Federal regulations decreases the risk 
to public health from exposure to these substances. 


15215 (PB-89-236293/XAB) Behavioral effects of acute p- 
xylene inhalation in rats: Autoshaping, motor activity, and 
reversal learning. Bushnell, P.J. Hoffman Electronics Corp., Santa 
Barbara, CA (USA). 1988. 11p. (EPA-600/J-89/017). Available 
from NTIS, PC A03/MF A01. 

Pub. in Neurotoxicology and Teratology, Vol. 10, No. 6, 569- 
577(1989). 

To evaluate the possibility that p-xylene affects cognitive behav- 
ior, young adult male Long-Evans hooded rats inhaled p-xylene at 
concentrations of 0 or 1600 ppm, 4 hr per day for 1 to 5 days, and 
were evaluated after exposure on two learning tasks and a test of 
motor activity. Autoshaping was carried out across 5 successive 
days with p-xylene exposure in the morning followed by testing in 
the afternoon. The results were interpreted to indicate that p-xylene 
inhalation at 16 times the TLV induced hyperactivity and facilitated 
autoshaping by different means, and that the facilitation of au- 
toshaping was not a directed effect on learning per se. 


15216 (PB-89-236327/XAB) Genotoxic assessment of envi- 
ronmental tobacco smoke using bacterial bioassays. Claxton, 
L.D.; Morin, R.S.; Hughes, T.J.; Lewtas, J. Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Health Effects 
Research Lab. 1989. 21p. (EPA-600/J-89/014). Available from 
NTIS, PC AO3/MF A01. 

Pub. in Mutation Research, Vol. 222, 81-99(1989). 





The paper demonstrates that integrated chemical and bacterial 
mutagenicity information can be used to identify environmental to- 
bacco smoke genotoxicants, monitor human exposure, and make 
comparative assessments. Approximately one-third of the environ- 
mental tobacco-smoke constituents for which there is quantitative 
analytical-chemistry information also have associated genotoxicity 
information. For example, 11 of the quantitated compounds are an- 
imal carcinogens. Work presented in this paper demonstrates that 
both the nonparticie-bound semi-volatile and the particulate-bound 
organic material contain bacterial mutagens. These environmental 
tobacco-smoke organics give an equivalent of about 86,000 rever- 
tants per cigarette. In addition, this article summarizes efforts to 
estimate environmental tobacco smoke bacterial mutagenicity, to 
use bacterial tests for the monitoring of environmental tobacco 
smoke-impacted indoor environments, and to use bacterial assays 
for the direct monitoring of human exposure. 


15217 (PB-89-236665/XAB) Toxicological profile for chro- 
mium. Final report. Syracuse Research Corp., NY (USA). Jul 
1989. 142p. Available from NTIS, PC A07/MF A01. 

The ATSDR Toxicological Profile for Chromium is intended to 
characterize succinctly the toxicological and health effects informa- 
tion for the substance. It identifies and reviews the key literature 
that describes the substance’s toxicological properties. Other litera- 
ture is presented but described in less detail. The profile is not 
intended to be an exhaustive document; however, more compre- 
hensive sources of specialty information are referenced. The profile 
begins with a public health statement, which describes in nontech- 
nical language the substance’s relevant toxicological properties. 
Following the statement is material that presents levels of signifi- 
cant human exposure and, where known, significant health effects. 
The adequacy of information to determine the substance’s health 
effects is described. Research gaps in nontoxic and health effects 
information are described. Research gaps that are of significance to 
the protection of public health will be identified in a separate effort. 


15218 (PB—90-114919/XAB) Biological effects of chromium 
and ferrochrome alloys. Final report. Stemmer, K.L.; O’Flaherty, 
E.J. Cincinnati Univ., OH (USA). Dept. of Environmental Health. 31 
Aug 1971. 81p. Available from NTIS, PC AO5/MF A01. 

Results are presented of a research program regarding the bio- 
logical effects of trivalent chromium and ferrochrome alloys. The 
following topics were investigated: solubility of trivalent chromium 
dust; interaction of chromium with human protein; transport of chro- 
mium by different types of tissues; subcellular distribution of 
chromium; exposure system for inhalation of chromium oxide; pul- 
monary effects of chromium oxide; pulmonary cell separation; and 
effect of suboptimal intake of chromium. 


15219 (PB—90-115148/XAB) Growth and yield effects of 
ambient air pollution on Valencia orange trees. Final report, 21 
December 1987-30 September 1989. Olszyk, D.M. California 
Univ., Riverside, CA (USA). Statewide Air Pollution Research Cen- 
ter. Aug 1989. 107p. (ARB-R-89/412). Available from NTIS, PC 
AO6/MF A01. 

The study was conducted at the University of California, River- 
side to determine the effects of photochemical oxidants or sulfur 
dioxide on orange tree growth and productivity. Researchers ex- 
posed Valencia orange trees in open-top field chambers to ambient 
air, carbon filtered air, a mixture of half ambient and half filtered 
air, or sulfur dioxide continuously at 0.09 ppm. The ambient air 
treatment reduced yield an average of 30%, compared to filtered 
air, but had little effect on fruit quality, and no observable effect on 
vegetative growth. Ambient oxidant exposure decreased stomatal 
conductance and leaf water potential, but did not reduce photosyn- 
thetic rates. Exposure to ambient oxidants resulted in higher levels 
of starch in leaves prior to flowering compared with exposure to fil- 
tered air but did not affect other biochemical variables. The sulfur 
dioxide treatment reduced fruit yield an average of 31% compared 
with filtered air. The sulfur dioxide treatment resulted in higher 
rates of transpiration during the summer months, but the investiga- 
tors deemed the increase too small to be of biological importance. 


15220 (PB-90-116096/XAB) Sediment toxicity assessment 
through evaluation of the toxicity of interstitial water. Ankiey, 
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G. Environmental Protection , Duluth, MN (USA). Environ- 
mental Research Lab. 1989. 30p. (EPA-600/D-89/173). Available 
from NTIS, PC A03/MF A01. 

Pub. in Sediment Classification Methods Compendium, p1-24. 

The interstitial-water-toxicity approach is a multiphase procedure 
for assessing sediment toxicity using interstitial (i.e., pore) water. 
The use of pore water for sediment toxicity assessment was based 
on the strong correlations between contaminant concentrations in 
pore water and toxicity (and/or bioaccumulation) of sediment- 
associated contaminants by benthic macroinvertebrates. The 
approach combines the quantitation of pore water toxicity with toxi- 
city identification evaluation (TIE) procedures to identify and 
quantify chemical components responsible for sediment toxicity. 
TIE involves recently developed procedures for the identification of 
toxic compounds in aqueous samples containing complex mixtures 
of chemicals. In the interstitial water-toxicity method, TIE proce- 
dures are implemented in three phases to characterize pore-water 
toxicity, identify the suspected toxicant, and confirm toxicant identi- 
fication. 


15221 (PB—90-116807/XAB) Chemical accumulation in 
plant tissues from aqueous exposure. Wolf, S.D.; Lassiter, R.R.; 
Wooten, S.E. Technology Applications, Inc., Athens, GA (USA). 
1989. 19p. Available from NTIS, PC A03/MF A01. 

Predictive models were designed to investigate plant-water 
distribution coefficients and to study the dynamics of chemical ac- 
cumulation in aquatic plant organs. Initial model testing were 
completed in laboratory studies using two chlorinated benzenes 
and three species of aquatic plants. The results indicate that the 
proposed modeling framework can be used to estimate the poten- 
tial for contamination of tissues by neutral chemicals during 
aqueous exposures. 


15222 (PB-90-116948/XAB) Summary review of health ef- 
fects associated with ammonia. Health issue assessment. 
Dynamac Corp., Rockville, MD (USA). Jun 1989. 62p. Available 
from NTIS, PC AO4/MF A01. 

Ammonia is a colorless gas with a repellent odor. It is a naturally 
occurring compound in the environment; however, it is also re- 
leased into the environment from ammonia-production facilities and 
during the manufacture and use of ammonia-containing products. It 
is a central compound in the environmental cycling of nitrogen and 
is involved in major processes such as mineralization, nitrification, 
and nitrogen fixation. Ammonia is a key metabolite in mammals 
and plays an essential role in acid-base regulation and biosynthe- 
sis of purines, pyrimidines, and nonessential amino acids. 
However, ammonia is a toxic gas and in experimental animals, ef- 
fects from acute exposure to ammonia gas have ranged from mild 
irritation of the respiratory system and mucous membranes to con- 
vulsions, acute pulmonary edema, coma, and death. Continuous or 
repeated exposure of animals to sublethal concentrations of ammo- 
nia gas have produced adverse effects on the respiratory tract, 
liver, kidneys, and spleen. Quantitative data on the toxic effects of 
ammonia in humans is limited. Accidental exposure of humans to 
unspecified concentrations of ammonia has resulted in burns of the 
eyes, skin, and respiratory tract and in death. 


15223 (PB—90-117151/XAB) Evaluation of the toxicity of 
marine sediments and dredge spolls with the Microtox (trade 
name) bioassay. Ankley, G.T.; Hoke, R.A.; Giesy, J.P.; Winger, 
P.V. Environmental Protection Agency, Duluth, MN (USA). Environ- 
mental Research Lab. 1989. 9p. (EPA-600/J-89/095). Available 
from NTIS, PC AO2/MF A01. 

Pub. in Chemosphere, Vol. 18, No. 9-10, 2069-2075(1989). 

The MicrotoxR bioassay was used to evaluate the toxicity of 
sediment and dredge-spoil elutriates from several potentially con- 
taminated sites in Mobile and Pascagoula Bays. Elutriates were 
prepared using either local seawater or distilled deionized water 
(osmotically adjusted with NaCl prior to testing), and MicrotoxR 
assays were performed with the elutriates and three reference toxi- 
cants. There were marked differences in the toxicity of several 
elutriates and reference toxicants in the two different waters, with 
the seawater generally resulting in the same or lesser toxicity than 
the osmotically adjusted distilled deionized water. 
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15224 (PB—90-119215/XAB) Carcinogenicity and pesti- 
cides: Biological issues in extrapolation. Yang, R.S.H.; Huff, J.; 
Germolec, D.R.; Luster, M.I.; Simmons, J.E. Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Health Effects 
Research Lab. 1989. 39p. (EPA-600/D-89/158). Available from 
NTIS, PC A03/MF A01. 

Approximately 41% (26/63) of the pesticides evaluated in the 
chronic toxicity and carcinogenicity studies of the National Toxicol- 
ogy Program (NTP) showed varying degrees of carcinogenicity. 
Since those chemicals nominated to the NTP for carcinogenicity 
studies usually represent a sampling of potentially ‘problem’ chemi- 
cals, this ratio does not implicate the actual percentage of 
carcinogenic chemicals among all pesticides. In general, results 
from epidemiological studies are of limited value in prevention and 
have been done on few pesticides. To assess potential risks of 
chemicals to humans, extrapolation of the findings in laboratory an- 
imals to possible health effects in humans is inevitable. Several 
important biological issues must be considered in such a process; 
these include extrapolation between doses, species (including 
strain and sex), routes of administration and exposure regimens 
(e.g., intermittent vs.constant rate). Any imperfection in such a pro- 
cess (e.g., hazard identification and risk assessment of any given 
chemical or other agent) must be taken into consideration during 


extrapolation. 


15225 (PB-90-119918/XAB) Hazard evaluation and techni- 
cal assistance report HETA 83-422-11965, Department of 
Energy, Martin Marietta Energy Systems, Inc. Health evalua- 
tion of Y-12 workers formerly exposed to mercury. National 
Inst. for Occupational Safety and Health, Cincinnati, OH (USA). 
May 1987. 247p. (HETA-83-422-L1965). Available from NTIS, PC 
A11/MF A02. 

This report investigates the possibility that a relationship existed 
between occupational mercury exposure at the Y-12 facility, De- 
partment of Energy, Martin Marietta Energy Systems, Inc. and 
persistent health effects. The cohort of workers studied included 
those whose work experience lasted at least 4 months at the Y-12 
facility between 1953 and 1966. Only two significant differences 
were noted after the data were analyzed between mercury ex- 
posed and comparison groups: decreased proximal strength and 
sensory median amplitude. In the dose/response analyses, 11 of 
the almost 60 clinical, quantitative, and electrodiagnostic variables 
were weakly and significantly related to either integrated or peak 
urine mercury exposures. Findings were not sufficient to conclude 
that prior mercury exposure was associated with a chronic sensori- 
motor peripheral polyneuropathy. Subjects with urine mercury 
levels above 0.6 milligrams/liter demonstrated slightly poorer per- 
formance than the remaining subjects. For the vast majority of 
subjects there was no evidence of a definite tremor, no adverse 
reproductive outcome, and no evidence of a dose-response rela- 
tionship between any cognitive measures and exposure measures. 


15226 (PB-90-851759/XAB) Toxicity of fibers and fiber 
composites. October 1988-November 1989 (Citations from the 
NTIS data base). Report for October 1988-November 1989. Na- 
tional Technical Information Service, Springfield, VA (USA). Nov 
1989. 51p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—89-863625. 

This bibliography contains citations concerning the toxicity of oc- 
cupational exposures to fibers and fiber composites. Topics include 
respiratory illnesses due to chronic exposure to asbestos and glass 
fibers, and methods and equipment for control of airborne fibers. 
(This updated bibliography contains 65 citations, 17 of which are 
new entries to the previous edition.) 


15227 (PB—90-852252/XAB) Pulp and paper mill effluents: 
Toxicity to humans. January 1976-January 1987 (Citations 
from the Paper and Board, Printing, and Oackaging Industries 
Research Associations data base). Report for January 1976- 
January 1987. National Technical Information Service, Springfield, 
VA (USA). Nov 1989. 174p. Available from NTISPC NO1/MF NO1. 

See also PB-90-852260. 

This bibliography contains citations concerning the hazards of 
toxic pulping and papermaking effluents to people within the plants 
as well as outside. Biomonitoring studies, bioassay performance 
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and reliability, cost factors of reducing toxicity, and effects of re- 
ducing toxicity on biological treatment of wastes are discussed. 
Evaluation of toxicity and mutagenicity of effluents within the plants 
compared to that which is discharged to the outside environment is 
included. Toxicity of pulping effluents to fish and water vegetation is 
covered in another bibliography. (This updated bibliography con- 
tains 197 citations, none of which are new entries to the previous 
edition.) 


15228 (PB-90-852260/XAB) Pulp and paper mill effluents: 
Toxicity to humans. February 1987-October 1989 (Citations 
from the Paper and Board, Printing, and Packaging Industries 
Research Associations data base). Report for February 1987- 
October 1989. National Technical Information Service, Springfield, 
VA (USA). Nov 1989. 96p. Available from NTISPC NO1/MF N01. 

Supersedes PB-87-855185. See also PB—90-852252. 

This bibliography contains citations concerning the hazards of 
toxic pulping and papermaking effluents to people within the plants 
as well as outside. Biomonitoring studies, bioassay performance 
and reliability, cost factors of reducing toxicity, and effects of re- 
ducing toxicity on biological treatment of wastes are discussed. 
Evaluation of toxicity and mutagenicity of effluents within the plants 
compared to that which is discharged to the outside environment is 
included. Toxicity of pulping effluents to fish and water vegetation is 
covered in another bibliography. (This updated bibliography con- 
tains 140 citations, all of which are new entries to the previous 
edition.) 


15229 (PNL-SA-17310) Implementation of CERCLA [Com- 
prehensive Environmental Response, Compensation, and 
Liability Act] health authorities. Siegel, M.R. Pacific Northwest 
Lab., Richland, WA (USA). Oct 1989. 11p. Sponsored by U.S. 
DOE Environment Health & Safety. DOE Contract AC06- 
76RL01830. (CONF-891053-13: 28. Hanford life sciences 
symposium on environmental monitoring, restoration and assess- 
ment: what have we learned?, Richland, WA (USA), 16-19 Oct 
1989). Order Number DE90004680. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The Superfund Amendments and Reauthorization Act of 1986 
(SARA) greatly expanded the health authorities of the Comprehen- 
sive Environmental Response, Compensation, and Liability Act 
(CERCLA or Superfund). The federal agency most affected by the 
health orientation emphasis of SARA is the Agency for Toxic Sub- 
stances and Disease Registry (ATSDR) of the US Public Health 
Service (PHS). One of ATSDR’s main responsibilities is to com- 
plete health assessments for all sites on, or proposed for, the 
Environmental Protection Agency’s (EPA) National Priorities List 
(NPL). This paper will review ATSDR's efforts to address this new 
statutory mandate, especially for federal facilities, and will focus on 
different conceptual frameworks for implementing the health as- 
sessment program. 12 refs. 


15230 (UCRL-21220) Lawrence Livermore National Labo- 
ratory RCRA [Resource Conservation and Recovery Act] Part 
B health risk assessment: Phase 1, Existing hazardous waste 
management incinerator. Lawrence Livermore National Lab., CA 
(USA); Radian Corp., Sacramento, CA (USA). Dec 1989. 194p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90005426. Available from NTIS, 
PC AOS/MF A01 - OSTI; GPO Dep. 

The Lawrence Livermore National Laboratory (LLNL) operates 
several hazardous waste storage and treatment units including a 
hazardous waste incinerator for managing wastes generated by re- 
search programs. Research programs conducted at LLNL generate 
nonradioactive, radioactive, hazardous, and mixed wastes. LLNL 
operates several hazardous waste storage and treatment units in- 
cluding a hazardous waste incinerator. Because numerous storage 
and treatment operations are used to manage these wastes, it was 
necessary to conduct this health risk assessment. This document 
presents the results of a detailed evaluation of the hazardous and 
radioactive waste incinerator and associated waste feed tank. 200 
refs., 5 figs., 53 tabs. 


15231 (UCRL—21220-App.) LLNL [Lawrence Livermore 
National Laboratory] RCRA Part B incinerator health risk as- 
sessment: Phase 1, Existing hazardous waste management 





incinerator: Appendices. Radian Corp., Sacramento, CA (USA). 
Dec 1989. 416p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. Order Number DE90005497. Available 
from NTIS, PC A18/MF A01 - OSTI. 

The Lawrence Livermore National Laboratory (LLNL) operates 
several hazardous waste storage and treatment units including a 
hazardous waste incinerator for managing wastes generated by re- 
search programs. Research programs conducted at LLNL generate 
nonradioactive, radioactive, hazardous, and mixed wastes. LLNL 
operates several hazardous waste storage and treatment units in- 
cluding a hazardous waste incinerator. Because numerous storage 
and treatment operations are used to manage these wastes, it was 
necessary to conduct this health risk assessment. This document 
presents the results of a detailed evaluation of the hazardous and 
radioactive waste incinerator and associated waste feed tank. This 
volume contains only appendices. 200 refs., 5 figs., 53 tabs. 


15232 (WSRC-RP-89-649-Rev.1) Results of interim reports 
on the FH effluent treatment facility biological monitoring pro- 
gram: Revision 1. Specht, W.L. Westinghouse Savannah River 
Co., Aiken, SC (USA). Jul 1989. 10p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract ACO9-89SR18035. Order Number 
DE90004694. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
A biological monitoring program was initiated in July 1987 to as- 
sess the effects of the F/H ETF on the biota of Upper Three Runs 
Creek. The data indicate that there have been no measurable ad- 
verse impacts on the stream community after the first six months 
of ETF operation. However, the ETF was operating at less than 
25% of design capacity during the first six months of operation, 
and further studies will be necessary to determine if the effluent will 
impact the stream under normal operating conditions. Toxicity tests 
conducted on the ETF effluent indicate that the effluent should not 
be toxic after mixing with Upper Three Runs Creek. 11 refs., 1 fig. 


15233 Potentiation of the expression of nitrogen dioxide- 
induced lung injury by postexposure exercise. Stavert, D.M. 
(Los Alamos National Laboratory, NM (USA)); Lehnert, B.E. Envi- 
ronmental Research (USA), 48(1): 87-99 (Feb 1989). 

Groups of Fischer-344 rats were exposed to 100 ppm NOz for 
15 min, exercised at times ranging from 30 min to 24 hr thereafter, 
and sacrificed during a 24-hr postexposure period. Other exposed 
rats were exercised 30 min to 24 hr thereafter and sacrificed for 
lung studies 30 min following the postexposure exercise (E) runs. 
Still other exposed animals were exercised immediately and at 8 to 
24 hr postexposure and sacrificed 30 min after the last E run. 
NO2-exposed but rested rats, and sham-air-exposed and rested or 
exercised rates served as controls. E immediately or at 8 hr post- 
NOz exposure caused marked increases in lung wet weight (LWW) 
and right cranial lobe dry weights (RCLDW) and more pronounced 
histopathologic disturbances beyond those following NO, exposure 
and rest only. Potentiation of injury was not observed in rats exer- 
cised 24 hr after exposure. The pattern of subsidence of the LWW 
and RCLDW increases after immediate or 8 hr E differed with the 
increases in the former being more persistent. Two E bouts (30 
min and 8 hr postexposure) caused lung changes consistent with 
an additive effect. E performed immediately after NO2 exposure 
extended the window of susceptibility to E beyond 24 hr. 


15234 Prediction of risk from indoor exposure to tetra- 
chloroethylene: Pharmacokinetic considerations under 
steady-state and dynamic exposure conditions. . Bogen, K.T. 
(Lawrence Livermore National Lab., CA (USA)); McKone, T.E. Pro- 
ceedings, Annual Meeting, Air Pollution Control Association (USA), 
3: 1-18 (1987). DOE Contract W-7405-ENG-48. (CONF-870695-: 


80. annual meeting of the Air Pollution Control Association, New 
York, NY (USA), 21-26 Jun 1987). 

Multicompartment models known as physiologically based phar- 
macokinetic (PB-PK) models are increasingly used in health risk 
assessment for volatile organic compounds (VOC's). These models 
predict the uptake, metabolism and excretion of such chemicals in 
exposed animals or people. In current applications of such models, 
however, input has consisted of simplistic exposure scenarios that 
often do not represent realistic environment exposure conditions of 
regulatory concern. Recent studies have shown that exposure to 
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VOC's in drinking-water supplies can result not only from direct in- 
gestion of contaminated water, but also from inhalation and dermal 
absorption. McKone has shown that daily personal exposure to 
VOC's from tap water through inhalation can range from 1.5 to 6.0 
times the exposure attributable to ingestion of 2 L/d of water. This 
daily exposure is dominated by large, short-term exposures during 
specific activities such as showering or bathing and time spent in 
bathrooms. In the context of PB-PK models, these observations 
therefore raise the question: Is the daily metabolized dose sensi- 
tive to the time profile of exposure? To address this question, the 
authors here explore how a realistic scenario for indoor respiratory 
exposure to tetrachloroethylene (PCE) from ground water affects 
the extent of PCE metabolism, as predicted by a PB-PK model. 
They focus on the degree to which dynamic, as opposed to 
steady-state, modeling is actually necessary to predict PCE 
metabolism and on whether conclusions in this regard are signifi- 
cantly affected by uncertainty in estimates of parameters that 
govern PCE metabolism in humans. 


15235 immunologic and hematologic in mice 
of exposure to ozone. Goodman, J.W. (Lawrence Berkeley Lab., 
CA (USA)); Peter-Fizaine, F.E.; Shinpock, S.G.; Hall, E.A.; Fahmie, 
D.J. Journal of Environmental Pathology, Toxicology and Oncology 
(USA), 9(3): 243-252 (May 1989). 

Immunologic and hematologic effects of continuous, chronic ex- 
posure of mice to ozone are reported. A consistent decrease was 
found in ability of spleen cells from exposed mice to engage in pri- 
mary antibody formation. Results from an investigation of the 
possible presence of suppressor cells were inconclusive Separa- 
tion of spleen cells into adherent and nonadherent populations 
revealed suggestive differences between normal and ozone- 
exposed mice. Among myelopoietic progenitors examined, CFU-S, 
CFU-GM, CFU-E, CFU-ME, and BFU-E, only the last two named 
were found to be altered after ozone exposure. The possible bases 
and implications of these findings are discussed. 


15236 Analysis of health or systemic effects caused by two 
toxicants. Seiler, F.A. (Inhalation Toxicology Research institute, A!- 
buquerque, NM (USA)). Environment International (USA), 13(6): 
459-467 (1987). DOE Contract AC04-76EV01013. 

A method is presented for the analysis of the risk to man or 
other systems by effects caused by a combination of two insults. 
The approach is purely phenomenological and has no built-in re- 
strictions other than those required by logic and those imposed by 
the limited set of trial functions. The analysis attempts to isolate 
the dominant contributions to the risks from either agent along and 
from both agents in combination. To demonstrate the viability of the 
method, it is applied to the analysis of human health data on oral 
and esophageal cancer correlated with alcohol and tobacco con- 
sumption. For both cancers, it is found that the most probable form 
of the relative risk is separable into a factor related to tobacco and 
one related to alcohol. Both have the same algebraic form and the 
values of the risk coefficients are practically equal. An analysis of 
analogous but limited data on laryngeal cancer cannot assign an 
algebraic form of the risk function but still yields comparable risk 
coefficients. Thus it is possible that all three cancers have the same 
risk function as a function of alcohol and tobacco consumption. 


15237  Cost-effectiveness as a factor In cancer risk 

ment. Travis, C.C. (Oak Ridge National Lab., TN (USA)); Pack, 
S.R.; Fisher, A. Environment international (USA), 13(6): 469-474 
(1987). DOE Contract AC05-840R21400. 

The cost of regulating environmental risks in the United States 
has been estimated at 179-283 billion dollars a year. Prior to regu- 
lation, federal agencies often perform a cost-effectiveness analysis, 
to determine the economic impact of regulation, and a health risk 
analysis, to determine the extent of health benefits derived from 
the regulation. These analyses vary in level of detail and precision 
of information. The purpose of this study is to retrospectively re- 
view costs and risks that prompted regulatory action, and those 
that did not, thereby determining an implicit acceptable cost- 
effectiveness level in environmental carcinogen regulation. 


15238 Comparative toxicology for risk assessment of ma- 
rine fishes and crustaceans. Suter, G.W. || (Oak Ridge National 
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Lab., TN (USA)); Rosen, A.E. Environmental Science and Technol- 
ogy (USA), 22(5): 548-556 (May 1988). DOE Contract 
AC05-840R21400. 

The goal of this study was to collect data on the effects of chem- 
icals on marine fishes and crustaceans and to evaluate the 
predictive power of the data for assessing risks to marine 
resources. The data sets consisted of acute median lethal concen- 
trations (LCso,) and chronic maximum acceptable toxicant 
concentrations (MATCs). They were analyzed with regression mod- 
els and simple comparisons. The conclusions include the following 
(1) the variability found in the marine data was comparable to that 
found in freshwater data; (2) the standard marine test fish Cyprin- 
odon variegatus appears to be representative of marine fishes; (3) 
the responses of marine crustaceans are so highly diverse that the 
concept of a representative crustacean is questionable; (4) mysid 
and penaeid shrimp appear to be particularly sensitive to toxic 
chemicals. These conclusions are subject to the constraints of the 
existing limited data base and should be confirmed by a systematic 
study of the relative sensitivity of marine organisms to chemicals 
with diverse modes of action. 


15239 influence of pH extremes on sporulation and ultra- 
structure of sarcina ventricull. Lowe, S.E. (Michigan State Univ., 
East Lansing (USA)); Pankratz, H.S.; Zeikus, J.G. Journal of Bac- 
teriology (USA), 171(7): 3775-3781 (Jul 1989). DOE Contract 
FG02-87ER13719. 

Distinct morphological changes in the ultrastructure of Sarcina 
ventriculi were observed when cells were grown in medium of con- 
stant composition at pH extremes of 3.0 and 8.0. Transmission 
electron microscopy revealed that at low pH (<3.0) the cells 
formed regular packets and cell division was uniform. When the pH 
was increased (to >7.0), the cells became larger and cell division 
resulted in irregular cells that varied in shape and size. Sporulation 
occurred at high pH (i.e., >8.0). The sporulation cycle followed the 
conventional sequence of development for refractile endospores, 
with the appearance of a cortex and multiple wall layers. The 
spores were resistant to oxygen, lysozyme, or heating at 90°C for 
15 min. Spores germinated within the pH range of 4.6 to 7.0. 


5604 Other Environmental Pollutant Effects 
Refer also to citation(s) 12336, 14014, 14028, 14956 


15240 (AD-A-213098/7/XAB) Environmental impact state- 
ment. Establishment of the Gandy Range extension and 
adjacent restricted @s an area for supersonic flight 
training, Hill AFB, Utah. Final . Department of the Air 
Force, Washington, DC (USA). 3 Oct 1985. 683p. Available from 
NTIS, PC A99/MF A04. 

The Air Force needs additional area to conduct supersonic flight 
training for aircraft associated with Hill Air Force Base, Utah. The 
preferred alternative to meet this requirement is to designate an 
area of existing military airspace which is adjacent to the area cur- 
rently used for supersonic flight for this purpose. The resulting 
supersonic area, a combination of the existing plus the proposed 
areas, would accommodate up to about 768 supersonic sorties per 
month. The existing area now accommodates a maximum of about 
614 such sorties per month. Thus, the preferred alternative could 
result in an increase of about 150 supersonic sorties in an area 
about double the size of the area currently ‘accommodating the 612 
sorties. The new land area beneath the airspace is predominately 
BLM land, but does have an estimated 50 residents. If all 768 su- 
personic sorties were flown into this new area (a worst case which 
will not occur), it is estimated that any one spot on the ground 
would be subjected to one or more sonic booms per day only 35 
percent of the time, and two or more sonic booms per day only 
seven percent of the time. As a result of public comments on the 
draft EIS, the Air Force substantially reduced the number of pro- 
posed additional sorties from about 400 to 150 per month, the 
number of people potentially affected from 350 to 50, and the land 
area from 2478 to 1360 square miles. The environmental impacts 
are summarized. 


15241 (AD-A-213134/0/XAB) Review of laser filter materl- 
als. Final report, October 1987-September 1988. Welch, J.A. 
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Naval Research Lab., Washington, DC (USA). 26 Sep 1989. 28p. 
(NRL-R-9226). Available from NTIS, PC A03/MF A01. 

This report presents a discussion of laser eye-protection filtering 
materials. Four classes of filters are evaluated for immediate and 
future filtering capabilities. Salient features required for near-term 
multi-wavelength filtering are discussed in general, and the effec- 
tiveness of several filter materials as laser protection is assessed. 
Spectral illuminances for the most promising eye-protection filters 
are computed for representative day- and night-lighting conditions 
to approximate visual acuity. 


15242 (BNL-43558) Production of radioactivity in local soll 
at AGS [Alternating Gradient Synchrotron] fast neutrino beam. 
Golion, P.J.; Rohrig, N.; Hauptmann, M.G.; Mcintyre, K.; Mil- 
tenberger, R.; Naidu, J. Brookhaven National Lab., Upton, NY 
(USA). Oct 1989. 27p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-841187-23: 5. DOE en- 
vironmental protection information meeting, Albuquerque, NM 
(USA), 6-8 Nov 1984). Order Number DE90005526. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Brookhaven National Laboratory (BNL) has constructed a new 
neutrino production target station at the Alternating Gradient Syn- 
chrotron (AGS). A study has been conducted in the vicinity of the 
old target area to determine the radiological consequences of oper- 
ating this experimental facility. Results from all areas of the study 
are presented along with estimates of the potential environmental 
impact of the old and new facilities. 12 refs., 15 figs., 3 tabs. 


15243 (PB-90-119256/XAB) Calcium release from neural 
tissue: Experimental results and possible mechanisms. Black- 
man, C. Environmental Protection Agency, Research Triangle Park, 
NC (USA). Health Effects Research Lab. 1989. 31p. (EPA-600/D- 
89/154). Available from NTIS, PC AO3/MF A01. 

The research demonstrated that amplitude-modulated radio- 
frequency (RF) fields could preferentially cause a biochemical 
change in isolated brain tissue depending on the specific frequency 
of modulation. The experiment was performed with isolated brain 
tissue to test whether modulated RF fields could interact with an 
animal via the central nervous system or whether the peripheral 
nervous system was needed. The experiment was motivated by 
the observation that the results could not easily be explained by a 
mechanism that involved heating of the sample. By 1980, positive 
results were found to be based on a true response of the samples 
to RF radiation. The experiments were begun to establish the 
electromagnetic field parameters that were critical to induce the bi- 
ological changes observed. To simplify the exposure situation and 
analysis, the modulation frequency alone was used without the RF 
carrier wave. 


15244 (PB~90-851627/XAB) Nonionizing electromagnetic 
radiation: biological effects. July 1983-October 1989 (Citations 
from the COMPENDEX data base). for July 1983- 
October 1989. National Technical Information Service, Springfield, 
VA (USA). Nov 1989. 148p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-86-867066. 

This bibliography contains citations concerning the biological 
effects of non-ionizing electromagnetic radiation (EMR). Radio- 
frequency ignition hazards and radiation hazards are discussed. 
Measurement methods and instrumentation used to measure and 
evaluate EMR are considered. Safety standards are also dis- 
cussed. (This updated bibliography contains 295 citations, 217 of 
which are new entries to the previous edition.) 


15245 (PB-90-851817/XAB) Biological effects of mb 
crowaves. March 1977-October 1989 (Citations from the NTIS 
data base). Report for March 1977-October 1989. National Tech- 
nical Information Service, Springfield, VA (USA). Nov 1989. 145p. 
Available from NTISPC NO1/MF NO1. 

Supersedes PB-87-865168. 

This bibliography contains citations concerning the biological ef- 
fects on man and animals resulting from exposure to microwave 
radiation. Topics include effects on thermoregulation, dosage ef- 
fects, safety standards, and radiation tolerance studies. Radiation 
for a wide range of microwave frequencies is considered. (This up- 
dated bibii y contains 280 citations, 35 of which are new 
entries to the previous edition.) 





15246 (PNL-SA-17077) Biological eftects of magnetic 
fields from superconducting magnetic energy storage sys- 
tems. Tenforde, T.S. Pacific Northwest Lab., Richland, WA (USA). 
Dec 1989. 6p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract ACO6-76RL01830. (CONF-891208-27: Winter annual meeting 
of the American Society of Mechanical Engineers, San Francisco, 
CA (USA), 10-15 Dec 1989). Order Number DE90004672. Avail- 
able from NTIS, PC A02/MF A01 - OSTI. 

Physical interaction mechanisms and potential biological effects 
of static and slowly time-varying magnetic fields are summarized. 
The results of laboratory and human health studies on this topic 
are related to the fringe magnetic field levels anticipated to occur in 
the proximity of superconducting magnetic energy storage (SMES) 
systems. The observed biological effects of magnetic fields include: 
(1) magnetic induction of electrical potentials in the circulatory sys- 
tem and other tissues, (2) magneto-orientation of macromolecules 
and membranes in strong magnetic fields, and (3) Zeeman interac- 
tions with electronic spin states in certain classes of charge transfer 
reactions. In general, only the first of these interactions is relevant 
to the establishment of occupational exposure guidelines. Physical 
hazards posed by the interactions of magnetic fields with cardiac 
pacemakers and other implanted medical devices, e.g., aneurysm 
clips and prostheses, are important factors that must also be con- 
sidered in establishing exposure guidelines. Proposed guidelines 
for limiting magnetic field exposure are discussed. 50 refs., 1 fig. 
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15247 (HAZ-CE-02853) Haztech Canada: Dangerous goods 
and hazardous waste management conference proceedings. 
Haztech Canada, Edmonton, AB (Canada). 1987. 536p. (CONF- 
8705398—-: Haztech Canada: dangerous goods and hazardous 
waste management conference, Mississauga (Canada), 12-14 May 
1987; CE-02853). Available from Haztech Canada, 4936-87th St., 
no. 26, Edmonton, AB, CAN T6E 5W3. Prices: $50.00 CAN. 

This conference was called to provide a forum for discussion of 
safety problems associated with hazardous materials, the manage- 
ment of emergencies, the monitoring and remediation of hazardous 
materials spilis, public opinion, insurance and legal aspects. It also 
dealt with the biological and chemical degradation of hazardous 
materials, their chemical analysis in soil, air and water, the decom- 
missioning of industrial plants, and the reclamation of contaminated 
soil, ground water and river beds. Separate abstracts have been 
prepared for 6 papers. 


15248 (HAZ-CE-02853, pp. 192-203) Emergency response 
training at Lambton College. Hosty, J.W. Haztech Canada, Ed- 
monton, AB (Canada). 1987. (CONF-8705398—: Haztech Canada: 
dangerous goods and hazardous waste management conference, 
Mississauga (Canada), 12-14 May 1987; CE-02853). In Haztech 
Canada: Dangerous goods and hazardous waste management 
conference proceedings. Available from Haztech Canada, 4936- 
87th St., no. 26, Edmonton, AB, CAN T6E 5W3. Prices: $50.00 
CAN. 

This paper describes a program on Marine Safety Training for 
the officers of petroleum and chemical tankers developed by 
Lambton College in Sarnia, Ontario. The curriculum includes four 
major sections: first, emergency response training, which com- 
prises gas testing and toxicology, emergency response planning, 
incident resources, tank truck roll-over, and on-scene command; 
second, spill training, which deals with major oil spills, inland spill 
response, and on-scene command; third, marine training, which 
deals with chemical, petroleum and liquefied natural gas tankers, 
and with crude oil washing and inert gas systems; and finally a 
discussion of Canadian laws and regultions. The training for emer- 
gencies is an on-going process which often requires complex and 
un-defined technical and managerial skills. This program has ex- 
panded to attract people from a world-wide audience reaching as 
far as Australia. 
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Refer also to citation(s) 12349, 12350, 12417, 12422, 12426, 
12429, 12436, 12448, 12449, 12456, 12457, 12458, 12459, 12461, 
12462, 12464, 12469, 12682, 12738, 12917, 13127, 13130, 13131, 
13132, 13133, 13134, 13135, 13152, 13166, 13167, 13966, 14258, 
14336, 14816, 14821, 14864, 14947, 15008, 15010, 15017, 15025, 
15027, 15028, 15029, 15030, 15032, 15034, 15068, 15078 


15249 (BNL-43708) Is the world at the border of chaos?. 
Bak, P. Brookhaven National Lab., Upton, NY (USA). [1989]. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO00016. (CONF-891248-1: US-USSR conference on frontiers 
in condensed matter theory, New York, NY (USA), 4-8 Dec 1989). 
Order Number DE90005570. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

Dissipative dynamical systems with many degrees of freedom 
naturally evolve to a self-organized critical state with fluctuations 
(avalanches) extending over all length- and time-scales [1]. The 
system operate at the border of chaos, with zero Lyapunov expo- 
nent and algebraic growth of initial deviations. This picture has 
support from numerical and analytical model calculations, and from 
experiments by Held on sandpiles [2], by Babcock and Westerveit 
[3], and by Che and Suhl [4] on magnetic domain patterns, and by 
God on earthquakes. Applications to turbulence, biology, and eco- 
nomics have been suggested. 21 refs., 4 figs. 


15250 (CRIE-U-88004) Geochemical survey on faults over- 
land with alluvial deposits (Part 1). Application for the Neodani 
and the Atera faults survey. Kiho, Kenzo; Kanaori, Yuji. Central 
Research Inst. of Electric Power Industry, Abiko, Chiba (Japan). 
Aug 1988. 37p. (in Japanese). Order Number DE89782326. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

The effectiveness of the geochemical survey was evaluated as a 
technique for investigating the fault get overiaid in alluvial deposits. 
This was done, using underground gas as the indicator, at the 
Neodani (NF) and Atera faults (AF) where the location of faults has 
been know by the trenches. Five measuring lines were established 
normally crossing with the NF. Measuring points at AF were se- 
lected at crossing points of 15-30 m grids in an area of 90 m in the 
south-to-north direction and 150 m in east-to-west direction. Sev- 
eral zones with commonly high ratios of He/Ar and Ne/Ar and Rn 
concentration were found, and zones that coincide with the faults 
were observed in both areas. At zones with high concentrations 
and those corresponding to the faults, high values of He/Ar and 
Ne/Ar ratios distributed immediately above faults and high Rn con- 
centrations were found at the hanging wall side. Some zones other 
than those with confirmed faults have shown high values of con- 
centrations, suggesting other faults overlaid under the alluvial 
deposits. 31 refs., 18 figs. 


15251 (CWLS-CE-02859, pp. 19, Paper S) Use of physical 
properties of shale evaluating reliable correlation between 
electrofacies and chronostratigraphic correlation. Pande, K.N. 
Canadian Well Logging Society, Calgary, AB (Canada). 1987. 
(CONF-8709486—: 11. Canadian Well Logging Society (CWLS) for- 
mation evaluation symposium, Calgary (Canada), 8-11 Sep 1987; 
CE-02859). In Transactions of the CWLS [Canadian Well Logging 
Society] eleventh formation evaluation symposium. Available from 
Canadian Well Logging Society, 640-5th Avenue S.W., Suite 229, 
Calgary, AB, CAN T2P OM6. Prices: $50.00 CAN. 

This paper describes the use of an informal type of correlation 
based on physical properties of shale parameters as recorded by 
different types of well logs as well as reservoir formation pressures 
with respect to depth. The method establishes a reliable correlation 
in multiple sand shale series formations where chronostratigraphic 
or seismic evidence is contradictory to electrofacies data. A field 
example based on an Indian offshore hydrocarbon structure is 
used to demonstrate the technique. More accurate selection of ar- 
eas for hydrocarbon prospecting is possible with the more reliable 
information gained from these techniques. 3 refs., 7 figs. 


15252 (DOE/ER/60340-7) California Basin Study (CaBS): 
DOE West Coast Basin Program: Progress report 7, 15 Nov 
1988-14 Nov 1989. Small, L.F. Oregon State Univ., Corvallis, OR 
(USA). Coll. of Oceanography. [1989]. 7p. Sponsored by U.S. DOE 


ERA Vol. 15, No. 6 463 





58 GEOSCIENCES 


Energy Research. DOE Contract FG05-85ER60340. Order Number 
DE90006695. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


The overall objective of our research, within the structure of the 
DOE CaBS program, is to understand the transport pathways and 
mass balances of some metabolically-active and inactive chemical 
species in the basin region of the Southern California Bight, with 
particular reference to the role of macrozooplankton. We have con- 
centrated on C and N pathways and fluxes to date, and will 
continue to investigate these further (seasonal aspects, and tem- 
perature and food-type effects on zooplankton-mediated flux, for 
example); however, we want also to begin to measure directly the 
effects of zooplankton on pathways and fluxes of selected trace 
metals and transuranic compounds. During this report period we 
have concentrated on analyzing data and writing manuscripts for 
publication, based on the eight cruises in which we have partici- 
pated to date. 


15253 (DOE/ER/60595-3) [The fate of nuclides in natural 
water systems]: Progress report. Turekian, K.K. (Yale Univ., 
New Haven, CT (USA). Dept. of Geology and Geophysics). Yale 
Univ., New Haven, CT (USA). Dept. of Geology and Geophysics. 
[1989]. 7p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-87ER60595. Order Number DE90004848. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Our research at Yale on the fate of nuclides in natural water sys- 
tems has three components to it: the study of the atmospheric 
precipitation of radionuclides and other chemical species; the study 
of the behavior of natural radionuclides in groundwater and 
hydrothermal systems; and understanding the controls on the distri- 
bution of radionuclides and stable nuclides in the marine realm. In 
this section a review of our progress in each of these areas is pre- 
sented. 


15254 (GS-89-1B) Current research, part B. Eastern and 
Atlantic Canada. Geological Survey of Canada, Ottawa, ON 
(Canada). 1989. 155p. (MICROLOG-—89-04617). Available from PC 
Geological Survey of Canada, Publications Distribution, 601 Booth 
St., Ottawa, ON, CAN K1A 0E8; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC $12.00 CAN; MF $10 CAN. 

A compilation of current geological research in Eastern and At- 
lantic Canada is presented. Papers are included on such topics as 
geologic surveys, lithology, mineral occurrences, tectonics, seismic 
studies, sedimentary basins, stratigraphy, and surficial geology. 
Separate abstracts have been prepared for two papers from this 
compilation. 


15255 (GS—89-1B, pp. 67-73) Near-surface seismic reflec 
tion studies of the Jeanne d’Arc Basin, northeastern Grand 
Banks of Newfoundland. Parrott, D.R. (Geological Survey of 
Canada, Dartmouth, NS (Canada)); Lewis, C.F.M.; Sonnichsen, 
G.V.; Mosher, D.C.; Douma, M.; Lewis, J.; Stewart, J. Kimball, D.P. 
(Meridian Surveys Pte. Ltd. (Singapore)). Geological Survey of 
Canada, Ottawa, ON (Canada). 1989. (MICROLOG—89-04617). In 
Current research, part B. Eastern and Atlantic Canada. Available 
from PC Geological Survey of Canada, Publications Distribution, 
601 Booth St., Ottawa, ON, CAN K1A 0E8; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1iA 0G1. Prices: PC $12.00 CAN; MF $10 CAN. 

About 1200 km of high resolution seismic reflection profiles were 
obtained in the northeastern sector of the Grand Banks to study 
the seafloor sediments. Data were collected using a multitipped 
16kJ sparker and a 400 m 24-channel streamer; a Huntec Deep 
Towed Seismic subbottom profiler; a 1 kJ sparker with a 7.6 m 
streamer; and sidescan sonars. Survey lines were chosen to tie in 
as many of the existing well site surveys and bore hole locations 
as possible and constitute a regional network for the integration of 
multichannel shallow siesmic data obtained earlier at surveys per- 
formed to study conditions at local well sites. The objective was to 
use the combined data set to develop a comprehensive seismic 
section from the northeastern Grand Banks. These patters are par- 
allel reflections, clinoform reflections associated with a large relict 
progradational delta at the Hibernia oilfield site, vertically placed re- 
fections, and channel structures. Recent data substantiate this 
subdivision. 24 refs., 5 figs. 


15256 (GS-89-1B, pp. 115-120) Basin con 
sedimentary facies, and resource potential of the Lower Car- 
boniferous Horton Group, Cape Breton Island, Nova Scotia. 
Hamblin, A.P. (Univ. of Ottawa, Ottawa, ON (Canada)). Geological 
Survey of Canada, Ottawa, ON (Canada). 1989. (MICROLOG-—89- 
04617). In Current research, part B. Eastem and Atlantic Canada. 
Available from PC Geological Survey of Canada, Publications 
Distribution, 601 Booth St., Ottawa, ON, CAN K1A OE8; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KiA 0G1. Prices: PC $12.00 CAN; MF $10 
CAN. 

Deposition of the Horton Group in the study area occurred in two 
fault-bounded extensional sub-basins (approximately 100 x 40 
km*), interpreted as adjacent half-grabens with ite polarities 
of asymmetry. Both were probably part of a more regional linear 
tectonic system which underwent a similar tectonostratigraphic his- 
tory along its length. The lower Craignish megafacies comprises 
facies assemblages including red or grey alluvial fan braidplain 
sandstone and congiomerate and red mudflat-playa siltstone. The 
middie Strathlorne megafacies comprises facies assemblages in- 
cluding grey or green basin-centre open lacustrine mudstone, 
prograding shoreline red and grey fine sandstone and fault margin 
sandstone and conglomerate. The upper Ainslie megatacies com- 
prises facies assemblages including red and grey fault margin 
conglomerate, red fluvial sandstone and basin centre fluvial sand- 
stone and siltstone with longitudinal dispersal. The identification of 
two sub-basins and interpretation of these as asymmetrical half- 
grabens may help in defining areas of suitable petroleum reservoir/ 
mineral host facies, facies pinchouts, potential source rock facies 
and potentially advantageous structural features. 12 refs., 4 figs. 


15257 (GS-89-1D) [Geological Survey of Canada] Current 
research, part D. Interior plains and Arctic Canada. Geological 
Survey of Canada, Ottawa, ON (Canada). 1989. 144p. 
(MICROLOG-—89-04635). Available from PC Canadian Government 
Publishing Centre, Supply and Services Canada, Ottawa, ON, CAN 
K1A O0S9; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC N/C; MF $10 CAN. 

This document presents a compilation of reports from various 
geological investigations in Arctic and western Canada. Papers are 
included on such topics as petrography, petroleum geology, 
Stratigraphy, regional geology, marine and lake sediments, geomor- 
phology, permafrost, and coal seam mapping. separate abstracts 
have been prepared for 7 reports from this compilation 


15258 (GS—89-1D, pp. 9-18) Petrography of the Upper 
Albian Basal Colorado Sandstone in the Cessford Field, south- 
ern Alberta. Banerjee, |. Geological Survey of Canada, Ottawa, 
ON (Canada). 1989. (MICROLOG-—89-04635). In Current research, 
part D. Interior plains and Arctic Canada. Available from PC Cana- 
dian Government Publishing Centre, Supply and Services Canada, 
Ottawa, ON, CAN K1A 0S9; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC N/C; MF $10 CAN. 

Studies of the Basal Colorado Sandstone in Cessford, southern 
Alberta, show that petrographic characteristics are related to facies 
subdivisions. The sandstone has been interpreted as a tidal sand 
sheet, and comprises five facies: black shale, tidal sand with small 
sand waves, tidal sand with gravel waves, storm generated graded 
sand, and bioturbated tidal sand. The coarser facies are chert- 
grain rich, and the finer ones are feldspar-rich. Glauconite is 
concentrated in the graded sand and bioturbated sand facies. 
Heavy minerals in the sandstone indicate plutonic (apatite), high 
grade metamorphic (garnet, kyanite, chloritoid), and sedimentary 
(well rounded zircon) sources. The cements show a paragenetic 
sequence of early quartz and come-in-come calcite — siderite — 
barite — calcite — replacement pyrite. Clay material was derived 
from two sources. Alteration of feldspar grains produced a kaolinitic 
and illitic clay matrix and redistribution of slack-water mud drapes 
within the sand by burrowing also produced a kaolinitic matrix with 
associated 2:1 interstratified mixed layer phyllosilicates, presum- 
ably of primary detrital origin. 12 refs., 8 figs., 2 tabs. 


15259 (IE-MOEI-82/0100) Earth Science Research Admin- 
istration Annual research projects summary, 1981. Assaf, G. 
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(Solmat Systems Ltd., Yavne, (Israel)); Weinberger, S.; Anati, D. 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Earth Sci- 
ence Research Administration. Mar 1982. VP (in Hebrew). 
Available from COSTI P.O.B. 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Individual papers in scope for the data base are processed sep- 
arately. (DLC) 


15260 (IE-MOEl-84/0003) [Earth Science Research Admin- 
istration] work plan and budget proposal 1984/1985. Ministry of 
Energy and Infrastructure, Jerusalem (israel). Earth Science Re- 
search Administration. 1984. 73p. (in Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The report describes the work areas that will be funded by the 
Earth Science Research Administration during the fiscal year 1984/ 
1985, and their budget allocations. The major goal of the adminis- 
tration will be to locate new natural energy sources and to develop 
existing ones in order to reduce energy prices and to decrease the 
dependence of Israel on foreign energy. Major areas that will be 
funded include: oil and gas prospecting, search for minerals, map- 
ping, assistance in the reception of coal in Hadera and at the 
southern site, water quality maintenance, search for alternative en- 
ergies, environmental impact observation, marine agriculture, and 
basic research. (EHN) 6 figs., 15 tabs. 


15261 (IE-MOEI-85/0003) [Earth Science Research Admin- 
istration] work plan and budget proposal 1985/1986. Ministry of 
Energy and Infrastructure, Jerusalem (israel). Earth Science Re- 
search Administration. 1985. 58p. (in Hebrew). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The report describes the work areas that will be funded by Is- 
rael’s Earth Science Research Administration during the fiscal year 
1985/1986, and their budget allocations. The major goal of the ad- 
ministration will be to locate new natural energy sources and to 
develop known ones in order to reduce energy prices and to de- 
crease the dependence of Israel on foreign energy. Major areas to 
be funded are oil and gas exploration, search for minerals, map- 
ping, assistance in the reception of coal in Hadera and at the 
southern site, water quality maintenance, search for alternative en- 
ergies, environmental impact observation, marine agriculture, and 
basic research. (EHN) 5 figs., 4 tabs. 


15262 (IE-MOEI-ESRA-85/0002, pp. 5-6) A geological map 
of the Sinai, 1:250,000 km. Eyal, M. (Ben-Gurion Univ. of the 
Negev, Beersheva, (Israel)); Eyal, Y. Ministry of Energy and 
infrastructure, Jerusalem (israel). Earth Science Research Adminis- 
tration. May 1985. (In Hebrew). In [Earth Science Research 
Administration] annual summary of research projects, 1984. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

This work describes the preparation of a geological map of the 
Sinai desert to a scale of 1:250,000 km. A basic problem was the 
transfer of information from aerial photographs of 1:40,000 scale to 
a final map of 1:250,000 scale. To minimize the error, use was 
made of colored satellite photographs from LANDSAT-3. Rock 
definition was based on slide examination. The legend was strati- 
graphic with a second categorization according to rock type. (EHN) 


15263 (IE-MOEI-ESRA-85/0002, pp. 7-9) Collection and or- 
ganization of petrochemical intormation of magmatic and 
metamorphic rocks in the Sinai and in Israel. Eyal, M. (Ben- 
Gurion Univ. of the Negev, Beersheva, (israel); Eyal, Y. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1985. (In Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1984. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The purpose of this work is to gather chemical analyses of the 
primary elements and of the quartz elements in magmatic and 
metamorphic rocks in Israel and in the Sinai, to supplement the 
chemical data with information about the stratigraphy, petrography, 
mineralogy and geochronology of the same formations, and to 
store the data on a computer. Work on preparing the computer 
data base is in progress. It is designed in the format of SIR-DBMS 


which will enable other researchers to gain access to it. Data col 
lection is nearly complete, but will have to be entered to the data 
base when the program is ready to accept it. (EHN) 


15264 (IE-MOEI-ESRA-85/0002, pp. 10-11) Fracture of soft, 
easily fragmented rocks. Engeiman, B. (israel Atomic Energy 
Commission, Soreq Nuclear Research Center, Yavne (israel)); 
Jaeger, Z. Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Earth Science Research Administration. May 1985. (in Hebrew and 
English). In [Earth Science Research Administration] annual sum- 
mary of research projects, 1984. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

In this work, a method for predicting and characterizing fragmen- 
tation processes in rocks is studied. This sweep algorithm 
technique involves drawing a line along the sample and updating 
the data base whenever a new element (fracture) is discovered. In 
this way the data include the surface area, the circumference and 
any incipient damage of the object The algorithm enables charac- 
terization of multiple simulations in which some parameters such 
as fracture density or characteristic length have been changed. 
The average number of fragments resulting from cracks occurring 
at random was 5000. (EHN) 


15265 (IE-MOEI-ESRA-85/0002, pp. 67) Initial results of the 
lon seismic reflection from Zohar to Ashkelon. Yuval, 
Z. (Petroleum Research & Geophysics Inst., Holon, (Israel). Min- 
istry of Energy and Infrastructure, Jerusalem (israel). Earth Science 
Research Administration. May 1985. (in Hebrew). In [Earth Science 
Research Administration] annual sumi of research projects, 
1984. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

A seismic reflection study in a deep section was conducted for 
the first time by the Institute for Petroleum Research and Geo- 
physics. The length of the section was 90 km (from Zohar 8, 
through Pleshet to Heletz Amok 1A), the seismic depth was 14 sec 
and it represented depths of up to 40 km. The report describes the 
locations of strong seismic reflections, and the types of reflections 
that have been observed. (EHN) 


15266 
through transport integrals and finite ditterence method. Koen- 
ing, A. (Petroleum Research & Geophysics Inst., Holon, (Israel)); 
Shtivelman, V. Ministry of Energy and Infrastructure, Jerusalem 
(israel). Earth Science Research Administration. May 1985. (in He- 
brew). In [Earth Science Research Administration] annual sumi 
of research projects, 1984. Available from COST! P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

This report proposes a method for solving three-dimensional 
acoustic problems in inhomogeneous media. The model is repre- 
sented as composed of two zones. The first is one-dimensional (in 
the z direction) and inhomogeneous, the second is two-dimensional 
(in the x and y directions) and inhomogeneous. The solution 
method uses transport integrals and finite difference method of the 
first and second order. The algorithms will be available as a com- 
puter program. (EHN) 


(IE-MOEI-ESRA-85/0002, pp. 68) Acoustic modeling 


15267 (IE-MOEI-ESRA-85/0002, pp. 69) The development of 
a hybrid method for wave field computation. Shtivelman, V. 
(Petroleum Research & Geophysics Inst., Holon, (israel)). Ministry 
of Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1985. In [Earth Science Research 
Administration] annual summary of research projects, 1984. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

This work continues the previous work of this author on the de- 
velopment of a hybrid method for wave field computation. The 
proposed method is a combination of analytical and numerical 
techniques and is based upon the separation of the processes of 
wave scattering and propagation. In this work, the method under- 
goes further development and improvement. Particularly, it is 
generalized to the case of inhomogeneous medium above scatter- 
ing objects and is represented in a form that is simpler and more 
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convenient for practical realization. Several numerical examples il- 
lustrating the application of the method to the problems of 2D 
acoustic modeling are considered. (author) 


15268 (IE-MOEI-ESRA-85/0002, pp. 70) Phase and group 
velocity analysis of seismic data. Shtivelman, V. (Petroleum Re- 
search & Geophysics Inst., Holon, (Israel)); Landa, E. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1985. In [Earth Science Research 
Administration] annual summary of research projects, 1984. Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

In this work algorithms of phase and group correlations are con- 
sidered. The algorithms are based on different assumptions 
regarding the character of wave fields. In order to construct the cor- 
relation algorithm, the wave field is presented as a product of an 
envelope and a normalized seismogram. Phase correlation is per- 
formed on the perigram, that is, the envelope with low-frequency 
components excluded. The central point of the correlation algorithm 
is the construction of a functional which characterizes the main cor- 
relation properties of the wave field. This functional is computed for 
different values of parameters which appear in the expressions ap- 
proximating phase and group travel-time curves. Several types of 
correlation functionals are considered. The next step of the correla- 
tion algorithm is the analysis of the previously obtained functionals. 
For this analysis a system of inequalities based on a number of as- 
sumptions regarding the properties of wave fields, is used. The 
results permit us to make a decision regarding the presence of a 
signal and to estimate the parameters of detected waves. (author) 


15269 (IE-MOEI-ESRA-85/0002, pp. 71) The use of diffrac 
tion waves to estimate parameters of scattering 
Shtivelman, V. (Petroleum Research & Geophysics Inst., Holon, 
(israel)). Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Earth Science Research Administration. May 1985. (in Hebrew). In 
[Earth Science Research Administration] annual summary of 
research projects, 1984. Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

Diffraction waves have a great importance in the analysis of 
seismic data, as they can be used for the identification of objects 
such as fissures, reefs, etc. In this work algorithms and a computer 
program are proposed which can estimate the parameters of the 
objects responsible for the diffraction. The algorithms are based on 
the combination of reflected waves and diffracted waves and use 
the basic characteristics of diffracted waves such as change of 
phase, amplitude attenuation, and change of the wave form. (EHN) 


15270 (IE-MOEI-ESRA-85/0002, pp. 88-90) A float for mea- 
surements of currents and waves in the Dead Sea. Hecht, A. 
(Marine & Lake Research Inst., Eilat, (israel)); Ezer, T. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1985. (In Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1984. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

In order to understand the mixing processes in the Dead Sea 
information about currents and waves is needed. In this work long- 
term measurements (from several months to two and a half years) 
of currents at different depths, temperature, pressure, electrical 
conductivity, and waves are reported. Measurements were taken 
from floats, at several sites. The major findings were as follows. (1) 
Currents were strong, apparently as a result of the strong winds in 
the area. The strongest currents were near the surface, where 
60% of the time their velocity was 18-36 cm/s. Below 33 m, 90% of 
the time their velocity was less than 12 cm/s. (2) Two current sys- 
tems could be defined, a summer system with a daily cycle, and a 
winter system with a cycle that was several days long. In the win- 
ter the currents were stronger and there were no current layers. (3) 
The waves were very short with a cycle time of 2-3 s. (4) In the 
northern two thirds of the sea, with a north wind blowing, there was 
a counterclockwise circulation, but in the lower third the circulation 
was clockwise, probably because of the pile up of water in the 
southwestern corner of the sea. (EHN) 4 figs. 
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15271 (IE-MOEI-ESRA-—85/0002, pp. 94) Seiches system 
and internal mixing in the Dead Sea. Sirkis, Z. (Weizmann Inst. 
of Science, Rehovot, (Iisrael)); Shtieler, M.; Gat, Y. Ministry of 
Energy and infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1985. (In Hebrew). In /Earth Science 
Research Administration] annual summary of research projects, 
1984. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

A numeric model of seiche mixing in the Dead Sea was tested 
against measurements and a good agreement of cycle times was 
obtained. The cycle times were independent of the wind, suggest- 
ing that seiche mixing was the result of differences in densities 
between layers. A three-dimensional numerical model was con- 
structed which described currents and changes in layer thickness 
as functions of wind velocities. The model was run successfully 
with winds that were varying in time but constant throughout the 
Dead Sea area. The next step would be to run the model with vari- 
able winds both in time and in space. (EHN) 


15272 (IE-MOEI-ESRA-85/0002, pp. 106-107) Evaporation 
from the Dead Sea. A summary. Stanhill, G. (Agricultural Re- 
search Organization, Soils & Water Inst., Bet Dagan, (Israel)). 
Ministry of Energy and Infrastructure, Jerusalein (israel). Earth 
Science Research Administration. May 1985. in [Earth Science Re- 
search Administration] annual summary of research projects, 1984. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The collection, tabulation and analysis of more than 50 years of 
climatological and limnological measurements at the Dead Sea re- 
sulted in an updated estimate of evaporation from the open 
northern basin by the energy balance method. The annual evapo- 
ration was estimated at 1.38 m ranging seasonally from a 
maximum daily rate of 5.3 mm in July to a minimum of 1.6 mm in 
March. In order to determine the sea’s radiation balance, measure- 
ments were conducted over a two year period. Incident global 
radiation and atmospheric long wave radiation at Kidron were 6.72 
and 11.98 Gigajoule per square meter per year, respectively. Dif- 
fused radiation scattered from the sky made up 38% of the global 
value. The sky anisotropy at the Dead Sea was 20% greater than 
that of the standard cloudless sky. Midday values of the reflection 
coefficient were between 0.03 and 0.07. (EHN) 


15273 (IE-MOEI-ESRA-85/0002, pp. 114) Tectonic implica- 
tions of the seismologic network in Israel. Rothstein, Y. 
(Petroleum Research & Geophysics Inst., Holon, (Israel); Eliyahu, 
A. Ministry of Energy and Infrastructure, Jerusalem (Israel). Earth 
Science Research Administration. May 1985. (In Hebrew). In [Earth 
Science Research Administration] annual summary of research pro- 
jects, 1984. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The seismologic network in Israel has been in operation since 
1981. Several hundreds of microearthquakes have been registered 
in Israel and vicinity, and the most interesting observation was that 
they were not restricted to the the Dead Sea and the Jordan Val- 
ley. Rather, an active region has been located in the Carmel and 
Pri'ah river, another in the lower Galilee and another on the north- 
ern coast. Since only microquakes have been registered during the 
three years the network has been in operation, it is reasonable to 
assume that the chances of a major earthquake in Israel in the 
near future are very slim. (EHN) 


15274 (IE-MOEI-ESRA-86/0001, pp. 28-29) Geotechnic map 
of Eilat. Vax, D. (Geological Survey of Israel, Jerusalem (\srael)); 
Gerson, R.; Ben Zion, S.; Shapirah, A.; Rosen, A. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Earth Science Re- 
search Administration. May 1986. (In Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1985. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

A seismic risk map was prepared for the city of Eilat and its 
vicinity. The study was concerned with areas where the water table 
was high and there was danger of liquefaction of the soil during an 
earthquake. This could cause an amplification of the quake. A 
follow-up of the microearthquakes in the city was aimed at deter- 
mining if the young faults that cross the city were active. (EHN) 





15275 (IE-MOEI-ESRA-86/0001, pp. 30) Geologic and struc- 
tural mapping of Mitzpeh Shalem at a scale of 1:50,000. Levy, 
Z. (Geological Survey of Israel, Jerusalem (Israel); Mor, O. Min- 
istry of Energy and Infrastructure, Jerusalem (Israel). Earth Science 
Research Administration. May 1986. (in Hebrew). In [Earth Science 
Research Administration] annual summary of research projects, 
1985. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

This work is a part of a series of projects intended to create geo- 
logic maps of the Dead Sea area with emphasis on sensitivity to 
earthquakes. The scale of the map will be 1:50,000 and it will map 
lithostratigraphic and structural elements of the area bounded by 
local latitude lines 100 and 120, local longitude line 180 and the 
western shore of the Dead Sea. (EHN) 


15276 (IE-MOEI-ESRA-86/0001, pp. 81-84) Activities of the 
Seismology Department for 1985/1986. Shapira, A. (Petroleum 
Research & Geophysics Inst., Holon, (Iisrael)). Ministry of Energy 
and Infrastructure, Jerusalem (israel). Earth Science Research Ad- 
ministration. May 1986. (in Hebrew and English). In [Earth Science 
Research Administration] annual summary of research projects, 
1985. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Text in Hebrew, 
references in English. 

The activities of the Department of Seismology concentrated on 
three areas: (1) collection of seismologic data and publication of 
seismologic bulletins, (2) development of a data analysis system, 
(3) research and development in applied seismology. A review of 
historical evidence of earthquakes in the country in the past sev- 
eral centuries was conducted in cooperation with the consultant 
firm for the Israel Electric Corporation (WCC). A safety report for 
the Shifta site as a potential site for a nuclear power plant was pre- 
pared for the Israel Electric Corporation, again in cooperation with 
WCC. (EHN) 31 refs. 


15277 (INIS-mf—12047) Earthquakes in the Federal Repub- 
lic of Germany 1984, including a list of important earthquakes 
in the world. Bundesanstalt fuer Geowissenschaften und 
Rohstoffe, Hannover (Germany, F.R.). 1988. 58p. (In German). Or- 
der Number DE90744441. Available from NTIS (US Sales Only), 
PC AO4/MF A01. 

A summary is given on the seismic events in the Federal Repub- 
lic of Germany in the year 1984. Further articles deal with statistics 
on the earthquakes in the period from 1974 to 1984, reports on 
single regions as well as a list of the earthquakes world-wide and 
the damages resulting in the year 1984 including a retrospect of 
the most important events since 1974. (KW) With 19 figs., 4 tabs. 


15278 (INIS-mf—12047, pp. 24-34) Earthquakes in the Fed- 
eral Republic of Germany in 1974-1984 - a review on 11 years 
of the seismological bulletin. Leydecker, G.; Henger, M. Bunde- 
sanstalt fuer Geowissenschaften und Rohstoffe, Hannover 
(Germany, F.R.). 1988. (in German). In Earthquakes in the Federal 
Republic of Germany 1984, including a list of important earth- 
quakes in the world. Order Number DE90744456. Available from 
NTIS (US Sales Only), PC AO4/MF A01. 

A survey of the seismologic events in the Federal Republic of 
Germany is given. The number of the earthquakes registered rose 
in the period from 1974 to 1984 which can, however, be explained 
by the increasing number of seismological stations. For the period 
mentioned the earthquakes are classified according to region and 
intensity. (KW). 


15279 (INIS-mf—12047, pp. 39-51) Global survey of damag- 
ing seismic events and earthquakes in the year 1984 with a 
review of major events since the year 1974. Henger, M. Bunde- 
sanstalt fuer Geowissenschaften und Rohstoffe, Hannover 
(Germany, F.R.). 1988. (In German). In Earthquakes in the Federal 
Republic of Germany 1984, including a list of important earth- 
quakes in the world. Order Number DE90744456. Available from 
NTIS (US Sales Only), PC AO4/MF A01. 

Since the publication of the first booklet of this series for the 
year 1974 the regional reports on the seismic events in the Federal 
Republic were complemented by a survey of the damaging and 
catastrophic earthquakes in the remaining parts of the world. By 
this information the reader gains a broader insight into the global 
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seismic events by which he is able to estimate the relations to 
earthquakes and their effects in our region from this enlarged view- 
point. The seismologic bulletin which is monthly published by the 
NEIC (National Earthquake Information Center) of the USGS 
(United States Geological Survey, Washington) was used every 
year as a basis for the reports on damaging and catastrophic 
earthquakes. The earth was largely spared from earthquake disas- 
ters in 1984. With ‘only’ 79 earthquake victims the lowest value 
has been reached this year since 1949 when 80 men were killed. 
As in the previous years, the severest earthquakes in Europe took 
place in the South and Southeast European countries of italy, Yu- 
gosiavia and Turkey. In the period from 1974 until the end of 1984 
more than 300,000 men were killed world-wide by these natural 
disasters and the other damaging earthquakes, a number which 
proves this short era to be the decade with the highest toll of 
earthquake victims. (orig/KW). 


15280 (MOEI-ESRA-8-A-1130-83) Development of a hybrid 
method for calculation of wave fields. Progress report. Stiebel- 
man, V. Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Earth Science Research Administration. Feb 1984. 3p. (in He- 
brew). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

A hybrid method for solving the problem of acoustic wave fields in 
rocks was theoretically examined, and the most suitable method of 
handling it, by using a modified Array Processor computer program 
was selected. The method which has been developed provides an 
efficient means of analyzing the dispersion of acoustic wave fields 
in two-dimensionally heterogeneous rock formations. (MR) 


15281 (OPI-CE-02852, pp. 9) Trace element geochemistry 
or Ordovician and Devonian trilobite cuticles, Ontario and New 
York State. McAllister, J. (Brock Univ., St. Catharines, ON 
(Canada)). Ontario Petroleum inst., Inc., Chatham, ON (Canada). 
1988. (CONF-8810463-: 27. annual conference of the Ontario 
Petroleum Institute Inc, London (Canada), 23-25 Oct 1988; CE- 
02852). In Twenty-seventh annual conference fof the] Ontario 
Petroleum Institute inc. Available from PC Ontario Petroleum insti- 
tute, Inc., 70 Talbot Road South, Box 340, Lambeth, ON, CAN NOL 
1S0; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC $35.00 
CAN; MF $10 CAN. 

This study details the results obtained from geochemical analysis 
and scanning electron microscope examination of Ordovician and 
Devonian trilobite cuticles from Ontario and New York State. The 
influence of facies upon the chemistry of the cuticle is significant, 
although there appears to be little influence due to the maturity, 
location of sampling within the cuticle, species, or age of the speci- 
men. The original composition of the trilobite cuticle appears to be 
metastable intermediate-magnesium calcite, altering to diagenetic- 
low magnesium calcite in the presence of meteroic or burial fluids. 
Studies on the geochemistry of fossil material have proven the 
usefulness of isotopic, trace, and minor elemental analysis in de- 
termining original mineralogy and diagenetic alteration. These 
studies have also provided the tools to determine paleosalinity, pa- 
leotemperature, and other environmental conditions in which the 
organism originated. 9 refs., 4 figs., 1 tab. 


15282 (PB-89-873236/XAB) Geophysical t . Jan 
uary 1976-October 1989 (Citations from the NTIS date bese 
Report for January 1976-October 1989. National Technical Infor- 
mation Service, Springfield, VA (USA). Oct 1989. 56p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-88-866827. 

This bibliography contains citations concerning image reconstruc- 
tion of geologic properties, internal geometry of rock masses, and 
mapping of fractures using geophysical tomography. Applications 
include site characterization, ground water movement, structural 
geology, well logging, oil field recovery processes, underground 
waste disposal, and geophysical surveys. The citations on tech- 
niques include algorithms and software to perform tomographic 
image reconstruction. (This updated bibliography contains 85 cita- 
tions, 11 of which are new entries to the previous edition.) 


15283 (PB-90-851403/XAB) Earthquake prediction: Gas 
emission and groundwater changes. January 1977-November 
1989 (Citations from the INSPEC: Information Services for the 
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Physics and Engineering Communities data base). Report for 
January 1977-November 1989. National Technical Information 
Service, Springfied, VA (USA). Nov 1989. 88p. Available from 
NTISPC NO1/MF NO1. 

See also PB-90-851411. 

This bibliography contains citations concerning the forecasting 
and prediction of earthquakes by observation and measurement of 
changes in ground water and gaseous emissions prior to the seis- 
mic event. Detection and measurement of changes in gas 
emissions, primarily in radon emission, from fault lines, ground wa- 
ter, and well holes in earthquake-prone areas is considered. 
Ground water chemistry level changes of subsurface waters, and 
changes in conductive properties of ground water are presented. 
Studies on other precursors to large seismic events are discussed 
in a separate bibliography. (Contains 150 citations fully indexed 
and including a title list.) 


15284 (SAND-87-7163) User instruction manual for GEO- 
DYN2: A geological formation-bottom hole assembly. Apostal, 
M.C. (Jordan, Apostal, Ritter Associates, Inc., Davisville, Rl (USA)); 
Baird, J.A. Sandia National Labs., Albuquerque, NM (USA); Jordan, 
Apostal, Ritter Associates, Inc., Davisville, Rl (USA). Jun 1987. 
341p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC04-76DP00789. Order Number DE90005724. 
Available from NTIS, PC A16/MF A01 - OSTI; GPO Dep. 

User instructions for the GEODYN2 Interactive Finite Element 
Computer Program are presented along with the required data file 
utilization and naming conventions. The program is capable of per- 
forming the analysis of the three-dimensional transient dynamic 
response of a bottom hole assembly (BHA) and Polycrystalline Dia- 
mond Compact Bit arising from the intermittent contact of the BHA 
with the downhole rock formations. The program accommodates 
nonlinear, time dependent, loading and boundary conditions. 19 
refs., 38 figs., 14 tabs. 


15285 (SEGJ-8901, pp. 63-67) Relation between geological 
factors and P- and S wave velocities. Kitsunezaki, Choro (Akita 
Univ. (Japan)); Yamane, Kazunobu. Society of Exploration Geo- 
physicists of Japan, Tokyo (Japan). 10 May 1989. (In Japanese). 
(CONF-8905237-: 80. Society of Exploration Geophysicists of 
Japan (SEGJ) conference, Tokyo (Japan), 10 May 1989). In Pro- 
ceedings of the 80th SEGJ conference. Order Number 
DE90710404. Available from NTIS (US Sales Only), PC A16/MF 
A011. 

In much the same way as in authors’ preceding report read at 
SEGJ conference 1988, they obtained an empirical formula repre- 
senting the relationship between P-wave velocity Vp and geologic 
factors, that is, lithofacies, depths and ages of formations. The 
data are derived from forty two wells in Akita and Niigata Prefec- 
tures. The formula varies somewhat systematically in different 
localities. Taking account of the uplift of each locality the authors 
found it possible to refine on the formula so as to fit in with the ge- 
ologic situation of the locality. Combining data on Vp with those on 
S-wave velocity Vs, which were gathered from various sources, the 
authors formulated the following linear expression : Vp = 1.29 + 
1.11 Vs, which is except minor difference, in harmony with the for- 
mula derived by Castagna and the others. Earthquake motion of 
ground surface under the condition of vertical incidence of SH 
wave was simulated on the basis of Vs data on an area in Owa, 
Akita prefecture. The seismic wave are found to be greatly ampli- 
fied in the axial part of synclinal structure. 11 refs., 9 figs. 


15286 (SEGJ-8901, pp. 159-164) Seismic source for shal- 
low penetration reflection survey utilizing an electromagnetic 
vibrator. Sano, Shun’ichi (Kawasaki Geological Engineering, Co., 
Ltd., Tokyo (Japan)); Kubota, Ryuji; Matsuda, Shigeo; Uchiyama, 
Akinori; Oda, Tomoya; Noguchi, Shizuo. Society of Exploration 
Geophysicists of Japan, Tokyo (Japan). 10 May 1989. (in Japan- 
ese). (CONF-8905237—: 80. Society of Exploration Geophysicists 
of Japan (SEGJ) conference, Tokyo (Japan), 10 May 1989). In Pro- 
ceedings of the 80th SEGJ conference. Order Number 
DE90710404. Available from NTIS (US Sales Only), PC A16/MF 
A01. 

The authors worked out a plan of using an electromagnetic vi- 
brator as a sweep type source for shallow seismic reflection survey 
and examined some points to be duly considered on carrying out 
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the project. Taking account of the frequency range of sweep, the 
time required for a sweep and the capacity of memory storage, the 
authors present four sets of values for sweep parameters which 
they consider reasonable for a small sized vibrator. The character- 
istics of calculated frequency responses of reaction mass and base 
plate of vibrator are compared with that of experimental ones, of 
which the data are derived from on the vibration built on IMV Co. 
made parts by the authors. It is found that the amplitude of velocity 
change of base plate is smaller than that of reaction mass, when 
the vibrator is set up on ordinary foundations. Furthermore, the au- 
tors give brief comments on phase control and output efficiency of 
the vibrator. 7 refs., 3 figs., 1 tab. 


15287 (SEGJ-8901, pp. 191-196) Development of high ac- 
curacy MT (Magento-Telluric) Method exploration technology 
(Part 3). Takasugi, Shinji (Geothermal Energy Research Co., Ltd., 
Tokyo (Japan)); Muramatsu, Shigeki; Yamaki, Hiroyuki; Ikehata, 
Tatsukuni. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). 10 May 1989. (In Japanese). (CONF-8905237-: 80. Soci- 
ety of Exploration Geophysicists of Japan (SEGJ) conference, 
Tokyo (Japan), 10 May 1989). In Proceedings of the 80th SEGJ 
conference. Order Number DE90710404. Available from NTIS (US 
Sales Only), PC A16/MF A01. 

The high accuracy MT survey system developed by the author’s 
five-year study has the efficient characteristics as follows: first, the 
data of high S/N ratios can be obtained by the combined use of re- 
mote reference method and triple reference processing; second, 
real time processing of data by the use of minicomputer makes it 
possible to add extra observation points in the survey field as the 
need arises; third, digital data transmission using optical fibers 
transmits a large amount of data without deteriorating their qualities 
from observation points to the survey base; fourth, simultaneous 
observation at four points by the use of twenty channels for data 
transmission shorten the time required for field measurements; 
fifth, parallel or series connection of four observation points can be 
used according to the arrangement of observation points. Field test 
of the present system was conducted by the use of lattice arrange- 
ment of observation points (13 points*13 points) at intervals of 100 
m, securing a fairly successful result. 4 refs., 9 figs., 1 tab. 


15288 (SEGJ-8901, pp. 203-208) Quasi three dimensional 
interpretation of high accuracy MT method data. Miura, Yasuo 
(Geothermal Energy Research Co., Ltd., Tokyo (Japan)); 
Kawakami, Noriaki; Takasugi, Shinji; Muramatsu, Shigeki. Society 
of Exploration Geophysicists of Japan, Tokyo (Japan). 10 May 
1989. (in Japanese). (CONF-8905237-: 80. Society of Exploration 
Geophysicists of Japan (SEGJ) conference, Tokyo (Japan), 10 May 
1989). In Proceedings of the 80th SEGJ conference. Order Num- 
ber DE90710404. Available from NTIS (US Sales Only), PC 
A16/MF A01. 

The data derived from the field test of high accuracy MT method 
were analyzed by the use of quasi three dimensional modeling pro- 
gram developed in 1988. The authors attempt to represent a three 
dimensional resistivity structure as a network of vertical sections 
which are derived from two dimensional modeling by the use of a 
small-sized computer. The process of analysis is as follows: first, 
the authors arrange a network of analysis lines in the test area; 
second, they obtain two dimensional model of each line based on 
one dimensional model of each line based on one dimensional 
modeling, and ascertain that the resistivity structure of each model 
conforms with those of the other models at their intersecting points; 
third, they compose a quasi three dimensional model by putting 
these two dimensional models together on a diagram. If the model 
obtained by this way does not fit the observed data, they put each 
of these two dimensional models into reanalysis. They repeated 
the analysis thirty to fifty times until they reach the final model. 7 
figs., 2 tabs. 


15289 (UCRL-21293) Variations in volatiles in magma bod- 
les based on studies of melt inclusions: Report of research 
project for sabbatical year, September 15, 1988 to June 15, 
1989. Vogel, T.A. (Michigan State Univ., East Lansing, MI (USA). 
Dept. of Geological Sciences). Lawrence Livermore National Lab., 
CA (USA); Michigan State Univ., East Lansing, MI (USA). Dept. of 
Geological Sciences. 15 Jun 1989. 3p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-48. Order Number 
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DE90006272. Available from NTIS, PC AO2/MF A01 - OSTI; GPO 


Dep. 

Knowledge of volatile concentrations in magmas are important in 
the prediction of explosive volcanism, and contribute to the under- 
standing of the carbon dioxide budget of the atmosphere. Some 
important variables that are controlled by volatiles are: crystalliza- 
tion temperature of phases, composition of liquids minimum, and 
viscosity. Volatiles are also catalysts for reactions. 


15290 New technique for seismic imaging and interpreta- 
tion. Reshef, M. diss. 140p. Tel Aviv Univ., Israel (Dec 1985). (in 
Hebrew and English). Available from National & Univ. Library, 
Jerusalem, Israel. 

English abstract only. Full dissertation in Hebrew. 

A methed is presented for processing data from 2-D seismic sur- 
veys, which provides better imaging of complicated geological 
structures than does the commonly used CDP method. The pre- 
sented method is not limited by the shape of the layers or by the 
velocity depth dependence. The imaging is done directly on the 
data which were collected in the field through depth migration of 
common shot gathers. Three different migration methods are pre- 
sented. The first is based on ray tracing and is used for mapping 
digitized horizons from the time section. It provides a simple, fast 
iterative method for velocity analysis. The other two migration 
methods map the entire time section into a depth section. One, 
which is based on a direct solution of the eikonal equation for cal- 
culating the acoustic wave time function, is limited to areas where 
the ray theory is valid. The other is based on a downward extrapo- 
lation of the recorded wave field by solving the acoustic wave 
equation. All three methods can be implemented in areas with any 
layer configuration and with lateral and vertical velocity variation. 
The computational sequence involves executing the migration after 
preliminary processing of the field data, for each shot file. The mi- 
gration based on the wave equation preserves amplitude values 
better, while the eikonal method provides more flexibility in the field 
shooting configuration. Successful migration requires 96 or more 
geophones with small group intervals. Field measurements demon- 


strate successful implementation of the method. (RP) 52 figs., 59 
refs. 


15291 Potassium-argon ages of polymetallic mineralization 
in the Gavnunim Valley, Makhtesh Ramon, Israel. Itamar, A. 
(Geological Survey of Israel, Israel (Jerusalem)); Steinitz, G. /srae/ 
Joumal of Earth-Sciences (Israel), 37(2-3): 83-89 (1988). 

Polymetallic, sulfo-arsenidic, vein-type mineralization occurs at 
the roof of the quartz syenite intrusions in the Gavnunim Valley, 
Makhtesh Ramon. Six K-feldspar (probably adularia) samples 
concentrated from different veins and lenses, where they are inter- 
grown with metallic minerals and quartz, and three hydrothermally 
altered whole rock quartz syenite samples were K-Ar dated. The 
calculated 40Ar/36Ar versus 40K/36Ar isochron of the six measure- 
ments performed on the K-feldspars from the veins yields an early 
Cretaceous age of 125-+2 Ma, with a 40Ar/36Ar initial value of 
about 295.5. The three altered quartz syenite samples show ages 
very close to the isochron. The K-Ar dates confirm field relation- 
ships which indicate that the mineralization and hydrothermal 
alteration were part of the same geological event, which closely fol- 
lowed the intrusion of the quartz syenite in the early Cretaceous. 
(Author) 1 tab., 1 map, 29 refs. 


15292 Petrology of the basalts and os from the 
Zemah-1 drill hole, Jordan Rift Valley. Mittlefehidt, D.W. (Ben- 
Gurion Univ. of the Negev, Geology & Mineralogy Dept., 
Beersheva, (Israel)); Slager, Y. /srae! Journal of Earth-Sciences 
(Israel), 35(1): 10-22 (1986). 

Samples from the Zemah-1 drill hole in the Jordan Rift Valley 
were analyzed to elucidate the origin of the rock formations. The 
magmatic samples are basalts and gabbros of alkaline basalt 
parentage. The section from 486-1184 m is probably entirely extru- 
sive in origin, while most of the magmatic rocks below 1750 m are 
intrusive. The intrusion of the gabbros may have been partially 
controlled by density contrasts, but this density filter allowed an 
anomalously thick basaltic layer to form, which appears to be due 
to a high basalt production rate, rather than to basalt ponding. The 
distribution and thickness of magmatic rocks in the section suggest 
that the Zemah-1 drill hole is on the flank of a volcano which was 


active during the extrusion of the Fejjas Tuff and the Cover basalts. 
Microprobe analyses show that the clinopyroxenes of the gabbros 
are homogeneous. This finding implies slow equilibrium cooling of 
the gabbros. In contrast, two of the sills contain zones of olivine 
accumulation which suggest fractionation of the magma. These 
observations can be reconciled if flow differentiation was the mech- 
anism of segregation of liquidus olivine in the magma. (RP) 5 figs., 
2 tabs., 1 map, 23 refs. 


15293 Sinai granites: a discussion of their origin based on 
petrological and Sr-isotope constraints. Mittlefehidt, D.W. (Ben- 
Gurion Univ. of the Negev, Geology & Mineralogy Dept., 
Beersheva, (Israel)); Reymer, A.P.S. Israel Journal of Earth- 
Sciences (Israel), 35(1): 40-50 (1986). 

The initial Sr-isotope ratios for Sinai felsic igneous rocks, al 
though low, do not uniquely define the mantle as the source region 
for these rocks. A lower crust of mafic (basaltic to andesitic) com- 
position could yield low initial-ratio granites, even if the source 
were quite old. The lowest initial-ratio * yw may have come 
from a crustal source that was about 10° years old at the time of 
granite genesis, whereas the higher initial ratios could have come 
from a 10° year old source. Petrological and geochemical argu- 
ments show that it is unlikely that the granites were derived from 
the mantie as this explanation would require the addition of more 
material than is present in the crust today. We believe that the 
petrological constraints can only be satisfied if the granites are re- 
mobilized lower crustal material. In our view, the batholithic stage 
of the Sinai history is a stage of major chemical reorganization of 
the crust. (Author) 1 tab., 51 refs. 


15294 Geology of underground storage for hydrocarbons in 
israel. Concepts and case histories. Fiexer, A. (Tel Aviv Univ., 
Geophysics & Planetary Sciences Dept., Tel Aviv, (israel)); Pol 
ishook, B.; Yavne, A.; Dimant, E. /srae/ Journal of Earth-Sciences 
(Israel), 35(2): 85-95 (1986). 

The feasibility of underground storage of hydrocarbons in dry 
rock above the water table, in Israel, is discussed, including 4 case 
studies. Extensive geological, hydrological and rock mechanical 
studies have shown that underground storage caverns can be ex- 
cavated in selected rock masses, of which the most favorable 
formations belong to the Eocene (Avedat Group). Purely geotechni- 
cal considerations favor the southern projects at En-Ziq and 
Giv’at-Shemen, in areas characterized by massive, homogeneous, 
thick, horizontal, widely distributed and minimally fractured rock 
mass. The rock strength at the northern projects at Mesilat Zion 
and Allone Abba is higher, due to the higher limestone content, but 
the rock mass at these sites is more fractured and less massive, 
so that it is difficult to find a site with a continuous wide geographic 
distribution of a desired rock formation. (RP) 4 figs., 2 tabs., 1 
map, 35 refs. 


15295 Geostatistical principles Illustrated by a thickness 
analysis of the Ef’e oll shale deposit. Gill, D. (Geological Survey 
of Israel, Jerusalem (Israel)); David, M. /srael Journal of Earth- 
Sciences (israel), 33(1-2): 48-62 (1984). 

Geostatics deals with 3-dimensional, location-dependent data. 
Analysis of the thickness distribution of the Ef’e oil shale deposit, in 
southern Israel, is used as a case study in which several geostatis- 
tical concepts are reviewed. The spatial continuity of any 
regionalized variable, e.g., a mineralization phenomenon, can be 
quantitatively represented by the variogram function, which 
facilitates the determination of the estimation error involved in inter- 
polating between sampling points. The study described involved 29 
prospecting drill holes in a 15.5 km? area in the center of the Efe 
syncline. The spatial continuity of the deposit thickness can be es- 
timated with a sill (variance) of 19.8 m? and a range (zone of 
influence of a sample) of 1125 m. The current number and distribu- 
tion of drill holes enables the deposit thickness to be known with 
about 10% precision, i.e., the average thickness is 37.7 m -+ 4 m. 
Almost as good precision could have been obtained from half the 
number of drill holes on a 1000 m square grid. It is suggested that 
nearby deposits be explored by drilling on a 1000 m square grid 
and that a small part of the Ef'e deposit be drilled on a denser, 
100-200 m square grid. (RP) 1 fig., 1 tab., 3 maps, 41 refs. 
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15296 Engineering-geology aspects of an underground ex- 
cavation in soft chalk. Rozen, A. (Petroleum Services Ltd., Tel 


Aviv, (Israel)); Sebel, J. /srae/ Journal of Earth-Sciences (Israel), 
35(2): 124-135 (1986). 

The underground excavation described herein is the first stage of 
an underground storage scheme which involves further excavation 
of caverns and connecting tunnels. The present stage involves a 
15 m span, 16 m high, 100 m long chamber, believed to be the 
largest in the world, excavated in soft chalk. Extensive rock- 
mechanics studies and in-situ geotechnical measurements were 
carried out in order to verify the various geotechnical models and 
theories used during the design phase. The inter-relationship of in- 
vestigation, testing, analysis and design are presented in this 
case-history. (Author) 8 figs., 4 tabs., 24 refs. 


15297 Accretion tectonics and crustal structure in Alaska. 
Coney, P.J. (Univ. of Arizona, Tucson (USA)); Jones, D.L. Tectono- 
physics (Netherlands), 119: 265-283 (1985). 

The entire width of the North American Cordillera in Alaska is 
made up of suspect terranes. Pre-Late Cretaceous paleogeography 
is poorly constrained and the ultimate origins of the many frag- 
ments which make up the state are unclear. The Prince William and 
Chugach terranes accreted since Late Cretaceous time and repre- 
sent the collapse of much of the northeast Pacific Ocean swept 
into what today is southern Alaska. Greater Wrangellia, a compos- 
ite terrane now dispersed into fragments scattered from Idaho to 
southern Alaska, apparently accreted into Alaska in Late Creta- 
ceous time crushing an enormous deep-marine flysch basin on its 
inboard side. Most of interior eastern Alaska is the Yukon Tanana 
terrane, a very large entirely fault-bounded metamorphic-plutonic 
assemblage covering thousands of square kilometers in Canada as 
well as Alaska. The original stratigraphy and relationship to North 
America of the Yukon-Tanana terrane are both obscure. A col- 
lapsed Mesozoic flysch basin, similar to the one inboard of 
Wrangellia, lies along the northern margin. The Brooks Range itself 
is a stack of north vergent nappes, the telescoping of which began 
in Early Cretaceous time. Despite compelling evidence for thou- 
sands of kilometers of relative displacement between the accreted 
terranes, and large amounts of telescoping, translation, and rota- 
tion since accretion, the resulting new continental crust added to 
North America in Alaska carries few obvious signatures that allow 
application of currently popular simple plate tectonic models. In- 
traplate telescoping and strike-slip translations, delamination at 
mid-crustal levels, and large-scale lithospheric wedging were im- 
portant processes in northern Cordilleran tectonic evolution. 


15298 _Inter- and intra-crystal REE variations in apatite from 
the Bob | | pegmatite, Black Hilis, South Dakota. Jolliff, 
B.L. (South Dakota School of Mines and Technology, Rapid City 
(USA)); Papike, J.J.; Shearer, C.K.; Shimizu, N. Geochimica et 
Cosmochimica Acta (USA), 53(2): 429-441 (Feb 1989). DOE Con- 
tract FG01-84ER13259. 

Concentrations of rare earth elements (REE) have been mea- 
sured on a suite of apatite crystals from an internally zoned granitic 
pegmatite enriched in Li, B, Be, F, Nb, Ta, Sn and U with a 
Cameca IMS 3f ion microprobe using energy filtering. An apatite 
specimen from the Tin Mountain pegmatite, analyzed previously by 
isotope dilution, was used as a standard. The chondrite-normalized 
pattern determined with the ion microprobe closely matches the 
pattern determined by isotope dilution, with maxima at Sm and Dy, 
and minima at Nd and Er. Apatite samples from the Bob Ingersoll 
pegmatite show a large range of REE patterns and concentrations. 
In one case, apatite crystals within millimeters show differences in 
REE concentrations and pattern shapes, including a switch from 
positive to negative Eu anomalies. These effects may be coupled 
with non-ideal partitioning of REE in a heterogeneous mixture of 
melt, aqueous fluid and crystals. REE concentrations in apatite 
samples from the different pegmatite zones indicate a large varia- 
tion in outer zones, high concentrations near the pegmatite core, 
and very low concentration in the core. Patterns are flat to slightly 
inclined (Ce/Yb: 1 to 5), and most samples have positive Eu 
anomalies. The magnitude of positive Eu anomalies decreases with 
inward position in the pegmatite, possibly indicating a progressive 
increase in O02, and a sharp increase may be indicated by 


470 ERA Vol. 15, No. 6 


systematic Ce depletion in apatite from the pegmatite core. REE- 
specific volatile complexes may contribute to variations, including 
unusual kinks, observed in REE patterns of apatite from mineral 
assemblages in upper parts of the pegmatite. 


15299 A test of the smoothness of the elemental abun- 
dances of carbonaceous chondrites. Burnett, D.S. (California 
Institute of Technology, Pasadena (USA)); Woolum, D.S.; Ben- 
jamin, T.M.; Rogers, P.S.Z.; Duffy, C.J.; Maggiore, C. Geochimica 
et Cosmochimica Acta (USA), 53(2): 471-481 (Feb 1989). 

The identification of Cl chondrite concentrations with average so- 
lar system abundances for heavy elements is based primarily on 
the smoothness of the Cl abundance curves for odd mass nuclei. 
A good test of smoothness is measurement of all elements in a 
given mass range in the same sample with the same technique. 
High precision proton-induced X-ray spectra of Cl chondrites 
yielded analyses of 17 elements (Ni through Ru, plus Fe and Pb) 
with precisions better than 10% for all except As, Pb, Nb, and Ru. 
Excellent theoretical descriptions of the spectra were obtained. Two 
independent estimates of precision agree well, giving confidence in 
the quoted errors. Intersample differences are the largest source of 
variability. Within these limits good agreement with literature results 
are obtained, except for As and Y. Although the authors Y values 
are 10 to 30% lower than previously adopted, a monoelemental 
S-process peak in the abundance curve at Y is still necessary. Ex- 
cept for Br (higher by 59% in Ivuna), there are no significant 
concentration differences between Orgueil and lvuna. In general, 
their results confirm previous abundance curves. The abundances 
are exceptionally smooth and strongly decreasing in the mass 60- 
75 region. From mass 75-101 a smooth curve can be drawn, within 
limits of intersample variability, except for the Y peak. Over the 
whole periodic table a large number of peaks of probable nucle- 
osynthetic origin can be identified, some understood, some not. 
These smoothness deviations are 10 to 30% and set an overall 
limit to the smoothness argument alone in justifying using Cl abun- 
dances as average solar system values. 


15300 Diffusion, phase equilibria and partitioning experi- 
ments in the Ni-Fe-Ru system. Blum, J.D. (California Institute of 
Technology, Pasadena (USA)); Wasserburg, G.J.; Hutcheon, |.D.; 
Beckett, J.R.; Stolper, E.M. Geochimica et Cosmochimica Acta 
(USA), 53(2): 483-489 (Feb 1989). DOE Contract FG03- 
88ER13851. 

The diffusion coefficient for Ru in Ni (D"“y;) was determined by 
the thin-film diffusion method in the temperature range of 1,073 to 
1,673 K. Phase boundaries and tie lines in a Ni-Fe-Ru-rich system 
were determined at 1,273, 1,073, and 873 K. A wide miscibility gap 
is present at each temperature, separating a close-packed hexago- 
nal eRu-Fe phase from a face-centered cubic ,Ni-Fe phase. The 
partitioning behavior of Pt and ir between phases in a Ni-Fe-Ru- 
rich system and V between phases in a Ni-Fe-O-rich system was 
determined at 873 K. Pt partitions preferentially into the .Ni-Fe 
phase, whereas Ir prefers the eRu-Fe phase. V partitions strongly 
into Fe oxides relative to ,Ni-Fe. The experimental results have 
applications in the fields of meteoritics, ore-deposit geology and 
materials science. 


15301 Quantitative determination of mineral content of geo- 
logical samples by x-ray diffraction: Reply. Pawloski, G.A. 
(Lawrence Livermore National Lab., CA (USA)). American Mineral- 
ogist (USA), 72(8-4): 441-443 (Mar-Apr 1987). 

This paper describes the external-standard-intensity method of 
x-ray diffraction which provides a rapid routine quantification of ge- 
ologic samples. Various geologic materials were analyzed by this 
method of different crystal classes, grain sizes, and chemical com- 
position. The results are compared for accuracy and variations. 


15302 Comparative study of 7Rn, “Ar, * Ar and >" Ar leak- 
age from rocks and minerais: implications for the role of 
nanopores in gas transport through natural silicates. Krish- 
naswami, S. (Yale Univ., New Haven, CT (USA)); Seidemann, D.E. 
Geochimica et Cosmochimica Acta (USA), 52(3): 655-658 (Mar 
1988). DOE Contract FG02-87ER60576. 

The authors have measured the leakage of radiogenic 22Rn and 
“ar and reactor-produced **Ar and °7Ar in samples of granites, 
plagioclase, orthoclase, cleavelandite and hornblende to assess 





the role of nanopores in gas transport through them. The °®Ar and 
37 Ar were produced by fast neutron irradiation of the samples in 
vacuum sealed ampoules. The leakage of all three Ar isotopes was 
barely measurable. In contrast, the leakage of 722Rn ranged be- 
tween 1.45-18.1% orders of magnitude higher than that of the Ar 
isotopes. The extremely low Ar isotope leakage suggests that the 
samples studied are not permeated by extensive nanopore net- 
works which intersect grain surfaces. The relatively high ““Rn loss 


from these samples, therefore, has to be attributed to preferential 
enrichment of 2*6Ra (2°8U) on grain surfaces or to the existence of 
U-Th accessory minerals in or around grain boundaries from which 
substantial quantities of 2@*Rn escape. 


15303 The surface chemistry of dissolving labradorite 
feldspar. Casey, W.H. (Sandia National Laboratories, Albu- 
querque, NM (USA)); Westrich, H.R.; Arnold, G.W.; Banfield, J.F. 
Geochimica et Cosmochimica Acta (USA), 53(4): 821-832 (Apr 
1989). DOE Contract AC04-76DP00789. 

Elastic recoil detection (ERD) analysis was used in conjunction 
with Rutherford backscattering (RBS) analysis to determine depth 
profiles of hydrogen, silicon, aluminum and calcium in labradorite 
crystals reacted under various pH conditions. The inventory of hy- 
drogen in the mineral is strongly affected by solution pH. Hydrogen 
extensively infiltrates the mineral during reaction for 264 hours with 
solutions in the pH range 1-3. Infiltration is accompanied by exten- 
sive removal of sodium, calcium and aluminum from the mineral. 
This incongruent reaction proceeds to several hundreds of 
angstroms of depth and produces a silicon-rich surface which is 
amorphous to electron diffraction. The amount of hydrogen in the 
reacted layer is much less than is predicted from knowledge of the 
quantity of cations leached from the feldspar. These low invento- 
ries of hydrogen suggest that hydrogen-bearing groups in the 
reacted layer repolymermize subsequent to ion exchange and 
depolymerization reactions. This repolymerization eliminates hydro- 
gen from the layer. At higher pH conditions (pH > 5), hydrogen 
inventories in the crystals decrease with time relative to an unre- 
acted reference crystal. Hydrogen does not infiltrate beyond the 
first few unit cells of feldspar. Thus, dissolution in slightly acid, 
near-neutral, and basic solutions proceeds at the immediate sur- 
face of the feldspar. Within the limit of the RBS technique, there is 
no evidence for incongruent dissolution at these conditions. 


15304 Thermodynamics of NaCi-H20: A new equation of 
state tor the near-critical region and comparisons with other 
equations for adjoining region. Tanger, J.C. IV (Univ. of Califor- 
nia, Berkeley (USA)); Pitzer, K.S. Geochimica et Cosmochimica 
Acta (USA), 53(5): 973-987 (May 1989). DOE Contract AC03- 
76SF00098. 

A new equation of state for NaCl-H20 is based on an expansion 
around the critical point of pure H2O. Only a few simple terms re- 
late to the NaCl content, but the complete equation of Haar et al. 
(1984) is used for H2O. Three temperature-dependent parameters 
are adjusted to fit the entire vapor-liquid coexistence surface from 
250 to 600°C. One further temperature-dependent function relates 
the chemical potential of NaCl to that of the solid. Appropriate 
derivatives of the parent function for the Helmholtz energy then 
yield the density and the full array of thermodynamic properties. 
While full agreement with all experimental data within their uncer- 
tainties is not attained, the agreement is good throughout the 
range 300 to 600°C, vapor + liquid saturation pressure to one kbar 
and from the vapor composition at the three-phase line to that of 
the corresponding liquid. Comparisons with published equations 
valid for liquid-only or vapor-only conditions also show satisfactory 
agreement. 


15305 Radium-thorium disequilibrium and zeolite-water ion 
exchange in a Yellowstone hydrothermal environment. Stur- 
chio, N.C. (Argonne National Laboratory, IL (USA)); Bohike, J.K.; 
Binz, C.M. Geochimica et Cosmochimica Acta (USA), 53(5): 
1025-1034 (May 1989). DOE Contract W-31-109-ENG-38. 

Whole rock samples of hydrothermally altered Biscuit Basin rhyo- 
lite from Yellowstone drill cores Y-7 and Y-8 were analyzed for 
226Ra and 2°°Th to determine the extent of radioactive disequilib- 
rium and its relation to the rates and mechanisms of element 
transport in the shallow portion of an active hydrothermal system. 
The (776Ra/*°°Th) activity ratios range from 0.73 to 1.46 and are 
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generally correlated with Th-normalized Ba concentrations (Bay). 
Compositions of clinoptilolite and mordenite in these samples are 
consistent with ion exchange equilibrium between zeolites and co- 
existing thermal waters. Average K®*sninersi—water Values are 1.0 - 
105 ml/g for clinoptilolite and 1.4 . 10* mL/g for mordenite. Appar- 
ent diffusivities through matrix porosity estimated for R and Ba 
range from ~10~-'? to ~10—'° cm? s—' in thoroughly zeolitic rhyo- 
lite; these rates of diffusion are too low to account for the observed 
distance scale of (*°Ra/°Th) disequilibrium. The correlated val- 
ues of (*76Ra/*°Th) disequilibrium and Bay represent zeolite-water 
ion exchange equilibrium that is caused by porous flow of water 
through the rock matrix and by the relatively rapid diffusion of 
cations within the zeolite lattices. A water flux of at least ~2.5 
CM? water/CM* ocx) yr" is required to produce measurable (°7°Ra/ 

) disequilibrium, whereas at least ~23 (cm? water/CM* ocx) YO" 
is required for the sample exhibiting the most extreme Ra/ 
23°Th) disequilibrium; these fluxes are much higher than those that 
can be inferred from net mass transfers of stable species. 


15306 Relation between DH ratios and '*0/"*0 ratios in cel 
lulose from linen and maize—implications for paleoclimatology 
and for sindonology. DeNiro, M.J. (Univ. of California, Los Ange- 
les (USA)); Sternberg, L.D.; Marino, B.D.; Druzik, J.R. Geochimica 
et Cosmochimica Acta (USA), 52(9): 2189-2196 (Sep 1988). 

The '®0/"6O ratios of cellulose and the D/H ratios of cellulose ni- 
trate were determined for linen, a textile produced from the fibers 
of the flax plant Linum usitatissimum, and for maize (Zea mays) 
from a variety of geographic locations in Europe, the Middle East, 
and North and South America. The regression lines of 5D values 
on 5'®0 values had slopes of 5.4 and 5.8 for the two species. Sta- 
tistical analysis of results reported in the only other study in which 
samples of a single species that grew under a variety of climatic 
conditions were analyzed yielded slopes of ~6 when 5D values of 
cellulose nitrate were regressed on 5'®O values of cellulose. The 
occurrence of this previously unrecognized relationship in three 
species suggests it may obtain in other plants as well. Determining 
the basis for this relationship, which is not possible given current 
understanding of fractionation of the isotopes of oxygen and hydro- 
gen by plants, should lead to increased understanding of how D/H 
and 1°0/'6O ratios in cellulose isolated from fossil plants are re- 
lated to paleoclimates. The separation of most linen samples from 
Europe from those originating in the Middie East when 6D values 
are plotted against 5'°O values suggests it may be possible to use 
the isotope ratios of cellulose prepared from the Shroud of Turin to 
resolve the controversy concerning its geographic origin. 


15307 Thermochemistry and structure of glasses along the 
join NaAISi,Og-NaBSizOg. Geisinger, K.L. (Corning Glass Works, 
NY (USA)); Oestrike, R.; Navrotsky, A.; Turner, G.L.; Kirkpatrick, 
R.J. Geochimica et Cosmochimica Acta (USA), 52(10): 2405-2414 
(Oct 1988). DOE Contract FG02-85ER13437. 

Glasses along the join NaAlSig-Og-NaBiO, and the end-member 
crystalline phases albite and reedmergnerite were investigated 
using ''B, “Na, 27Al and 2°Si MAS NMR spectroscopy and oxide- 
melt solution calorimetry. The glasses have substantial positive 
enthalpies of mixing described by the equation AH,,, 
(kcal-mol™'™51) = 4.4(+ 1.0)X(1 - X), where X is the mole fraction 
Rd component. ''B MAS NMR spectra show that boron occurs in 
both trigonal and tetrahedral coordination in the glasses, with the 
percentage of B in trigonal coordination decreasing from about 
60% at RdopAbao to about 29% at Rdio9. Thus, the glasses are 
structurally more complex than the end-member crystals which are 
tetrahedral framework minerals. The NMR data suggest that all or 
most of the Si, Al and tetrahedral B occur in Q* (framework) sites. 
They are also consistent with the ideas that most of the tetrahedral 
B does not extensively copolymerize with trigonal boron, that at 
least some of the non-bridging oxygens formed by the presence of 
trigonal boron are located on SiO, tetrahedra, and that Si and trig- 
onal B do not occur as next-nearest neighbors. Both the NMR and 
the AH,,, results indicate the presence of clustering. Such cluster- 
ing might involve separation into framework regions and regions 
dominated by trigonal boron and/or into B-rich and Al-rich frame- 
work regions. 
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15308 Isotopic diversity in nebular dust: The distribution of 
Ti isotopic anomalies in carbonaceous chondrites. Niemeyer, 
S. (Lawrence Livermore National Laboratory, CA (USA)). Geochim- 
ica et Cosmochimica Acta (USA), 52(12): 2941-2954 (Dec 1988). 
DOE Contract W-7405-ENG-48. 

Average Ti isotopic patterns are derived for each class of car- 
bonaceous chondrite from a chemically characterized suite of 
whole-rock samples. There is a well-resolved excess of °°Ti in a 
subset of Cl meteorites. Mean values of the 5°Ti excess for the 
four classes span a range of only 2 e-units, with an apparent posi- 
tive correlation with Al content. Previous evidence for anomalies in 
chondrules is augmented here by demonstrating that: (1) the more 
pristine Ca-Al-rich inclusions (CAls) in Efremovka show the same 
isotopic pattern as the typical Allende CAI; and, (2) CM and CV 
matrix carry 5°Ti excesses of about 2 e-units. The distribution of Ti 
isotopic anomalies among matrix, chondrules, and CAls suggests a 
model in which all three constituents formed from precursor- 
assemblages in which some chemical memories were still intact; 
the isotopic differences reflect fractionations among the carrier 
phases of the different isotopic components. Chondrules formed by 
a mostly closed-system melting of their precursors, and thus pro- 
vide a recording of the extent of nebular heterogeneity on the 
mg-size scale. The larger anomalies in CAls, compared to matrix 
and most (but not all) chondrules, are attributed primarily to an 
open- rather than closed-system processing of the CAI precursors. 
Precursors of both FUN and normal CAls experienced an episode 
of intense processing, perhaps partial melting, that created the 
FUN characteristics, but for normal CAls the FUN effects were 
erased by subsequent isotopic equilibration and exchange. 


15309 Method of effecting expanding chemical anchor/seals 
for rock cavities. Swanson, D.; Schlump, M. To Department of the 
Interior, Washington, DC. USA Patent Application 7-383,111. 20 
Jun 1989. 18p. Available from NTIS, PC AO3/MF A01. 

This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 

This method discusses sealing a cavity formed in a rock against 
the passage of fluids without fracturing the rock; by placing 
wadding in the cavity and adding a supply of expanding chemical 
grout; a seal was been developed upon hardening. 
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6401 Astrophysics and Cosmology 


Refer also to citation(s) 14781, 14782, 14871, 15298, 15299, 
15307, 15397, 15398, 15485, 15538, 15629 


15310 (AD-A-213114/2/XAB) Rotation of the photospheric 
magnetic fields: A north-south asymmetry. Antonucci, E.; Hoek- 
sema, J.T.; Scherrer, P.H. Stanford Univ., CA (USA). Center for 
Space Science and Astrophysics. Aug 1989. 15p. (CSSA-ASTRO- 
89-14). Available from NTIS, PC AO3/MF A01. 

During most of solar cycle 21, the large-scale photospheric field 
rotated more rapidly in the northern hemisphere than in the south- 
ern. The large-scale northern field rotated with a 26.9 day period 
(synodic), was centered at 15 degress N, and covered a latitude 
zone about 24 degrees wide. The large-scale southern field rotated 
with a periodicity of 28.1 days, was centered at 26 degrees S, and 
covered a latitude zone about 32 degrees wide. The authors analy- 
sis showed rotational power at only a few discrete latitudes and 
frequencies in each hemisphere. The center of each peak lies near 
the sunspot differential rotation curve. The largest scale field con- 
tributes to the configuration of the coronal and interplanetary 
magnetic field (IMF). The strength of the first harmonic of the 
northern field suggests that this structure may be related to the 4- 
sector pattern observed in the IMF polarity. The southern field had 
much lower power at the first harmonic of the solar rotation rate 
and so would contribute only to a 2-sector structure in the IMF. 
These results were discovered in Fourier analysis of photospheric 
synoptic charts obtained at the Wilcox Solar Observatory from 


1976 - 1986 and confirmed a higher-resolution map from the Na- 
tional Solar Observatory. Mt. Wilson magnetic field measurements 
from solar cycle 20 show a similar north-south asymmetry. 


15311 (ANL-HEP-CP-89-92) Contained events in Soudan 2. 
Allison, W.W.M. (Oxford Univ. (UK)); Barr, G.D.; Brooks, C.B.; 
Cobb, J.H.; Kirby-Gallagher, L.M.; Giles, R.H.; Perkins, D.H.; 
Shield, P.D.; Thomson, M.A.; West, N. Argonne National Lab., IL 
(USA). High Energy Physics Div. 23 Aug 1989. 4p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
(CONF-900122-8: 21. international cosmic ray conference, 
Adalaide (Australia), 6-19 Jan 1990). Order Number DE90005648. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

A search for contained events in the Soudan 2 nucleon decay 
detector has been made for the initial exposure of the first quarter 
of the 1.1 kiloton detector. This corresponds to an exposure of 
0.083 kiloton years in the fiducial volume. We observe 5 vmy can- 
didate events and 5 1. candidate events. Results of Monte Carlo 
simulations of neutrino events and proton decay events in Soudan 
2 are compared. 6 refs., 3 figs. 


15312 (ANL-HEP-CP-89-93) Studies of .’s underground 
with the Soudan 2 Tracker. Kochocki, J.; Benjamin, D.; Ewen, B.; 
Kafka, T.; Mann, A.; McMaster, L.; Milburn, R.; Napier, A.; Oliver, 
W.; Saitta, B. Argonne National Lab., IL (USA). 23 Aug 1989. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. (CONF-900129-7: 21. international cosmic ray 
conference, Adelaide (Australia), 6-19 Jan 1990). Order Number 
DE90005656. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

During the period July 1987 through March 1988, a section of 
the Soudan 2 active shield known as the ‘Tracker’ recorded 
~250,000 muon tracks. The detector is located in the Tower- 
Soudan State Park in Soudan, Minnesota USA at a depth of 2090 
meters-water equivalent. We have analysed the data collected and 
searched for time-dependent astronomical sources. Distributions in 
azimuthal and zenith angles as well as declination and right ascen- 
sion are shown. 1 ref., 7 figs., 1 tab. 


15313 (ANL-HEP-CP-89-94) Cosmic ray events in Soudan 
2. Ambats, |.; Ayres, D.; Balika, L.; Barrett, W.L.; Dawson, J.; 
Fields, T.; Goodman, M.C.; Hill, N.; Jankowski, D.J.; Lopez, F. Ar- 
gonne National Lab., IL (USA). 23 Aug 1989. 4p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
(CONF-900129-6: 21. international cosmic ray conference, Ade- 
laide (Australia), 6-19 Jan 1990). Order Number DE90005657. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The Soudan 2 detector is located at a depth of 2090 meters- 
water equivalent (mwe). About 2 million muon events have been 
recorded. Here we report on our plans to analyze them for compar- 
ison with expectations from atmospheric cosmic ray models. Plans 
and capabilities to analyze multiple muons and monopoles are also 
discussed. 3 refs., 5 figs. 


15314 (ANL-HEP-CP-—89-99) Underground muons from the 
direction of Cygnus X-3. Johns, K. (Minnesota Univ., Minneapo- 
lis, MN (USA). School of Physics and Astronomy); Marshak, M.L.; 
Peterson, E.A.; Ruddick, K.; Shupe, M.; Ayres, D.S.; Fields, T.H.; 
May, E.N.; Price, L.E. Argonne National Lab., IL (USA). 11 Sep 
1989. 4p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. (CONF-900122-6: 21. international cosmic 
ray conference, Adalaide (Australia), 6-19 Jan 1990). Order Num- 
ber DE90005646. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

We report on 3.2 years live time of underground muon observa- 
tions taken between 1981 and 1989 using the Soudan 1 
proportional tube detector, located at a depth of 1800 m water 
equivalent. The post-1984 observations are consistent with our ear- 
lier data on an excess signal apparently correlated with the Cygnus 
X-3 orbital period. The signal-to-background ratio in the entire data 
sample is 1 to 3 percent, depending on phase width. 10 refs., 2 
figs., 1 tab. 


15315 (ANL-HEP-CP-89-100) Underground muon observe- 
tions in the Soudan 2 detector. Allison, W.W.M. (Oxford Univ. 
(UK). Nuclear Physics Lab.); Barr, G.D.; Brooks, C.B.; Cobb, J.H.; 
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Kirby-Gallagher, L.M.; Giles, R.H.; Perkins, D.H.; Shield, P.D.; 
Thomson, M.A.; West, N. Argonne National Lab., IL (USA). 11 Sep 
1989. 3p. Sponsored by U.S. DOE Energy Research; U.K. Science 
and Engineering Research Council. DOE Contract W-31109-ENG- 
38. (CONF-900122-7: 21. international cosmic ray conference, 
Adalaide (Australia), 6-19 Jan 1990). Order Number DE90005647. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The Soudan 2 nucleon decay detector has recorded data since 
Summer 1988 using a quarter (dimensions 4 m by 8 m by 5 m 
high) of the eventual detector. This iron-argon time projection 
chamber records extensive data on each event and has excellsnt 
angular and multi-track resolution. We describe the trigger, the 
event analysis procedure and the current status of the detector and 
the underground muon data sample. 1 ref. 


15316 (CONF-880280—6) Nucleus-nucieus reactions above 
TeV/amu region. JACEE Collaboration. Washington Univ., Seattle, 
WA (USA). Visual Techniques Lab. [1988]. 15p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AS06-88ER40423. 
(VTL-PUB—121). From International conference on physics and as- 
trophysics of quark-gluon plasma; Bombay (india); 8-12 Feb 1988. 
Order Number DE90006004. Available from NTIS, PC A03/MF 
A01; OSTI; INIS. 

Transverse moments of gamma rays and/or x° mesons pro- 
duced in high energy (2TeV/amu) cosmic ray nucleus-nucleus 
collisions have been measured with emulsion chambers. A group 
of events having large average transverse momenta, <p7> have 
been found, which exceed the apparent limiting behavior of <p; > 
increased with both increasing energy density and rapidity density. 
A set of heavy-ion collision data have been analysed to examine 
the photon to hadron production rate in the forward pseudorapidity 
region, in terms of number ratio, Ry and of momentum flow ratio, 
Ru. With some photon-rich events, the isospin structures along the 
pseudorapidity axis were examined. The results implies that in the 
event-by-event basis, the local isospin conservation does not ap- 
parently hold, however the global ratio, by estimating the total 
number of photons from the momentum distribution could restore 
the symmetries except for some special events. 34 refs., 12 figs., 2 
tabs. 


15317 (CONF-900129-8) Particle correlations in JACEE 
[Japanese-American Cooperative Emulsion Experiment] 
nucleus-nucleus collisions. The JACEE Collaboration. Washing- 
ton Univ., Seattle, WA (USA). [1990]. 4p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AS06-88ER40423. From 21. in- 
ternational cosmic ray conference; Adelaide (Australia); 6-19 Jan 
1990. Order Number DE90006006. Available from NTIS, PC 
A02/MF A01; OSTI; INIS. 

Correlations in the production of charged particles and photons 
can be examined in detail in the central and forward rapidity range 
using high multiplicity (>100 charged tracks) events from JACEE 
emulsion chambers. Results are presented on several forms of cor- 
relations studies. 9 refs., 2 figs. 


15318 (CONF-900129-9) Pseudorapidity densities and fluc- 
tuations in central °2S interactions at 200A GeV. The EMU-01 
Collaboration. Washington Univ., Seattle, WA (USA). [1990]. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AS06- 
88ER40423. From 21. international cosmic ray conference; 
Adelaide (Australia); 6-19 Jan 1990. Order Number DE90006007. 
Available from NTIS, PC A02/MF A01; OSTI; INIS. 

Observations of heavy ion interactions at the highest available 
accelerator energies provide essential information for the analysis 
and interpretation of cosmic ray interactions. We report on an ex- 
periment in which emulsion chamber detectors were exposed to 
beams of 200A GeV °S ions at the CERN SPS. We present 
Statistical features of pseudorapidity distributions from central colli- 
sions in the experimental sample and compare them with the 
predictions from the Lund Model (FRITIOF) which contains only 
conventional physics. 8 refs., 3 figs. 


15319 (CONF-8805142-50) Pseudorapidity distributions 
and correlations in central '°O interactions at 200 A GeV. 
Wilkes, R.J. The EMU-01 Collaboration. Washington Univ., Seattle, 
WA (USA). Visual Techniques Lab. [1988]. 6p. Sponsored by U.S. 
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DOE Energy Research. DOE Contract AS06-88ER40423. (VTL- 
PUB—122). From 3. international conference on the interactions 
between particle and nuclear physics; Rockport, ME (USA); 14-19 
May 1988. Order Number DE90006005. Available from NTIS, PC 
A02/MF A01; OSTI; INIS. 

Whether or not adequate energy densities for a transition to the 
Quark-Gluon Plasma (QGP) phase are possible in '®O and *°S in- 
duced reactions is still an open question. Before unambiguous 
signals can be identified it is necessary to understand the back- 
ground upon which the expected QGP signatures can be sought. 
An important aim of early experiments in this new energy density 
regime is thus to understand the process of hadronization in a 
nuclear environment. In any discussion of high energy nucleus- 
nucleus collisions formation time is an important feature. If, for 
example, the final state particles are produced instantaneously in a 
bound hadron-nucleon collision, all these particles will have a 
chance to reinteract inside the nuclear medium. If, on the other 
hand, the formation time is long, i.e., longer than the nuclear diam- 
eter, the energy flux will stay together as a unit throughout its 
passage through the target nucleus. While these extreme cases are 
clearly unrealistic, one expects interaction parameters such as the 
multiplicity and pseudorapidity distributions to be sensitive functions 
of the formation time. Here we present results on charged hadron 
production in an experiment using tracking detectors with the high- 
est possible spatial resolution: emulsion chambers. A sample of the 
most central collisions will be compared to the predictions of the 
Lund Model, which does an accurate job of representing conven- 
tional physics in nuclear collisions. We can use the high resolution 
of our detectors to examine spatial correlations in several ways. In 
particular, the radial size of the particle formation region can be es- 
timated using pion interferometry techniques. 12 refs., 3 figs. 


15320 (DOE/ER/40105-580) Theoretical and experimental 
high energy physics: Progress report, January 1, 1988— 
December 31, 1988. Gasiorowicz, S.; Ruddick, K. Minnesota 
Univ., Minneapolis, MN (USA). School of Physics and Astronomy. 
[1988]. 95p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-83ER40105. Order Number DE90006168. Available 
from NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 

This report discusses experimental and theoretical work in High 
Energy Physics. Some topics discussed are: quantum field theory; 
supersymmetry; cosmology; superstring model; relic photinos; infla- 
tionary universe; dark matter; standard model; supernovae; 
semileptonic decay; quantum Langevin equation; underground neu- 
trino detection at Soudan; strange quark systems; cosmic ray 
detection; superconducting super collider detectors; and studies of 
direct photon production. (LSP) 


15321 (DOE/ER/40257-5) Nor-accelerator particle physics: 
Progress report, February 1, 1989—January 31, 1990. Steinberg, 
R.|. Drexel Univ., Philadelphia, PA (USA). Particle Physics Group. 
Jan 1990. 35p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-86ER40257. Order Number DE90006132. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The goals of this research are the experimental testing of funda- 
mental theories of physics such as grand unification and the 
exploration of cosmic phenomena through the techniques of parti- 
cle physics. We are currently engaged in construction of the 
MACRO detector, an Italian-American collaborative research instru- 
ment with a total particle acceptance of 10,000 m*sr, which will 
perform a_ sensitive search for magnetic monopoles using 
excitation-ionization methods. Other major objective of the MACRO 
experiment are to search for astrophysical high neutrinos 
expected to be emitted by such objects as Vela X-1, LMC X-4 and 
SN-1987A and to search for low energy neutrino bursts from gravi- 
tational stellar collapse. We are also working on BOREX, a liquid 
scintillation solar neutrino experiment and GRANDE, a proposed 
very large area surface detector for astrophysical neutrinos, and on 
the development of new techniques for liquid scintillation detection. 


15322 (DOE/ER/40427-25) Neutrino nuc hesis in su- 
ae: Shell model predictions. Haxton, W.C. Washington 
Univ., Seattle, WA (USA). Dept. of Physics. [1989]. 9p. Sponsored 
by U.S. DOE Energy Research; National Science Foundation. DOE 
Contract FGO6-88ER40427. PHY 8912689. Order Number 
DE90005967. Available from NTIS, PC A02/MF A01; OSTI; INIS. 
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Almost all of the 3 . 105° ergs liberated in a core collapse super- 
nova is radiated as neutrinos by the cooling neutron star. | will 
argue that these neutrinos interact with nuclei in the ejected shells 
of the supernovae to produce new elements. It appears that this 
nucleosynthesis mechanism is responsible for the galactic abun- 
dances of 7Li, ''B, ‘°F, ™®La, and '®°Ta, and contributes 
significantly to the abundances of about 15 other light nuclei. | dis- 
cuss shell model predictions for the charged and neutral current 
allowed and first-forbidden responses of the parent nuclei, as well 
as the spallation processes that produce the new elements. 18 
refs., 1 fig., 1 tab. 


15323 (FNAL/C-89-253A) The Age of the Universe: Con- 
cordance. Schramm, D.N. (Chicago Univ., IL (USA));. Fermi 
National Accelerator Lab., Batavia, IL (USA). Dec 1989. 18p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO3000. (CONF-8906206-4: 5. IAP astrophysics meeting on 
astrophysical ages and dating methods, Paris (France), 26-29 Jun 
1989). Order Number DE90004971. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Arguments on the Age of the Universe, t,, are reviewed. The 
four independent age determination techniques are: dynamics 
(Hubble Age and deceleration); oldest stars (globular clusters); ra- 
dioactive dating (nucleocosmochronology); and white dwarf cooling 
(age of the disk). While discussing all four, this review will concen- 
trate more on nucleocosmochronology due in part to recent 
possible controversies there. It is shown that all four techniques 
are in general agreement, which is an independent argument in 
support of a catastrophic creation event such as the Big Bang. It is 
shown that the most consistent range of cosmological ages is for 
12 S$ ty < 17Gyr. It is argued that the upper bound from white 
dwarf cooling is only ~10Gyr due to the disk of the Galaxy proba- 
bly forming several Gyr after the Big Bang itself. Only values of the 
Hubble constant, Hyp < 60km/sec/Mpc, are consistent with the 
other age arguments if the universe is at its critical density. An in- 
teresting exception to this limit is noted for the case of a domain 
wall dominated universe where ages as large as 2/Ho are possible. 
42 refs., 1 fig., 1 tab. 


15324 


(FNAL/C-—89/255-A) Cosmology and the weak inter- 
action. Schramm, D.N. (Fermi National Accelerator Lab., Batavia, 
IL (USA)). Fermi National Accelerator Lab., Batavia, IL (USA). Dec 
1989. 28p. Sponsored by U.S. DOE Energy Research; National 


Aeronautics and Space Administration; National Science Founda- 
tion. DOE Contract AC02-76CH03000. (CONF-8905187—9: WEIN 
*89: international symposium on weak and electromagnetic interac- 
tions in nuclei, Montreal (Canada), 15-19 May 1989). Order 
Number DE90004973. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

The weak interaction plays a critical role in modern Big Bang 
cosmology. This review will emphasize two of its most publicized 
cosmological connections: Big Bang nucleosynthesis and Dark 
Matter. The first of these is connected to the cosmological predic- 
tion of Neutrino Flavours, N, ~ 3 which is now being confirmed at 
SLC and LEP. The second is interrelated to the whole problem of 
galaxy and structure formation in the universe. This review will 
demonstrate the role of the weak interaction both for dark matter 
candidates and for the problem of generating seeds to form struc- 
ture. 87 refs., 3 figs., 5 tabs. 


15325 (INS—759) Cosmic string in compactified gauge the- 
ory. Nakamura, A. (Tokyo Metropolitan Univ. (Japan). Dept. of 
Physics); Hirenzaki, S.; Shiraishi, K. Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Aug 1989. 28p. Order Number 
DE90741463. Available from NTIS (US Sales Only), PC A03/MF 
A0i. 

A solution of the vortex type is given in a_ six-dimensional 
SU(2)xU(1) pure gauge theory coupled to Einstein gravity in a 
compactified background geometry. We construct the solution of an 
effective Abelian-Higgs model in terms of dimensional reduction. 
The solution, however, has a peculiarity in its physically relevant 
quantity, a deficit angle, which is given as a function of the ratio of 
the gauge couplings of SU(2) and U(1). The size of the extra 
space (sphere) is shown to vary with the distance from the axis of 
the ‘string’. (author). 
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15326 (INS—762) Dimensional transition of the universe. 
Terazawa, Hidezumi. Tokyo Univ., Tanashi (Japan). Inst. for Nu- 
clear Study. Aug 1989. 16p. Order Number DE90741461. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

In the extended n-dimensional Einstein theory of gravitation, 
where the spacetime dimension can be taken as a ‘dynamicai vari- 
able’ which is determined by the 'Hamilton principle’ of minimizing 
the extended Einstein-Hilbert action, it is suggested that our Uni- 
verse of four-dimensional spacetime may encounter an astonishing 
dimensional transition into a new universe of three-dimensional or 
higher-than-four-dimensional spacetime. (author). 


15327 (KEK-PR-89-1) Proceedings of the third workshop 
on elementary-particie picture of the universe. Lim, Chong-Sa; 
Mori, Masaki; Suzuki, Atsuto; Tanimori, Toru (eds.). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). 1989. 279p. 
(CONF-8810465-—: 3. workshop on elementary-particle picture of 
the universe, Fujiyoshida (Japan), 17-19 Oct 1988). Order Number 
DE90741370. Available from NTIS (US Sales Only), PC A13/MF 
A01. 

This issue is the collection of the papers presented at the title 
meeting. The 19 of the presented papers are indexed individually. 
(JPN). 


15328 (LBL-27959) Strange-quark-matter stars. Glenden- 
ning, N.K. Lawrence Berkeley Lab., CA (USA). Nov 1989. 25p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO03- 
76SF00098. (CONF-8908148-4: International workshop on 
relativistic aspects of nuclear physics, Rio de Janeiro (Brazil), 28- 
31 Aug 1989). Order Number DE90006102. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

We investigate the implications of rapid rotation corresponding to 
the frequency of the new pulsar reported in the supemovae rem- 
nant SN1987A. It places very stringent conditions on the equation 
of state if the star is assumed to be bound by gravity alone. We 
find that the central energy density of the star must be greater than 
13 times that of nuclear density to be stable against the most opti- 
mistic estimate of general relativistic instabilities. This is too high 
for the matter to consist of individual hadrons. We conclude that it 
is implausible that the newly discovered pulsar, if its half- 
millisecond signals are attributable to rotation, is a neutron star. 
We show that it can be a strange quark star, and that the entire 
family of strange stars can sustain high rotation if strange matter is 
stable at an energy density exceeding about 5.4 times that of nu- 
clear matter. We discuss the conversion of a neutron star to 
strange star, the possible existence of a crust of heavy ions held in 
suspension by centrifugal and electric forces, the cooling and other 
features. 34 refs., 10 figs., 1 tab. 


15329 (LU-TP-89-7) On the inelasticity of superhigh energy 
cosmic ray interactions. Ding Linkai (Lund Univ. (Sweden). Dept. 
of Theoretical Physics). Lund Univ. (Sweden). Dept. of Theoretical 
Physics. Apr 1989. 4p. Order Number DE90615506. Available from 
NTIS (US Sales Only), PC AO2/MF A01 - OSTI; INIS. 

The inelasticity of p-air and A-air interactions of superhigh en- 
ergy cosmic rays is analysed and the incluence of the nuclear 
collosion geomentry is investigated. 


15330 (N-89-29298) Mlllisecond radio pulsars in globular 
clusters. Verbunt, F.; Lewin, W.H.G.;  Vanparadijs, J. 
Max-Planck-institut fuer Physik und Astrophysik, Garching 
(Germany, F.R.). Apr 1989. 10p. (NASA-CR-185909;NAS— 
1.26:185909;MPE-PREPRINT—149;ETN—89-95343). Available from 
Fachinformationszentrum Karlsruhe, 7514 Eggenstein- 
Leopokishafen 2, Fed. Republic of Germany. 

It is shown that the number of millisecond radio pulsars, in glob- 
ular clusters, should be larger than 100, applying the standard 
scenario that all the pulsars descend from low-mass X-ray binaries. 
Moreover, most of the pulsars are located in a small number of 
clusters. The prediction that Teran 5 and Liller 1 contain at least 
about a dozen millisecond radio pulsars each is made. The obser- 
vations of millisecond radio pulsars in globular clusters to date, in 
particular the discovery of two millisecond radio pulsars in 47 Tuc, 
are in agreement with the standard scenario, in which the neutron 
star is spun up during the mass transfer phase. 
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15331 (N-89-30075) Effect of wave localization on plasma 
instabilities. Ph.D. Thesis. Levedahi, W.K. California Univ., 
Berkeley, CA (USA). Oct 1987. 129p. (NASA-CR—184908;NAS— 
1.26:184908). Available from NTIS, PC A07/MF A01. 

The Anderson model of wave localization in random media is in- 
volved to study the effect of solar wind density turbulence on 
plasma processes associated with the solar type Ill radio burst. 
ISEE-3 satellite data indicate that a possible model for the type Ill 
process is the parametric decay of Langmuir waves excited by so- 
lar flare electron streams into daughter electromagnetic and ion 
acoustic waves. The threshold for this instability, however, is much 
higher than observed Langmuir wave levels because of rapid wave 
convection of the transverse electromagnetic daughter wave in the 
case where the solar wind is assumed homogeneous. Langmuir 
and transverse waves near critical density satisfy the loffe-Reigel 
criteria for wave localization in the solar wind with observed density 
fluctuations -1 percent. Numerical simulations of wave propagation 
in random media confirm the localization length predictions of Es- 
cande and Souillard for stationary density fluctations. For mobile 
density fluctuations localized wave packets spread at the propaga- 
tion velocity of the density fluctuations rather than the group 
velocity of the waves. Computer simulations using a linearized 
hybrid code show that an electron beam will excite localized Lang- 
muir waves in a plasma with density turbulence. An action principle 
approach is used to develop a theory of non-linear wave processes 
when waves are localized. A theory of resonant particles diffusion 
by localized waves is developed to explain the saturation of the 
beam-plasma instability. It is argued that localization of electromag- 
netic waves will allow the instability threshold to be exceeded for 
the parametric decay discussed above. 


15332 (N-90-10796, pp. 4) Soft X-ray astronomy using 
grazing incidence optics. Davis, J.M. American Science and 
Engineering, Inc., Cambridge, MA (USA). Aug 1989. (NASA-CR- 
183447;NAS—1 .26:183447;ASE-5568). In Solar X-ray Astronomy 
Sounding Rocket Program. Available from NTIS, PC A15/MF A01. 

The instrumental background of X-ray astronomy with an empha- 
sis on high resolution imagery is outlined. Optical and system 
performance, in terms of resolution, are compared and methods for 
improving the latter in finite length instruments described. The 
method of analysis of broadband images to obtain diagnostic infor- 
mation is described and is applied to the analysis of coronal 
structures. 


15333 (PB—89-223838/XAB) Solar-Geophysical Date Num- 
ber 538, June 1989. Part 1 (prompt reports). Data for May, 
April 1989, and late data. Coffey, H.E. National Geophysical Data 
Center, Boulder, CO (USA). Jun 1989. 147p. (SGD-538-PT-1). 
Available from NTIS, PC A07/MF A01. 

See also PB-89-185987 and Part 2, PB-89-223846. 

Contents include: detailed index for 1988-1989; data for May 
1989-(IUWDS alert periods (advance and worldwide), solar activity 
indices, solar flares, solar radio emission, Stanford mean solar 
magnetic field); data for April 1989-(solar-active regions, sudden 
ionospheric disturbances, solar radio-spectral observations, geo- 
magnetic indices, radio-propagation indices); late data—(solar active 
regions—H-alpha synoptic charts 1813 March 1989, solar radio 
emission—-Nancay 169-Mhz solar interferometric chart April 1989, 
cosmic rays climax and Huancayo—March 1989, geomagnetic 
indices-sudden commencements/solar flare effects February 1989). 


15334 


(PB-89-223846/XAB) Solar-Geophysical Data Num- 
ber 538, June 1989. Part 2 (comprehensive reports). Data for 
December 1988 and miscellaneous. Coffey, H.E. National Geo- 


physical Data Center, Boulder, CO (USA). Jun 1989. 117p. 
(SGD-538-PT-2). Available from NTIS, PC AO6/MF A01. 

See also Part 1, PB—89-223838. 

Contents include: detailed index for 1988 and 1989; data for De- 
cember 1988-(solar flares, solar radio bursts at fixed frequencies, 
solar x-ray radiation from GOES satellite, mass ejections from the 
sun, active prominences and filaments); miscellaneous data— 
(Meudon Carte Synoptique Carrington rotation 1808-October 1988, 
solar wind-IMP 8-December 1988-February 1989, solar irradiance- 
ERBE 1984-1988, NOAA 9 1985-1988, NOASS 10 1986-1987). 


15335 (PB-89-235451/XAB) Solar-Geophysical Data Num- 
ber 539, July 1989. Part 1 (prompt reports). eee 
1989, and late data. Coffey, H.E. National Geophysical Data 

ter, Boulder, CO (USA). Jul 1989. 159p. hanausere. 
Available from NTIS, PC AO8/MF A01. 

See also PB—89-223838 and Part 2, PB-89-235469. 

Contents include: detailed index for 1988-1989; data for June 
1989 — IUWDS alert periods (advance and worldwide), solar- 
activity indices, solar flares, solar radio emission, Stanford mean 
solar magnetic field; data for May 1989 — solar active regions, sud- 
den ionospheric disturbances, solar radio spectral observations, 
cosmic-ray measurements by neutron monitor, geomagnetic 
indices; late data — solar radio emission (Nancay 169-MHz solar in- 
terferometric chart, May 1989). 


15336 (PB-89-235469/XAB) Solar-Geophysical Data Num- 
ber 539, July 1989. Part 2 (comprehensive reports). Data for 
January 1989, and miscellaneous. Coffey, H.E. National Geo- 
physical Data Center, Boulder, CO (USA). Jul 1989. 170p. 
(SGD-539-PT-2). Available from NTIS, PC AO8/MF A01. 

See also Part 1, PB-89-235451. 

Contents include: detailed index for 1988-1989; data for January 
1989 — solar flares, solar radio bursts at fixed frequencies, inter- 
planetary solar particles and plasma, solar x-ray radiation from 
GOES satellite, mass ejections from the sun, active prominences 
and filaments; miscellaneous data — Meudon Carte Synoptique — 
Carrington rotation 1809 November 1988, solar particles — IMP 8 
July 1986 - August 1987. 


15337 (PB-90-108572/XAB) Solar-Geophysical Data Num- 
ber 540, August 1989. Part 1 (prompt reports). Data for July, 
June 1989, and late data. National Geophysical Data Center, 
Boulder, CO (USA). Aug 1989. i5Sp. (SGD-540-PT-1). Available 
from NTIS, PC AO8/MF A01. 

See also Part 2, PB—90-108598 and PB-89-235451. 

Contents include: detailed index for 1988-1989; data for July 
1989-IUWDS Alert periods (advance and worldwide), solar-activity 
indices, solar flares, solar radio emission, Stanford mean solar 
magnetic field; data for June 1989—solar-active regions, sudden 
ionospheric disturbances, solar radio spectral observations, 
cosmic-ray measurements by neutron monitor, geomagnetic 
indices; late data—cosmic-ray neutron monitors, May 1989, and ge- 
omagnetic indices, March-April 1989. 


15338 (PB-90-108598/XAB) Solar-Geophysical Data Num- 
ber 540, August 1989. Part 2 (comprehensive reports). Data for 

1989. National Geophysical Data Center, Boulder, CO 
(USA). Aug 1989. 98p. (SGD-540-PT-2). Available from NTIS, PC 
AO5/MF A01. 

See also Part 1, PB-90-108572. 

Contents include: detailed index for 1988-1989; data for Febru- 
ary 1989-solar flares, solar radio bursts at fixed frequencies, 
interplanetary solar particles and plasma, solar x-ray radiation trom 
GOES satellite, graphs, mass ejections from the sun, and ac: ' 
prominences and filaments. 


15339 (PB-90-115684/XAB) Field of solar physics: Review 
and recommendations for ground-based solar research. Final 
report. National Academy of Sciences, Washington, DC (USA). 
Commission on Physical Sciences, Mathematics, and Resources. 
14 Sep 1989. 70p. Available from NTIS, PC AO4/MF A01. 

Library of Congress catalog card No. 89-62832. 

The report surveys the present vitality, quality, and directions of 
solar research. The study included a determination of the present 
and future needs for ground-based observational facilities and in- 
strumentation, and for related analysis and theory, in terms of the 
priority needs of the solar community. The study identifies broad 
institutional issues and recommends possible institutional changes 
to help overcome problems. The survey covers the science oppor- 
tunities in the field of solar physics; the demographic composition 
and views of solar physicists; requirements for instrumentation, ob- 
servations, theory, analysis, and data availability; and identifies a 
number of critical problem areas, prominent among which is that 
the university role in solar physics is inadequate to sustain a vital 
science. 
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15340 (PB-90-122755/XAB) Soler-Geophysical data num- 
ber 541, 1989. Part 2 (comprehensive reports). Data 
for March 1989 and miscellaneous. Coffey, H.E. National Geo- 
physical Data Center, Boulder, CO (USA). Sep 1989. 185p. 
(SGD-541-PT-2). Available from NTIS, PC AOS/MF A01. 

See also PB-90-122763. 

Contents include: detailed index for 1989; data for March 1989— 
solar flares, solar radio bursts at fixed frequencies, interplanetary 
solar particles and plasma, solar x-ray radiation from GOES 
satellite, mass ejections from the sun, active prominences and fila- 
ments; miscellaneous data-Meudon Carte Synoptique Carrington 
rotation 1810 December 1988, solar ultraviolet radiation NOAA-9 
May 1986-december 1987. 


15341 (PB-90-122763/XAB) Solar-Geophysical Data Num- 
ber 541, September 1989. Part 1 (prompt reports). Data for 
August, July 1989, and late data. Coffey, H.E. National Geophys- 
ical Data Center, Boulder, CO (USA). Sep 1989. 166p. 
(SGD-541-PT-1). Available from NTIS, PC AO8/MF A01. 

See also PB-90-122755 and PB-90-108572. 

Contents include: detailed index for 1989; data for August 1989— 
IUWDS alert periods (advance and worldwide), solar-activity 
indices, solar flares, solar radio emission, Stanford mean solar 
magnetic field; data for July 1989-solar-active regions, sudden 
ionospheric disturbances, solar radio spectral observations, 
cosmic-ray measurements by neutron monitor, geomagnetic in- 
dices; late data-geomagnetic indices-(sudden commencements/ 
solar flare effects May-June 1989, and provisional values of hourly 
DST March-April 1988), August 1989 special event data-plots of 
GOES X-rays, protons, and magnetometer. 


15342 (UCRL—102301) High-resolution computations on in- 
homogeneous nucleosynthesis. Kurki-Suonio, Hannu. Lawrence 
Livermore National Lab., CA (USA). 6 Nov 1989. 9p. Sponsored by 
U.S. DOE Defense Programs; National Science Foundation. DOE 
Contract W-7405-ENG-48. PHY84-04931;PHY87-06315. (CONF- 
8910320—2: Workshop on primordial nucleosynthesis, Chapel Hill, 
NC (USA), 6-8 Oct 1989). Order Number DE90005244. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

To obtain accurate results of inhomogeneous nucleosynthesis 
with neutron diffusion it is necessary to have a good spatial resolu- 
tion of the evolving density and abundance profiles. A closure 
baryon density seems to be ruled out because of helium overpro- 
duction. 6 refs., 3 figs. 


15343 (UCRL-102380) Energy generation in convective 
shelis of low mass, low metallicity stars. Bazan, G. (illinois 
Univ., Urbana, IL (USA). Dept. of Astronomy); Lattanzio, J.C. 
Lawrence Livermore National Lab., CA (USA). 10 Nov 1989. 11ip. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-8909276-2: 6. Cambridge workshop on cool 
Stars, stellar systems and the sun, Seattle, WA (USA), 11-14 Sep 
1989). Order Number DE90005256. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

We report on the non-negligible energy generation from the ‘SC 
neutron source and neutron capture reactions in low mass, low 
metallicity AGB stars. About 10* Le are generated within the ther- 
mal pulse convective shell by the combination of the 'C(a, n)'®O 
rate and the sum of the Y(Z,A)(n,7)Y(Z,A + 1) reactions and beta 
decays. The inclusion of this energy source in an AGB thermal 
pulse evolution is shown to alter the evolution of the convective 
shell boundaries, and, hence, how the 'SC is ingested into the con- 
vective shell. Also, the duration of the pulse itself is reduced by the 
additional energy input. The nucleosynthetic consequences are dis- 
cussed for these evolutionary changes. 17 refs., 5 figs. 


15344 


Nonradial pulsations of 5 Scuti stars. King, D.S. (The 
Univ. of New Mexico, Albuquerque, NM (US)); Cox, A.N. pp. 422 


of Stellar pulsation. Cox, A.N. Sparks, W.M. Starrfield, S.G 
Springer-Verlag New York Inc., New York, NY (1987). (CONF- 
8608130-: Stellar pulsation conference, Los Alamos, NM (USA), 
11-15 Aug 1986). 

Delta Scuti variables are known to pulsate in nonradial as well 
as radial modes of oscillation. Theoretical models using the linear, 
nonadiabatic, nonradial approximations have still not been able to 
convincingly match the periods and mode excitation of real stars. 
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Calculations typically come up with a number of unstable modes 
with a variety of periods. The authors emphasize in this paper that 
in order to analyze a stellar model for nonradial stability it is neces- 
sary to have a good evolution model to start with. The authors 
hoped that it would be possible to start with a complete stellar 
model obtained through evolution calculations and to vary the stel- 
lar parameters such as luminosity, mass and radius by small 
amounts and still have a satisfactory model for their envelope 
code. The authors found that this does not work, therefore, a com- 
plete model is used here. 


15345 Time-dependent Fourier analysis, application to 
nonlinear-pulsations of stellar models. Davis, C.G. (Los Alamos 
National Lab., Los Alamos, NM (US)); Kovacs, G.; Buchler, J.R. 
pp. 422 of Stellar pulsation. Cox, A.N. Sparks, W.M. Starrfield, S.G 
Springer-Verlag New York Inc., New York, NY (1987). (CONF- 
8608130-: Stellar pulsation conference, Los Alamos, NM (USA), 
11-15 Aug 1986). 

In this work a time-dependent Fourier analysis is described and 
applied to the study of the numerically generated hydrodynamic 
behavior of a stellar model. The approach yields the temporal vari- 
ation of the amplitudes and phases of the various excited modes 
and sheds new light on the modal interaction and on the approach 
to the final steady pulsation. The classical radial variable stars are 
characterized by the fact that the growth- or decay-rates of the 
low-lying modes are much smaller than the pulsational frequency. 
This allows the authors to describe their behavior in terms of a 
multiperiodic signal with slowly varying amplitudes and phases. 


15346  Pulsational analyses of post planetary nebula central 
stars and ie dwarts. Starrfield, S. (Los Alamos National 
Lab., Los Alamos, NM (US)). pp. 422 of Stellar pulsation. Cox, 
A.N. Sparks, W.M. Starrfield, S.G Springer-Verlag New York Inc., 
New York, NY (1987). (CONF-8608130-: Stellar pulsation confer- 
ence, Los Alamos, NM (USA), 11-15 Aug 1986). 

Recent observational and theoretical studies of the ZZ Ceti vari- 
ables (DA degenerate dwarfs), the DBV variables (DB degenerate 
dwarfs), and the GW Vir variables (DO degenerate dwarfs) have 
shown them to be pulsating in nonradial g-modes. The pulsation 
mechanism has been identified for each class of variable star and 
is described in this work. For the ZZ Ceti and DBV variables it is 
both the kappa and gamma effects in the partial ionization regions 
of either hydrogen or helium and also a recently identified pulsation 
driving mechanism called convection blocking. For the GW Vir vari- 
ables, it is the kappa and gamma effects in the partial ionization 
region of carbon and oxygen. The ZZ Ceti variables must have 
pure hydrogen surface layers, the DBV stars must have pure he- 
lium surface layers, and the GW Vir stars must have carbon and 
oxygen rich surface layers with only a small amount of helium 
present. The accuracy of the prediction for the GW Vir stars is lim- 
ited by the lack of observational determinations of their luminosity, 
effective temperature, and composition. 


15347 Nonadiabatic, nonradial solar oscillations. Kidman, 
R.B. (Los Alamos National Lab., Los Alamos, NM (US)); Cox, A.N. 
pp. 422 of Stellar pulsation. Cox, A.N. Sparks, W.M. Starrfield, S.G 
Springer-Verlag New York Inc., New York, NY (1987). (CONF- 
8608130-: Stellar pulsation conference, Los Alamos, NM (USA), 
11-15 Aug 1986). 

Solar gravity mode (g-mode) oscillations are not easy to detect 
and identify because their surface amplitudes are very small. How- 
ever since their largest amplitudes occur in the deep interior of the 
sun, their correct interpretation could be invaluable in unraveling 
the interior structure of the sun. In this work the authors present 
some of their nonadiabatic, nonradial solar g-mode calculations, 
using the Lagrangian-based eigensolution program of Pesnell. The 
authors also provide some g-mode growth and decay rate predic- 
tions that explain why independent observations give the same 
160.01 minute pulsation mode exactly in phase over many years. 


15348 Synthesis of accretion disk and nonthermal source 
models for active galactic nuclei. Band, D.L. (Lawrence Liver- 
more National Lab., CA (USA)); Malkan, M.A. Astrophysical 
Journal (USA), 345: 122-134 (Oct 1989). 

Multiwavelength observations of 12 AGN are fitted with a model 
consisting of a nonthermal source surrounding an accretion disk 





around a massive black hole. It is demonstrated that the combined 
model provides a reasonable explanation of the observed intrinsic 
continuum. Values of the central engine’s defining parameters are 
derived. The accretion disk radiates at 0.25-0.5 of the Eddington 
luminosity. The mass is of order 4 x 10 to the 8th solar for moder- 
ately luminous QSOs and Seyfert galaxies in the sample. The 
nonthermal source has a radius of about 70 Schwarzschild radii, a 
magnetic field of about 300 G, and an electron density of about 6 x 
10 to the 6th/cu cm. The luminosities in the synchrotron, accretion 
disk, and scattered components are comparable. The electron dis- 
tribution shape is consistent with injection of a power law with 
radiative losses dominating above a break energy and an energy- 
independent loss mechanism below the break energy. 58 refs. 


15349 Soft X-ray emission from the radio pulsar PSR 0656 
+ 14. Cordova, F.A. (Los Alamos National Lab., NM (USA)); Mid- 
dieditch, J.; Hijellming, R.M.; Mason, K.O. Astrophysical Journal 
(USA), 345: 451-463 (Oct 1989). 

A radio source with a flux density of a few mJy was found in the 
error region of the soft X-ray source E0656 + 14, and identified as 
the radio pulsar PSR 0656 + 14. The radio source has a steep, 
nonthermal spectrum and a high degree of linear (62%) and circu- 
lar (19%) polarization. The X-ray spectrum of the pulsar is among 
the softest sources observed with the Einstein Observatory. The X- 
ray data taken with the Einstein imaging proportional counter (IPC) 
permit a range of blackbody temperatures of 3-6 x 10 to the 5th K, 
and an equivalent column density of hydrogen smaller than 4 x 10 
to the 20th/sq cm. If the assumption is made that the X-ray flux is 
thermal radiation from surface of the neutron star, then the pulsar 
must be at a distance smaller than 550 pc, consistent with the low 
dispersion measure of PSR 0656 + 14. The X-ray timing data sug- 
gest that the X-ray emission is modulated at the pulsar’s 0.385-s 
spin period with an amplitude of 18% + or - 6%, and that there is a 
0.0002 probability that this is spurious. It was noted that PSR 0656 
+ 14 is close to the geometric center of a 20-deg diameter soft X- 
ray emitting ring called the Gemini-Monoceros enhancement. The 
close distance of the pulsar, together with its relatively young age 
of 1.1 x 10 to the 5th yr, makes it possible that the ring is a super- 
nova remnant from the explosion of the pulsar’s progenitor. A radio 
source extending over a region 1.2 to 3.3 arcmin south of the pul- 
sar is a candidate for association with the pulsar. 46 refs. 


15350 Search for 7 rays above 10 eV from Cygnus X-3 
during the June and July 1989 radio outbursts. Cassiday, G.L.; 
Ciampa, D.; Cooper, R.; Corbato, S.C.; Dawson, B.R.; Elbert, J.W.; 
Fick, B.E.; Green, K.D.; Kieda, D.B.; Ko, S. Physical Review Let- 
ters (USA), 63(21): 2329-2332 (20 Nov 1989). 

We have looked for +-ray emission above 100 TeV from the bi- 
nary x-ray source Cygnus X-3 during a period of intense radio 
emission in the summer of 1989. We find no evidence for excess 
air showers from the direction of the source and the muon content 
of air showers from this direction is the same as that of ordinary 
cosmic rays. The flux of + rays from Cygnus X-3 with energies ex- 
ceeding 2.1x10'4 eV is <5.5x10-'% cm—' sec—' (90% C.L.). 


15351 Cosmic evolution of nontopological solitons. Frie- 
man, J.A. (NASA/Fermilab Astrophysics Center, Fermi National 
Accelerator Laboratory, Batavia, Illinois 60510 (USA)); Olinto, A.V.; 
Gleiser, M.; Alcock, C. Physical Review [Section] D: Particles and 
Fields (USA), 40(10): 3241-3251 (15 Nov 1989). DOE Contract 
W-7405-ENG-48. 

Nontopological solitons are stable field configurations which may 
be formed in a primordial phase transition. We study their cosmic 
evolution and examine the possibility that such objects could con- 
tribute significantly to the energy density of the Universe. As the 
Universe cools, initially all but the largest lumps evaporate into free 
particles; those which survive may subsequently enter a brief ac- 
cretion phase before they “freeze out” at a final size. Although the 
minimum critical charges which survive depend on particle masses 
and couplings, we develop an analysis which applies to a wide 
class of models. In most cases, solitons of moderate size survive 
the evaporation process only if there is a significant charge asym- 
metry or if they form at a temperature well below their binding 
energy per charge. 
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15352 Neutral and charged-current disintegration of deu- 
terlum by solar and neutrinos. Ying, S. (institute for 
Nuclear Theory, Department of Physics, FM-015, University of 
Washington, Seattle, Washington 98195 (USA)); Haxton, W.C.; 
Henley, E.M. Physical Review [Section] D: Particles and Fields 
(USA), 40(10): 3211-3220 (15 Nov 1989). 

Both neutral- and charged-current neutrino-induced disintegration 
of deuterium are studied for energies up to 160 MeV. All relevant 
transition operators and final states are included. The first- 
forbidden transitions to P states, which are often neglected, are 
found to be important at energies above about 40 MeV; those as- 
sociated with the vector current are examined by means of an 
extended Siegert’s theorem. Recoil corrections are included. 
Spectrum-averaged cross sections are calculated for solar and 
supernova neutrinos. Of particular significance is the resulting en- 
hanced sensitivity of proposed heavy-water Cherenkov detectors to 
supernova muon and tauon neutrinos. 
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15353 (AD-A-211532/7/XAB) Development of computer 
codes to model dynamics of the earth’s magnet . Final 
report, 1 December 1985-31 May 1989. Swift, D.W. Alaska Univ., 
Fairbanks, AK (USA). Geophysical Inst. Apr 1989. 21p. Available 
from NTIS, PC A03/MF A01. 

The objective of the research was been to develop models of 
plasma processes in the earth's magnetosphere and ionosphere to 
understand processes responsible for auroral and magnetic phe- 
nomena. One major accomplishment was the tentative identification 
of the process for generation of the electric potentials that acceler- 
ate auroral electrons. Another major accomplishment is a numerical 
model of auroral precipitation. The simulation indicates that anoma- 
lous resistivity plays little role in electron-acceleration processes. 
The auroral simulation model indicates that the auroral beam may 
excite upper-hybrid electrostatic waves, which may stochastically 
accelerate a portion of the electron beam to many tens of keV. 


15354 (AD-A-213091/2/XAB) Locating flux-transter events 
in low-altitude satellite measurements (user's guide). Basinska, 
E.M.; Burke, W.J.; Heinmann, M.A. Regis Coll., Weston, MA 
(USA). Research Center. 1 Jun 1989. 13p. Available from NTIS, 
PC A03/MF A01. 

Pub. in Jnl. of Geophysical Research, Vol. 94, No. A6, 6681- 
6691(1 Jun 1989). 

Although fiux-transfer events (FTEs) have been observed fre- 
quently at high altitudes near the magnetopause, their ionospheric 
signatures remain elusive. Vestiges of FTEs and other 
topause phenomena have possibly been detected in transient 
magnetic-field perturbations measured on the ground at cusp 
latitudes. Direct observations of FTEs by instrumentation on polar- 
orbiting satellites have not yet been forthcoming. The author 
developed a methodology for use by investigators based on ex- 
pected, simultaneous measurements of plasma drifts (electric 
fields), field-aligned currents (magnetic fields) and precipitating- 
particle fluxes. To test and illustrate this methodology, they present 
the results of a search through the available S3-2 data for electric 
and magnetic field signatures from the mid-day sector displaying 
irregular structures of scales 100 to 200 km, consistent with iono- 
spheric mapping of FTEs. Out of 36 between December 1975 and 
April 1976 they found five possible events. An event selected for 
detailed analysis was observed approximately at 2219 UT on Jan- 
uary 1976 during an equatorward crossing of the northern dayside 
auroral region at about 1030 MLT. The qualitative electric and 
magnetic field fluctuations expected during a satellite encounter 
with an FTE at ionospheric altitudes are compared with single 
component measurement for S3-2. 


15355 (AD-A-213284/3/XAB) Auroral and sub-auroral inter- 
action at the F-region ionosphere. Final report, 1 June 1987-30 
June 1989. Aarons, J.; Mendillo, M. Boston Univ., MA (USA). 
Dept. of Astronomy. 31 Aug 1989. 18p. Available from NTIS, PC 
A03/MF A01. 
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Deterioration of satellite signals and fading on HF are results of 
the appearance of intense irregularities of the order of meters to 
several hundred meters in the F layer. At auroral and sub-auroral 
latitudes, the irregularities become intense and create serious prob- 
lems. The interaction of the ionosphere during magnetic storms 
has been studied at auroral and subauroral latitudes. Results in- 
clude a model which shows the expansion during the injection 
phase of the magnetic storm and the effect of storm effects of the 
stored-up energy in the ring current during the recovery phase. In 
comparing observations with incoherent scatter data from Millstone 
Hill the total convection velocity appears to be the dominating pa- 
rameter in the injection-phase creation of irregularities. This work 
will move to studying the global effects of individual storms since 
the storms can inhibit irregularities at the equator while creating 
them at auroral and sub-auroral latitudes. 


15356 (AGARD-CP-441, pp. 7) A fully analytic, low and 
middie latitude ionospheric model. Anderson, D.N.; Forbes, J.M. 
Advisory Group for Aerospace Research and Development 
(AGARD), 92 - Neuilly-sur-Seine (France). Apr 1989. (CONF- 
8805354—: lonospheric structure and variability on a global scale 
and interactions with atmosphere and magnatosphere, Munich 
(Germany, F.R.), 16 May 1988). In lonospheric Structure and Vari- 
ability on a Global Scale and Interactions with Atmosphere and 
Magnetosphere. Available from NTIS, PC A20/MF AO3. 

The well-known Chiu ionospheric model is a global empirical 
model which calculates electron density profiles as a function of 
latitude, local time, season and solar cycle. It is extensively used 
by thermospheric dynamicists because its analytic formulation can 
quickly provide global electron density values. The model, however 
has serious shortcomings. Recently, a fully analytic ionospheric 
model based on the Chiu formulation, was developed which pro- 
vides much more realistic, low and mid-latitude electron density 
distributions. This is accomplished by redefining the latitude and lo- 
cal time dependence of parameters such as hmF2, nmF2, and the 
topside and bottomside scale heights. The modifications are based 
on a recently-developed Semi-empirical, Low-latitude lonospheric 
Mode! (SLIM) and involves decomposing hmF2, nmF2 and plasma 
density scale heights into harmonic terms to describe the local time 
variations and then applying Hermite polynomials to obtain latitude 
variations. The analytic model generates electron density profiles 
under solar cycle minimum, moderate and maximum conditions for 
winter, summer and equinox periods. Differences between this 
model and the Chiu model are discussed and comparisons with 
observed, low-latitude electron density distributions are presented. 


15357 (AGARD-CP—441, pp. 12) Modelling ionospheric den- 
sity structures. Schunk, R.W.; Sojka, J.J. Advisory Group for 
Aerospace Research and Development (AGARD), 92 - Neuilly-sur- 
Seine (France). Apr 1989. (CONF-8805354—: lonospheric structure 
and variability on a global scale and interactions with atmosphere 
and magnatosphere, Munich (Germany, F.R.), 16 May 1988). In 
lonospheric Structure and Variability on a Global Scale and Inter- 
actions with Atmosphere and Magnetosphere. Available from 
NTIS, PC A20/MF AOS. 

Large-scale density structures are a common feature in the high- 
latitude ionsphere. The structures were observed in the dayside 
cusp, polar cap, and nocturnal auroral region over a range of alti- 
tudes, including the E-region, F-region and topside ionosphere. 
The origins, lifetimes and transport characteristics of large-scale 
density structures were studied with the aid of a three-dimensional, 
time-dependent ionospheric model. Blob creation due to particle 
precipitation, the effect that structured electric fields have on the 
ionosphere, and the lifetimes and transport characteristics of den- 
sity structures for different seasonal, solar cycle, and interplanetary 
magnetic field (IMF) conditions were studied. The main conclusions 
drawn are: (1) the observed precipitation energy fluxes are suffi- 
cient for blob creation if the plasma is exposed to the precipitation 
for 5 to 10 minutes; (2) structured electric fields produce structured 
electron densities, ion temperatures, and ion composition; (3) the 
lifetime of an F-region density structure depends on several 
factors, including the initial location where it was formed, the mag- 
nitude of the perturbation, season, solar cycle and IMF; and (4) 
depending on the IMF, horizontal plasma convection can cause an 
initial structure to break up into multiple structures of various sizes, 
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remain as a single distorted structure, or become stretched into 
elongated segments. 


15358 (AGARD-CP-441, pp. 17) Observations of jiono- 
sphere/magnetosphere interactions from the Dynamics 
Explorer satellites. Hoffman, R.A. Advisory Group for Aerospace 
Research and Development (AGARD), 92 - Neuilly-sur-Seine 
(France). Apr 1989. (CONF-8805354—: lonospheric structure and 
variability on a global scale and interactions with atmosphere and 
magnatosphere, Munich (Germany, F.R.), 16 May 1988). In /ono- 
spheric Structure and Variability on a Global Scale and Interactions 
with Atmosphere and Magnetosphere. Available from NTIS, PC 
A20/MF AO3. 

The Dynamics Explorer program was a dual spacecraft mission 
designed to study the interactions between the upper atmosphere, 
ionosphere and magnetosphere. The global auroral images ac- 
quired from the high altitude spacecraft have provided a 
revolutionary new time-dependent frame of reference for the inter- 
pretation of data acquired in situ. Using data especially from the 
low altitude spacecraft, interrelationships are developed between 
the various electrodynamic parameters measured. lonospheric ir- 
regularities are found to be especially intense in regions of electric 
field convection shears, which are closely related to the dusk hemi- 
sphere field-aligned currents. These region 1 currents are spatially 
connected to the boundary plasma sheet electron precipitation. At 
all local times, there appears to be a universal relationship be- 
tween regions where div E is less than 0 and electron precipitation 
structures. Depending upon the characteristics of the electrons 
bombarding the atmosphere, the atmosphere will radiate various 
spectral optical emissions, which can be imaged from high above 
the polar caps, with temporal resolution sufficient to follow the time- 
dependent evolution of a substorm. It is concluded that with further 
detailed analyses of the electrodynamic parameters obtained from 
in situ measurements, analyses of auroral images will yield specific 
information on many of the important ionospheric parameters over 
an entire auroral oval and polar cap, including regions of intense 
ionospheric irregularities. 


15359 (AGARD-CP-—441, pp. 10) lonospheric irregularities 
due to powerful HF radio transmissions. Fejer, J.A. Advisory 
Group for Aerospace Research and Development (AGARD), 92 - 
Neuilly-sur-Seine (France). Apr 1989. (CONF-8805354—: _lono- 
spheric structure and variability on a global scale and interactions 
with atmosphere and magnatosphere, Munich (Germany, F.R.), 16 
May 1988). In lonospheric Structure and Variability on a Global 
Scale and Interactions with Atmosphere and Magnetosphere. 
Available from NTIS, PC A20/MF AO3. 

It was known for some time that sufficiently powerful HF radio 
transmissions produce a great variety of ionospheric irregularities. 
lonospheric modification facilities with effective radiated powers of 
the order of 100 MW directed toward the ionosphere were used for 
the study of such irregularities since 1970. Such man-made 
irregularities were employed to establish experimental scatter com- 
munications links. Very powerful short wave broadcast transmitters 
must also produce man-made irregularities which affect the iono- 
spheric propagation of short waves. All aspects of the physical 
phenomena which play a role in the production of ionospheric ir- 
regularities by powerful HF transmissions, are discussed. These 
include thermal self-focusing of radio waves, formation of short- 
scale field-aligned irregularities by a thermal parametric instability 
in which the scattering of the HF pump wave by the irregularities 
into Langmuir waves plays an important role, and those parametric 
instabilities in which the ponderomotive force dominates over ther- 
mal forces. The latter two parametric instabilities can lead to the 
acceleration of electrons to energies of tens of electron volts. Such 
accelerated electrons can produce artificial airglow and also addi- 
tional ionization which under certain conditions could be significant. 
In their strongly nonlinear stage parametric instabilities can lead to 
the formation of localized electron density depletions (cavitons) 
maintained by the ponderomotive force of Langmuir waves trapped 
in them. 


15360 (AGARD-CP-441, pp. 7) lonospheric Irregularities 
and their effects on electromagnetic waves propagating 
through them. Yeh, K.C. Advisory Group for Aerospace Research 
and Development (AGARD), 92 - Neuilly-sur-Seine (France). Apr 





1989. (CONF-8805354—: lonospheric structure and variability on a 
global scale and interactions with atmosphere and magnatosphere, 
Munich (Germany, F.R.), 16 May 1988). In lonospheric Structure 
and Variability on a Global Scale and Interactions with Atmosphere 
and Magnetosphere. Available from NTIS, PC A20/MF AOS. 

Global sounding and probing of the ionosphere have revealed 
the frequent presence of irregularities throughout various iono- 
spheric regions. Using the collected data, many comprehensive 
studies were made and reviewed. Models were constructed and 
continuously inmproved with additional data. Extensive morphologi- 
cal studies clearly indicate a strong dependence on the phase of 
solar cycle, the geomagnetic latitude, and the local time. Data were 
also collected that enable the characterization of the electron den- 
sity fluctuations statistically in their space-time behavior. Such 
characterizations are necessary in connecting medium properties 
to wave properties. The ionosphere is known to be a dispersive 
medium. In the presence of irregularities, severe scattering may 
additionally take place. A radio wave propagating through such an 
environment may therefore experience fading and scintillation. The 
strength of a scintillating signal is usually measured by its scintilla- 
tion index S4, defined as the normalized root-mean-square 
intensity fluctuations above the mean. The dependence of S4 on 
radio frequency was investigated by using multifrequency data. The 
results are shown to agree with theory. The higher-order statistics 
that are used to describe the space-time signal were measured. 
Using spaced antennas, a cross correlation function can be calcu- 
lated in addition to S4 and self spectrum. Several methods exist 
that connect the cross correlation function the ionospheric drift ve- 
locity and the velocity fluctuations. Several days of data obtained 
at an equatorial station will be shown as examples. 


15361 (AGARD-CP-441, pp. 14) Auroral and sub-auroral 
F-layer irregularity studies in the Northern and Southern Hemi- 
sphere during the equinox transition study September 16-26, 
1984. Aarons, J. (British Antarctic Survey, Cambridge (England)); 
Foster, J.C.; Kersley, L.; Rodger, A.S. Advisory Group for 
Aerospace Research and Development (AGARD), 92 - Neuilly-sur- 
Seine (France). Apr 1989. (CONF-8805354—: lonospheric structure 
and variability on a global scale and interactions with atmosphere 
and magnatosphere, Munich (Germany, F.R.), 16 May 1988). In 
lonospheric Structure and Variability on a Global Scale and Inter- 
actions with Atmosphere and Magnetosphere. Available from 
NTIS, PC A20/MF AO3. 

A preliminary model detailing the auroral and sub-auroral nightly 
behavior of F-layer irregularities during the injection and recovery 
phases of magnetic storms is outlined. Initially the irregularities 
spread equatorwards from the auroral region. On subsequent nights 
in those storms where Dst slowly returns to its zero level there is 
activity at auroral latitudes at the end of the magnetic storm and fi- 
nally, relatively high irregularity intensity primarily at sub-auroral 
latitudes. The model was tested with observations of the irregulari- 
ties observed during the September 1984 Equinox Transition 
Study. Observations of irregularities and incoherent scatter were 
examined for the injection phase of the magnetic storm of Sep. 22 
to 23. The concept was to determine what parameters are most im- 
portant in indicating whether irregularities are present over a range 
of latitudes from 53 to 78 degrees CGL. The data set indicates dis- 
tinct correlation with convection velocities in the early portion of the 
storm when a sub-storm was shown on magnetograms. In the lat- 
ter half of the night with the magnetic storm fully developed, the 
data show good correlation with an electron density trough, high 
electron temperatures, and high velocities. For the recovery phase 
of a magnetic storm another period in the ETS is examined with 
sub-auroral irregularities observed during the recovery of Dst when 
quiet magnetic conditions prevailed. The general form of the model 
appears to be valid but many aspects of the timing and the magni- 
tude of the irregularity intensity are to be determined. 


15362 (N-89-29853, pp. 277-279) Plasma phenomena ob- 
served in the MAP/WINE campaign. Friedrich, M. International 
Council of Scientific Unions. Apr 1989. (NASA-CR-184979;NAS— 
1.26:184979;MAP-HANDBOOK-—27;CONF-880780-: 27. plenary 
meeting of COSPAR, Espoo (Finland), 18-29 Jul 1988). In Middle 
Atmosphere Program. Handbook for MAP, volume 27. Available 
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from NTIS, PC A24/MF A01; also available from SCOSTEP Secre- 
tariat, Illinois Univ., 1406 West Green Street, Urbana, IL 61801. 
The wealth of plasma data gathered in the MAP/WINE campaign 
allows insight into the generation of electron densities on a large, 
and the nature of the ions on a small scale. The associated mea- 
surements of winds and charged particles help to understand the 
morphology of the midiatitude ionization which turns out to corre- 
late poorly with geomagnetic activity, but at least slightly with the 
prevailing winds. A somewhat clearer connection seems to exist be- 
tween stratospheric warmings and radio wave absorption minima. 
On the local scale the interpretation of the rocket measurements of 
positive ions was helped by simultaneous observations of tempera- 
tures and atomic oxygen. The relevance of the description winter 
anomaly for high latitude electron density profiles are examined. 
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15363 § (AD-A-211367/8/XAB) lon formation by electron im- 
pact. Final report, 31 May 1985-30 November 1988. Srivastava, 
S.K. Jet Propulsion Lab., Pasadena, CA (USA). Nov 1988. 53p. 
Available from NTIS, PC AO4/MF A01. 

Dissociative attachment and polar dissociation cross sections 
were measured for the following molecules: HC,, NO, NoO, Cele, 
SiH4, SioHe, and LiH. Direct ionization and dissociative ionization 
cross sections were determined for the following molecules: Ho, 
D2, No, Oo, He, Ne, Ar, Kr, Xe, H2O, CO, CO2, CHy, SIH4, SiH, 
N2*, and NH3. An experimental apparatus for a pulsed extraction 
technique was fabricated and successfully tested. 


15364 (AD-A-213112/6/XAB) Interaction of radiation with 
matter: Atomic-collision processes occurring in the presence 
of radiation fields. Annual report, 1 August 1988-30 September 
1989. Berman, P.R. New York Univ., NY (USA). Dept. of Physics. 
30 Sep 1989. 13p. Available from NTIS, PC A03/MF A01. 
Contents include: (1) Quantum jumps; (2) Coherent transients; 
(3) Laser-assisted collisions; (4) Collision-induced resonant struc- 
tures in laser spectroscopy; (5) Collision kernels and transport 
coefficients; and (6) Interactions with broadband noise. 


15365 (CEA-CONF-9960) Polarization measurements in 
elastic electron-deuteron scattering. Garcon, M. CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Physique Nucleaire a Moyenne Energie. 1989. 10p. 
(CONF-8907127—: 12. international few body conference: few 
body problems in physics, Vancouver (Canada), 2-8 Jui 1989). Or- 
der Number DE90741279. Available from NTIS (US Sales Only), 
PC A02/MF A01. 

We will briefly review the description of the deuteron electromag- 
netic form factors and describe an experiment recently completed 
at the Bates Linear Accelerator Center (M.I.T.): the measurement 
of the recoil deuteron tensor polarization in elastic electron- 
deuteron scattering up to q = 4.6 fm—'. We will compare different 
experimental approaches for the determination of this observable 
and discuss various options to extend those measurements to still 
higher momentum transfers. 


15366 (DOE/ER/13243-6) Multilevel relaxation phenomena 
and population trapping: Report period: July 1, 1987—June 30, 
1990. Hioe, F.T. Saint John Fisher Coll., Rochester, NY (USA). 
Jan 1990. 36p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-84ER13243. Order Number DE90005216. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This research program is directed toward the studies of multipho- 
ton and multilevel coherent effects in laser-induced excitation of 
atomic systems. Among the new results obtained are a novel 
method for a two-photon population transfer in a three-level system 
driven by delayed laser pulses, and specific conditions that give 
rise to population trapping and possibilities for multiple optical 
soliton propagation in multilevel systems. The group theoretical ap- 
proach to the studies of the problem of dynamic symmetries in the 
laser-atom interaction will be continued, and the question concern- 
ing population trapping in atomic ionization suppression will be 
studied. 25 refs. 


ERA Vol. 15, No. 6 479 





64 PHYSICS | 
6403 Atomic, Molecular, and Chemical Physics 


15367 (INIS-mf—11584) Excitation processes in organic 
systems under irradiation with vacuum ultraviolet radiation. 
Shefer, Y. Hebrew Univ., Jerusalem (israel). Aug 1983. 98p. (in 
Hebrew). Order Number DE90615261. Available from NTIS (US 
Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The subject of this work is the fluorescence of organic systems 
in the excitation range where phenomena of photon multiplication 
begin. It was hoped to reach the excitation energy above which the 
distribution of the various phenomena was constant and as a re- 
sult, a linear function between the variation of the fluorescence 
intensity with variations of the excitation, would be obtained. The 
experimental set-up consisted mainly of suitable light sources, 
monochromators and detectors. The gated measuring system con- 
sisted of an oscilloscope, integrator and recorder. The material 
predominantly used in the experiments was anthracene whose ab- 
sorption spectrum was investigated and calculated. The absorption 
spectra of various polycrystalline layers were also calculated. The 
absorption spectrum of a randomly ordered polycrystalline layer 
was compared with that of a hexane solution and a good correla- 
tion between the two spectra was obtained. For the study of the 
relationship between the excitation spectrum of anthracene and the 
order of crystal, the excitation spectrum of single crystals of an- 
thracene was measured from 4 eV to 107 eV. For the excitation 
region from 10 eV to 23 eV the efficiency of exciting a singlet level 
by a photoelectron was calculated as a function of the kinetic 
energy of the photoelectron, assuming the efficiency of the recom- 
bination to be constant. The excitation spectra of single crystals of 
p-terphenyl, pyrene and phenanthrene were also examined. In all 
four crystals the excitation spectrum rises monotonically with an in- 
crease in the energy of the exciting photon. (author). 120 refs., 
tables and figures. 


15368 (IRF-PREPR-106) On the role of coulomb forces in 
atomic radiative emission. Yngstroem, S. Swedish Inst. of Space 
Physics, Kiruna (Sweden). Oct 1988. 19p. Order Number 
DE90615243. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

It is shown how the generalized Coulomb interaction (electric 
and magnetic fields of force) competes with the radiative interac- 
tion causing overall inhibition of the radiative capability of atoms 
and ions in a gaseous sample of matter. Basic quantum mechani- 
cal aspects of the electromagnetic interaction are discussed in a 
heuristic introduction followed by a more precise treatment in the 
formalism of relativistic quantum electrodynamics. (author). 


15369 (IRF-PREPR-110) Theory of atomic spectral emis- 
sion intensity. Yngstroem, S. Swedish Inst. of Space Physics, 
Kiruna (Sweden). Feb 1989. 33p. Order Number DE90615244. 
Available from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS. 

The theoretical derivation of a new spectral line intensity formula 
for atomic radiative emission is presented. The theory is based on 
first principles of quantum physics and statistical physics. It is 
argued that the formulation of the theory provides a very good ex- 
ample of the manner in which quantum logic transforms into 
common sense logic. The theory is strongly supported by experi- 
mental evidence. (author) (16 refs.). 


15370 (lYaF-88-155) Operator approach to the calculation 
of the nonrelativistic amplitudes in a Coulomb field. Mil'shtejn, 
A.l. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 
10p. Order Number DE90615245. Available from NTIS (US Sales 
Only), PC AO2/MF A01 - OSTI; INIS. 

A new method for the calculation of the nonrelativistic amplitudes 
in a Coulomb field is proposed. The method is based on an opera- 
tor representation of the Green function for a charged particle with 
a subsequent disentanglement of operator expressions. The 
dynamical algebra O(4,2) of the hydrogen atom is used. The calcu- 
lation of the bremsstrahlung cross section is performed. 18 refs. 


15371 (LBL-28111) VUV [vacuum ultraviolet] laser diag- 
nostics of H~ ion sources. Young, A.T.; Stutzin, G.C.; Leung, 
K.N.; Kunkel, W.B. Lawrence Berkeley Lab., CA (USA). Nov 1989. 
9p. Sponsored by U.S. Department of Defense; U.S. DOE Energy 
Research. DOE Contract AC03-76SF00098;W-7405-ENG-36. 
(CONF-891055-6: 5. international symposium on the production 
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and neutralization of negative ions and beams, Upton, NY (USA), 
30 Oct - 3 nov 1989). Order Number DE90006072. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Vacuum ultraviolet laser absorption spectroscopy has been em- 
ployed to measure the populations and temperatures of ground 
electronic state H-atoms and vibrationally-excited H2 molecules in a 
volume H~ ion source. Measurements of both species have been 
made under a variety of discharge conditions. Vibrational levels to 
v"=8 have been measured, with the vibrational population distribu- 
tion well described by a temperature of 4150K. 10 refs., 9 figs. 


15372 (PB-90-851437/XAB) Laser cooling and trapping of 
atomic particles. January 1970-September 1989 (Citations from 
the NTIS data base). Report for Jan 70-Sep 89. National Techni- 
cal Information Service, Springfield, VA (USA). Nov 1989. 50p. 
Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning theory and exper- 
iments on laser cooling and laser trapping of neutral atoms and 
atomic ions. Atoms and ions are cooled by laser radiation pressure 
to very low Kelvin temperatures and confined in electromagnetic 
traps with very high density. Atomic particles discussed include 
sodium atoms, mercury ions, beryllium ions, magnesium ions, and 
hydrogen. Applications include high performance spectroscopy, 
atomic clocks, microwave and optical frequency standards, rela- 
tivistic neutral particle beam weapons, exotic fuels, cooling of 
electron beams, and space propulsion. (Contains 97 citations fully 
indexed and including a title list.) 


15373 (UCRL-102087) Generation of H-, Ha(v”’), and H 
atoms by H2* and H,* lons incident upon barium surtaces. 
Hiskes, J.R.; Karo, A.M. Lawrence Livermore National Lab., CA 
(USA). [1989]. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-48. (CONF-891055-3: 5. international 
symposium on the production and neutralization of negative ions 
and beams, Upton, NY (USA), 30 Oct - 3 nov 1989). Order Num- 
ber DE90005549. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

The generation of vibrationally excited molecules by electron ex- 
citation collisions and the subsequent generation of negative ions 
by dissociative attachment to these molecules has become a stan- 
dard model for volume source operation. These processes have 
been supplemented recently by the demonstration of atom-surface 
recombination to form vibrationally excited molecules, and en- 
hanced negative ion formation by protons incident upon barium 
electrodes. In this paper we consider the additional processes of 
molecular vibrational excitation generated by recombination of 
molecular ions on the electrode surfaces, and negative ion forma- 
tion by vibrationally excited molecules rebounding from low 
work-function electrodes. 10 refs., 4 figs. 


15374 (UCRL—102300) Optically excited states in positron- 
jum. Howell, R.H. (Lawrence Livermore National Lab., CA (USA)); 
Ziock, K.P.; Magnotta, F.; Dermer, C.D.; Failor, R.A.; Jones, K.M. 
Lawrence Livermore National Lab., CA (USA). 3 Nov 1989. 9p. 

ored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-8907143-2: Workshop on gases and 
galaxies, Greenbelt, MD (USA), 19-21 Jul 1989). Order Number 
DE90006003. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep 


We report optical excitation of the 1°S-2°P transition in positron- 
ium, and a second excitation from n=2 to higher n states. The 
experiment used light from two pulsed dye lasers. Changes in the 
positronium annihilation rate during and after the laser pulse were 
used to deduce the excited state populations. We found that we 
could saturate the n=2 level and excite a substantial fraction of n=2 
positronium to higher levels. Preliminary spectroscopic measure- 
ments were performed on n=14 and n=15 positronium. 14 refs., 7 


15375 (UCRL-102454) Electron energy distributions and 
vibrational population distributions. Hiskes, J.R. Lawrence Liv- 
ermore National Lab., CA (USA). [1989]. 20p. Sponsored by U.S. 
Department of Defense. DOE Contract W-7405-ENG-48. Contract 
AFOSR-ISSA-89-0039. (CONF-891055-2: 5. international sympo- 
sium on the production and neutralization of negative ions and 
beams, Upton, NY (USA), 30 Oct - 3 nov 1989). Order Number 





DE90005550. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This last year two experimental groups have reported on the vi- 
brational population distributions of hydrogen molecules, Ho(v’”’), 
generated in a hydrogen discharge. These distributions extend up 
to the v” = 5 vibrational level corresponding to the threshold exci- 
tation for significant H~ production. A comparison of theoretical 
modelling distributions with the measured distributions of Stutzin et 
al. has shown a qualitative agreement taking into account known 
excitation processes, and fair quantitative agreement when account 
was taken of the calcuiated wall relaxation parameters. In this pa- 
per these comparisons are extended to include the distributions of 
Eenshuistra et al., and provide further insights into the formation 
processes. A novel feature of the Eenshuistra distributions is a 
five-fold enhancement of the high v” levels with increased dis- 
charge current. These data are shown in Fig. 1 for the “S Amp” 
and “30 Amp” cases summarized in Table 2, page 104, of Ref. 3. 
The sources of this enhancement are considered in this paper. 27 
refs., 11 figs., 2 tabs. 


15376 Synchrotron radiation as an excitation source in time- 
domain and frequency-domain fluorometry. Laws, W.R. (Dept. 
of Biochemistry, Mount Sinai School of Medicine, One Gustave L. 
Levy Place, New York, NY (US)); Sutherland, J.C. pp. 470 of Time- 
resolved laser spectroscopy in biochemistry. Lakowicz, J.R SPIE 
Society of Photo-Optical Instrumentation Engineers, Bellingham, 
WA (1988). (CONF-8801100-: Time resolved laser spectroscopy in 
biochemistry, Los Angeles, CA (USA), 11-13 Jan 1988). 

The authors discuss how synchrotron radiation is an excellent 
excitation source for both the time-domain (pulse) and the 
frequency-domain (phase/modulation) methods of time-resolved fiu- 
orescence spectroscopy. All possible wavelengths are available to 
excite fluorescent biological probes since synchrotron radiation 
consists of an intense continuum of energies from the IR to X-rays. 
The pulsed nature of synchrotron radiation permits time-correlated 
single photon-counting techniques to collect a histogram of the 
probability of the decay of the excited state. The harmonics of the 
pulsed exciting light also provide a wide range of modulation fre- 
quencies that permit the frequency-domain method to match the 
current resolution for time-domain measurements. 


15377 Strong interaction effects in high-Z K- atoms. Batty, 
C.J.; Eckhause, M.; Gall, K.P.; Guss, P.P.; Hertzog, D.W.; Kane, 
J.R.; Kunselman, A.R.; Miller, J.P.; O’Brien, F.; Phillips, W.C. 
Physical Review [Section] C: Nuclear Physics (USA), 40(5): 2154- 
2158 (Nov 1989). 

A systematic experimental study of strong interaction shifts, 
widths, and yields from high-Z kaonic atoms is reported. Strong in- 
teraction effects for the K~(8-—7) transition were measured in U, 
Pb, and W, and the K-(7-6) transition in W was also observed. 
This is the first observation of two measurably broadened and 
shifted kaonic transitions in a single target and thus permitted the 
width of the upper state to be determined directly, rather than be- 
ing inferred from yield data. The results are compared with 
optical-model calculations. 


15378 New many-body potential for the bond order. Pettifor, 
D.G. (Department of Mathematics, Imperial College of Science, 
Technology Medicine, London SW7 2BZ, England (GB)). Physical 
Review Letters (USA), 63(22): 2480-2483 (27 Nov 1989). 

An analytic many-body potential is derived for the bond order of 
s-valent systems which allows the influence of the local atomic en- 
vironment on the bond strength to be determined directly. The 
importance of the three-membered- and four-membered-ring terms 
on the topology of four-atom clusters is demonstrated. The simplic- 
ity of the potential’s analytic form will allow the much used 
embedded atom potentials to be extended to include explicit three- 
body and four-body terms. 


15379 Perturbative analysis of simultaneous Stark and Zee- 
man effects on n=1++n=2 radiative transitions in positronium. 
Dermer, C.D. (Physics Department, Lawrence Livermore National 
Laboratory, Livermore, California 94550 (USA)); Weisheit, J.C. 
Physical Review [Section] A: General Physics (USA), 40(10): 
5526-5532 (15 Nov 1989). DOE Contract W-7405-ENG-48. 
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Perturbative corrections to the wave functions of the 16 n=2 
positronium states are used to derive the n=1++n=2 radiative tran- 
sition rates of a positronium atom moving in arbitrarily oriented 
electric and magnetic fields. Excess annihilation radiation resulting 
from laser excitation and magnetic mixing in n=2 positronium is 
calculated and found to be in accord with a recent experiment. 


15380 Electric field effect on fast hydrogen atoms emerging 
from thin carbon folls. Dehaes, J.C. (Service de Me i 
Nucleaire (Code Postal 165), Universite Libre de Bruxelles, 50 av- 
enue F.D. Roosevelt, B-1050 Bruxelles, (Belgium)); Carmeliet, J.; 
Berry, H.G. Physical Review [Section] A: General Physics (USA), 
40(10): 5583-5591 (15 Nov 1989). 
When fast hydrogen atoms emerge from a thin carbon 

they interact with an electric field produced by the target itself. We 
have studied this interaction by measuring the total intensity and 
polarization of the Balmer lines as a function of the beam current. 
We have shown that the electric field increases with the beam cur- 
rent and acts over a distance of a few millimeters beyond the foil. 
A theoretical model has been developed. It reproduces the main 
features of the experimental data. 


15381 Se Ee ee 
multiphoton ionization M. (Department of 
Chemistry, State University of New on at Stony Brook, Stony 
Brook, New York 11794 (US)); Johnson, P.M. Journal of Chemical 
Physics (USA), 91(12): 7399-7407 (15 Dec 1989). 

The MPI spectra of CO2 were recorded in the range 275 to 338 
nm in both a conventional MPI cell and a molecular beam appara- 
tus. The polarization ratio of each MPI peak was measured in 
order to assign the symmetry of excited states. The 3pc, ‘Tl, and 
Spc, 'Tly1'9 Rydberg states were observed, while the 3px, 'I*, 
Rydberg state was missing, and a new Rydberg state, 3px, ‘A, 
was observed at 333.03 and 333.70 nm. in the nf (n=4,5) Rydberg 
series, evidence was found of interaction with other nearby Ryd- 
berg states. A mass selected pure CO*> ion signal was measured 
for the 3px, ‘A, state, but both CO* and CO*> ion signals were 
detected for the other Rydberg states. Predissociation and frag- 
mentation in MPI processes are discussed. Lower limit lifetimes for 
the observed Rydberg states of CO2 are given. 


15382 <A collocation approach for quantum 
on the Smatrix version of the Kohn variational principle. Yang, 
W. (Department of Chemistry, University of California, Berkeley, 
CA (USA)); Peet, A.C.; Miller, W.H. Journal of Chemical Physics 
(USA), 91(12): 7537-7542 (15 Dec 1989). 

A collocation approach to quantum scattering is presented. The 
method is based on the S-matrix version of the Kohn variational 
principle with a different linear expansion used for the two wave 
functions—one is a linear combination of basis functions and the 
other is a pointwise representation with proper asymptotic condi- 
tions imposed. The resulting equations are similar in structure to 
the usual version of the Kohn variational principle, however, in the 
present approach there are no integrals between the square 
integrable (L*) basis functions. In addition, the method does not re- 
quire the knowledge of quadrature weights associated with the 
collocation points as was the case in a previous pointwise method 
for quantum scattering. This property means that the method is 
readily applicable to reactive scattering problems which use differ- 
ent sets of coordinates for reactants and products. Appliction to a 
simple inelastic test problem (collinear He—-H. vibrationally inelastic 
scattering) shows the accuracy of the approach to be 
to that of the usual variatinal form of the S-matrix Kohn method. 


15383 On the inversion of atomic scattering data: A new 
algorithm based on functional sensitivity analysis. Ho, T. (De- 
partment of Chemistry, Princeton University, Princeton, New Jersey 
08544 (US)); Rabitz, H. Journal of Chemical Physics (USA), 
91(12): 7590-7605 (15 Dec 1989). 

A new iterative inversion scheme of atomic scattering data within 
the framework of functional sensitivity analysis is presented. The 
inversion scheme is based on the first order Fredholm integral 
equation 50(6)= [~oK(@,R)SVA)FE dR, K(e,R)=6o(8V5YUA), oF 
symbolically, 50=K&V, which relates infinitesimal functional 
changes in the elastic differential cross section 50(6) and in the un- 
derlying interatomic potential VA). This equation can be written 


based 


ERA Vol. 15, No. 6 481 





64 PHYSICS | 
6403 Atomic, Molecular, and Chemical Physics 


equivalently, via integration by parts, as 60(6)= [~oKi"l(6,R) 
{RP x6U)(R)} FP AR, or 5c0=Ki"l{R" x6 ")}, under the a priori as- 
sumption that {At@+") x Ki1(6,R)x5V"-") (F)}|~pRio=0. Here 
Kine, R}=-R-2) x PAoKin—1(6,R’) RCM AR’, 6M) =(o"/ 
dR°)§ViR), with n=0,1,2,..., and K°l(¢,R)}=K(ée,A). 


15384 Quantum simulations and ab initio electronic struc- 
ture studies of (H2O)~>. Barnett, R.N. (School of Physics, 
Georgia Institute of Technology, Atlanta, Georgia 30332 (US)); 
Landman, U.; Dhar, S.; Kestner, N.R.; Jortner, J.; Nitzan, A. Jour- 
nal of Chemical Physics (USA), 91(12): 7797-7808 (15 Dec 1989). 
The energetics of the negatively charged water dimer (H20)~2, 
is studied using quantum-simulation techniques and ab initio elec- 
tronic structure calculations. Using the RWK2-M potentials for 
water and a pseudopotential for the interaction of an electron with 
a water molecule in the ground state, consisting of Coulomb, adia- 
batic polarization, exclusion, and exchange contributions, it was 
found via the quantum path-integral molecular dynamics and the 
coupled quantum-classical time-dependent self-consistent field 
methods that while the minimum energy of (H2O)~2 corresponds 
to a nuclear configuration similar to that found for the neutral 
(H20)>. cluster, other nuclear configurations are also exhibited at fi- 
nite temperature, characterized by a higher total molecular cluster 
dipole moment and a larger magnitude of the excess electron bind- 
ing energy. Quantitative agreement is found between the results 
obtained by the quantum simulations, employing the excess 
electron—molecule pseudopotential, and those derived, for selected 
nuclear configurations, via ab initio calculations, employing the 
Gaussian 86 code with the basis set for the water molecules sup- 
plemented by a large diffuse set located at the midpoint of the two 
oxygens and in addition by a diffuse set for the excess electron. 


15385 The time evolution of the velocity distribution of hy- 
drogen atoms in a bath gas. Park, J. (Department of Chemistry, 
Columbia University, New York, New York 10027 (US)); Shafer, N.; 
Bersohn, R. Journal of Chemical Physics (USA), 91(12): 7861- 
7871 (15 Dec 1989). 

In this work we probe an ensemble of energetic hydrogen atoms 
dilutely dispersed in a bath gas which is at thermal equilibrium. A 
recently developed laser-induced fluorescence technique allows a 
quantitative measurement on a nanosecond time scale of the 
shape of a Doppler-broadened absorption line of hydrogen atoms. 
A nonequilibrium distribution of H atoms is generated by photodis- 
sociation, and the line shape is then measured at a fixed time 
delay as a function of buffer gas pressure. The buffer gases used 
are He, Ar, Kr, Xe, Oo, and No. A technique perfected by Shizgal 
is used to integrate the linearized Boltzmann equation for a hard- 
sphere potential. The experimental results for the decay of the 
kinetic energy are fit with cross sections of 10+2, 942, 12+2, and 
16(+8—4) A* for He, Ar, Kr, and Xe, respectively. 


6404 Fluid Physics 
Refer also to citation(s) 13809, 14544, 14819, 15508 


15386 (AD-A-211665/5/XAB) Advanced Concepts Theory 
annual report 1988. Final report (Annual), January-December 
1988. Naval Research Lab., Washington, DC (USA). 3 Aug 1989. 
157p. (NRL-MR-6517). Available from NTIS, PC AO8/MF A01. 

This report details the work of the Plasma Radiation Branch with 
respect to several critical problems concerning the design of z- 
pinch implosions and the optimization of their radiative output. 
Separate sections describe progress in the analysis of z-pinch ex- 
periments, the development of atomic, electron, plasma and MHD 
dynamical models to describe z-pinch implosions, and the analysis 
of plasma opening switches. 


15387 (DOE/ER/13896-2) Macrostatistical hydrodynamics: 

Progress report for year beginning April 15, 1989. Brenner, H. 

Massachusetts Inst. of Tech., Cambridge, MA (USA). Dept. of 

Chemical Engineering. [1989]. 14p. Sponsored by U.S. DOE En- 

ergy Research. DOE Contract FG02-88ER13896. Order Number 

ma Available from NTIS, PC A03/MF A01 - OSTI; GPO 
p. 
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Work performed during this contract period involved performing 
trajectory measurements of the three-dimensional position of the 
falling ball as a function of time. This has allowed us to calculate 
the dispersivity of the falling ball around its mean settling velocity. 
Whereas the mean settling velocity predicts the continuum behavior 
of the suspension, the dispersivity allows insight into the non- 
continuum behavior of the suspension caused by the presence of 
the macroscopic suspended spheres. Experiments were performed 
for several sphere sizes (0.635 and 0.3125 cm diameter) as a 
function of volume fraction (¢ = 0.30 and 0.50) and relative size ra- 
tio of the settling to suspended sphere diameter (0.5 to 4.0). In 
addition, the bulk behavior of monodisperse and bidisperse sphere 
suspensions were examined for both Poiseuille and Couette flows. 
This allowed qualitative analysis of shear-induced particle migration 
phenomena observed during the processing of highly-concentrated 
suspensions. Finally, numerical methods are being developed to al- 
low a more complete understanding of the micromechanical effects 
which cause the dispersivity phenomenon in both falling-ball and 
shear-induced particle migration experiments. 


15388 (DOE/ER/25061-3) The evolution of linearized per- 
turbations of parallel flows. Criminale, W.O.; Drazin, P.G. 
Washington Univ., Seattle, WA (USA). Dept. of Applied Mathemat- 
ics. Nov 1989. 48p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG0O6-88ER25061. Order Number DE90005978. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The equations of an incompressible fluid are linearized for small 
perturbations of a basic parallel flow. The initial-value problem is 
then posed by use of Fourier transforms in space. Previous results 
are systematized in a general framework and used to solve a se- 
ries of problems for prototypical examples of basic shear and of 
initial disturbance. The prototypes of shear flow are plane Couette 
flow bounded by rigid parallel walls, plane Couette flow bounded 
by rigid walls at constant pressure, unbounded two-layer flow with 
linear velocity profile in each layer, a piecewise linear profile of a 
boundary layer on a rigid wall. The prototypes of initial perturbation 
are the fundamental ones: point source of the field of the trans- 
verse velocity (represented by delta functions), an unbounded 
sinusoidal field of the transverse velocity, a point source of the lat- 
eral component of vorticity, a sinusoidal field of the lateral vorticity. 
Detailed solutions for an inviscid fluid are presented, but the prob- 
lem for a viscous fluid is only broached. 19 refs., 3 figs. 


15389 (PNL-SA-—17510) An engineering approach to two- 
phase flow modeling in reduced gravity. Cuta, J.M. Pacific 
Northwest Lab., Richland, WA (USA). Jan 1990. 7p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC06-76RL01830. 
(CONF-900109—17: 7. symposium on space nuclear power sys- 
tems, Albuquerque, NM (USA), 7-11 Jan 1990). Order Number 
DE90005539. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


A theoretical understanding of two-phase flow in reduced gravity 
would be intellectually and perhaps even spiritually satisfying for its 
own sake, but that is seldom the sole reason for investigation of 
any phenomenon. What is desired, usually, is an understanding of 
relationships among measurable parameters that will permit solu- 
tion of practical problems. In the investigations of two-phase flow in 
reduced gravity currently published in the literature, the approach 
has been rather piecemeal, focused on generating empirical rela- 
tions for specific applications or examining a narrow aspect of 
two-phase flow behavior. This paper presents a general approach 
for developing specific two-phase flow parameters that could be 
used in the analysis of fluid behavior in reduced gravity. We begin 
from a theoretical basis, determine the appropriate modifications 
required for reduced gravity, define a relevant data base for deriva- 
tion of empirical terms, and look at the data needed for proper 
validation of the model. 8 refs., 1 fig. 


15390 (UCRL-101452) Two-dimensional calculation of se- 
quential electron layer formation by crossed microwave beams 
In air at low pressure. Mayhall, D.J.; Yee, J.H.; Sieger, G.E.; Al- 
varez, R.A. Lawrence Livermore National Lab., CA (USA). 27 Nov 
1989. 12p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. (CONF-891136-—2: 9. international workshop 
on laser interaction and related plasma phenomena, Monterey, CA 





(USA), 6-10 Nov 1989). Order Number DE90005254. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Laboratory chamber experiments in low-pressure (0.1-10 Torr) 
air with long-pulse (150-600 ns), 2.856 GHz crossed microwave 
beams, created by reflection of an incident beam from a metal 
plate inclined at 45°, have shown that multiple, luminous electron 
density layers form toward the source of the incident beam. Previ- 
ous two-dimensional calculations of microwave air breakdown in a 
rectangular waveguide with full resolution of each cycle of the driv- 
ing electric field required Cray 1 computation times of about 0.5 hr/ 
ns for runs of up to 20 ns of simulation time. To simulate chamber 
experiments with pulses of 150-600 ns duration, computation times 
with full-cycle resolution must be expected to be 75-300 hours per 
run. Because there are prohibitive run times, a code, which follows 
only the pulse envelope, has been developed to reduce computa- 
tion time. This envelope approximation is an extension of the 
one-dimensional technique for atmospheric microwave propagation 
reported previously. 6 refs., 7 figs., 1 tab. 


15391 (UCRL-102242) Equation of state of partially-ionized 
dense plasmas. Rogers, F.J. Lawrence Livermore National Lab., 
CA (USA). 28 Sep 1989. 34p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-8907152-2: 
Short course on high-pressure equations of state: theory and appli- 
cations, Varenna (Italy), 25 Jul - 4 aug 1989). Order Number 
DE90005246. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

This paper describes methods for calculating the equation of 
state of partially-ionized dense plasmas. The term dense plasma is 
used rather than strongly coupled plasma, since it is possible that 
at plasma conditions such that only a few levels can be observed 
spectroscopically the plasma coupling parameters are not large. 
Due mainly to their importance in theoretical astrophysics, the 
properties of partially ionized plasmas have been of interest for a 
long while. More recently, this interest has intensified due to the 
development of methods for producing partially ionized plasmas in 
the laboratory. This has opened up large programs of experimental 
investigation and of practical application. In this paper we consider 
detailed statistical mechanical methods that explicitly treat the dis- 
tribution over ionic species and their energy level structure. These 
detailed approaches are generally characterized as being in the 
“chemical picture” when a free energy expression is minimized or 
in the “physical picture” when the starting point is the grand canon- 
ical ensemble. 52 refs., 2 tabs. 


15392 (UCRL-102420) A numerical study of shock wave 
refraction at a CO./CH, interface. Puckett, E.G. Lawrence Liver- 
more National Lab., CA (USA). 11 Dec 1989. 23p. Sponsored by 
U.S. Department of Defense; U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-48. Contract IACRO 88-873. (CONF- 
8904308—1: Workshop on multi-dimensional hyperbolic problems 
and computations, Minneapolis, MN (USA), 3-14 Apr 1989). Order 
Number DE90005997. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This paper describes the numerical computation of a shock wave 
refracting at a gas interface. We study a plane shock in carbon 
dioxide striking a plane gas interface between the carbon dioxide 
and methane at angle of incidence a;. The primary focus here is 
the structure of the wave system as a function of the angle of inci- 
dence for a fixed (weak) incident shock strength. The computational 
results agree well with the shock polar theory for regular refraction 
including accurately predicting the transition between a reflected 
expansion and a reflected shock. They also yield a detailed picture 
of the transition from regular to irregular refraction and the develop- 
ment of a precursor wave system. In particular, the computations 
indicate that for the specific case studied the precursor shock 
weakens to become a band of compression waves as the angle of 
incidence increases in the irregular regime. 35 refs., 12 figs. 


15393 Sweeping decorrelation in isotropic turbulence. Chen, 
S. (Center for Nonlinear Studies, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545 (USA)); Kraichnan, R.H. Physics 
of Fluids A: Fluid Dynamics (USA), 1(12): 2019-2024 (Dec 1989). 
DOE Contract W-7405-ENG-36;W-7405-ENG-48;AC03-76SF00098. 

Tennekes [J. Fluid Mech. 67, 561 (1975)] estimated the time 
decorrelation of inertial-range excitation in isotropic turbulence by 
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assuming effective statistical independence of the one-time distri- 
butions of inertial-range and energy-range excitation. This picture 
has been challenged by Yakhot, Orszag, and She [Phys. Fluids A 
1, 184 (1989)], who studied forced turbulence by renorinalization- 
group (RNG) methods. The analysis given in the present paper 
leads to the conclusion that (a) precise coherence between energy- 
range and inertial-range excitation is needed to inhibit sweeping 
effects; (b) in the case of randomly forced turbulence, this coher- 
ence is impossible and Tennekes’ picture is unavoidable; and (c) 
the RNG analysis does not demonstrate inhibition of sweeping; in- 
stead, it discards sweeping effects at the outset. To augment the 
present study, an advected passive scalar is examined by com- 
puter simulation. Sweeping effects on small scales survive even in 
the case of long-time advection by a frozen velocity field. The ob- 
served probability distributions resemble those for the alignment of 
vorticity and velocity observed in flow simulations. 


15394 The dynamics of helical decaying turbulence. Polifke, 
W. (Levich Institute Physics Department, The City College of 
CUNY, T202, New York, New York 10031 (USA)); Shtilman, L. 
Physics of Fluids A: Fluid Dynamics (USA), 1(12): 2025-2033 
(Dec 1989). 

The dynamics of helical decaying homogeneous turbulence is in- 
vestigated in direct numerical simulations at moderate Reynolds 
numbers. A new initialization procedure is presented that allows 
one to control both the energy and the helicity spectral density of 
the initial flow field. It is observed that large initial helicity impedes 
the transfer of energy toward smaller scales, inhibits the buildup of 
enstrophy, and reduces dissipation for several turnover times. Also, 
the skewness and flatness of the velocity derivatives reach values 
typical of turbulence much later than in comparable flows without 
helicity. However, these effects are significant only if the helicity of 
the flow is quite high. In simulations with small or vanishing initial 
helicity it is found that the fluctuations of the average helicity and 
the helicity spectral density lie within the range suggested by a 
quasi-Gaussian approximation. This suggests that at moderate 
Reynolds number spontaneous fluctuations of helicity are not large 
enough to directly influence the energy transfer. 


15395 Two-parameter study of the lodic route to 
chaos in convecting * id-‘He mixtures. Mainieri, R. 
(New York University, 14 Washington Place, New York, New York 
10003 (USA)); Sullivan, T.S.; Ecke, R.E. Physical Review Letters 
(USA), 63(21): 2357-2360 (20 Nov 1989). 

We study the frequency lockings of two intrinsic hydrodynamic 
modes of a convecting “He-superfiuid-+He mixture by indepen- 
dently varying the Rayleigh and Prandtl numbers. We establish 
points on the critical line in this parameter space using a transient 
technique to locate the spiral-node transition in the interior of three 
resonance horns. Universal scaling is demonstrated at winding 
numbers with golden mean tails by computing the f(a) singularity 
spectrum. 


15396  Particle-in-cell simulations of stochastic electron ac- 
celeration. Akimoto, K. (Earth and Space Sciences Division, Los 
Alamos National Laboratory, University of California, Los Alamos, 
New Mexico 87545 (USA)); Karimabadi, H. Physics of Fluids B: 
Plasma Physics (USA), 1(12): 2530-2532 (Dec 1989). 

The results of a series of particle-in-cell simulations of stochastic 
wave—particle interaction are presented. The threshold for stochas- 
ticity was confirmed. The simulations demonstrate that in a strong 
magnetic field plasma waves with quiver velocities much less than 
the speed of light but above a certain threshold can stochastically 
accelerate electrons to energies far greater than 1 MeV. Moreover, 
self-consistency effects drive return currents and produce energetic 
runaway electrons that violate an invariant of motion. 


6450 High Energy Physics 
Refer also to citation(s) 14827, 15535 


15397 (DOE/ER/05096-38) High energy: Progress report, 
March 1, 1 28, 1990. Bonner, B.E.; Roberts, J.B. Jr. 
Rice Univ., Houston, TX (USA). Bonner Nuclear Labs. 1 Nov 1989. 
13p. Sponsored by U.S. DOE Energy Research. DOE Contract 
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AS05-76ER05096. Order Number DE90005603. Available from 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

This report discusses the following topics: £° spin transfer ex- 
periment; spin effects at 200 GeV/c; photoproduction of high pr 
jets; the SMC experiment; and superconducting supercollider. 


15398 (DOE/ER/40423-13) Elementary particle physics: 
Experimental: Progress report. Lord, J.J.; Burnett, T.H.; Wilkes, 
R.J. Washington Univ., Seattle, WA (USA). Dept. of Physics. 22 
Sep 1989. 38p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ASO6-88ER40423. Order Number DE90005973. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

We are carrying out a research program in high energy 
experimental particle physics. Studies of high energy hadronic in- 
teractions and leptoproduction processes continue using several 
experimental techniques. Progress has been made on the study of 
multiparticle production processes in nuclei. Ultra-high energy cos- 
mic ray nucleus-nucleus interactions have been investigated by the 
Japanese American Cosmic Emulsion Experiment (JACEE) using 
balloon-borne emulsion chamber detectors. In the area of particle 
astrophysics, our studies of cosmic ray nuclear interactions have 
enabled use to make the world’s most accurate determination of 
the comparison of the cosmic rays above 10'eV. We have only 
the detector that can observe interaction vertices and identify parti- 
cles at energies up to 10°*15 eV. Our observations are getting 
close to placing limits on the acceleration mechanisms postulated 
for pulsars in which the spin and magnetic moment axes are at dif- 
ferent angles. In June, 1989 approval was given by NASA for our 
participation in the Space Station program. The SCINATT experi- 
ment will make use of emulsion chamber detectors, similar to the 
planned JACEE hybrid balloon flight detectors. These detector will 
permit precise determination of secondary particle charges, mo- 
menta and rapidities, and the accumulation of data will be at least 
a factor of 10 to 100 greater than in balloon experiments. Emulsion 
chamber techniques ate also employed in an experiment using ac- 
celerator heavy ion beams at CERN and Brookhaven National 
Laboratory to investigate particle production processes in central 
collisions of nuclei in the energy range 15 — 200A GeV. Our study 
of hadroproduction in lepton interactions is continuing with approval 
of another 8 months run for deep inelastic muon scattering experi- 
ment E665 at Fermilab. 


15399 (DOE/ER/40423-26) [Experimental and theoretical 
high energy physics]: First annual report, 1988: Tasks A and 
B. Boulware, D. Washington Univ., Seattle, WA (USA). Dept. of 
Physics. [1988]. 59p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AS06-88ER40423. Order Number DE90005974. 
Available from NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 

We are carrying out a research program in high energy 
experimental particle physics. Studies of high energy hadronic in- 
teractions and leptoproduction processes continue using several 
experimental techniques. Progress has been made on the study of 
multiparticle production processes in nuclei. Ultra-high energy cos- 
mic ray nucleus-nucleus interactions have been investigated by the 
Japanese American Cosmic Emulsion Experiment (JACEE) using 
balloon-borne emulsion chamber detectors. In the area of particle 
astrophysics, our studies of cosmic ray nuclear interactions have 
enabled us to make the world's most accurate determination of the 
composition of the cosmic rays above 10'* eV. We have the only 
detector that can observe interaction vertices and identify particles 
at energies up to 10-15 eV. Our observations are getting close to 
placing limits on the acceleration mechanisms postulated for pul- 
sars in which the spin and magnetic moment axes are at different 
angles. In June, 1989 approval was given by NASA for our partici- 
pation in the Space Station program. The SCINATT experiment will 
make use of emulsion chamber detectors, similar to the planned 
JACEE hybrid balloon flight detectors. These detectors will permit 
precise determination of secondary particle charges, momenta and 
rapidities, and the accumulation of data will be at least a factor of 
10 to 100 greater than in balloon experiments. Emulsion chamber 
techniques are also employed in an experiment using accelerator 
heavy ion beams at CERN and Brookhaven National Laboratory to 
investigate particle production processes in central collisions of 
nuclei in the energy range 15-200A GeV. Our study of hadropro- 
duction in lepton interactions is continuing with approval of another 
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8 months run for deep inelastic muon scattering experiment E665 
at Fermilab. 


15400 Experimental study of charm quark fragmentation. 
Park, S.K. Thesis (Ph. D.). 121p. lowa State Univ., Ames, IA (US) 
(1988). DOE Contract W-7405-ENG-82. Available from University 
Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order No.88- 
25,948. 

Charm quark fragmentation is studied in ete annihilation at a 
center of mass energy of 29 GeV using the time-projection- 
chamber (TPC) detector at the SLAC storage ring PEP. The 
polarization of the D**, the energy dependency of the polarization, 
and the spin density matrix of D** are measured. In 147pb—' of 
data we see no evidence for polarization alignment, or final state 
interaction in this fragmentation process. As a part of elementary 
particle detector improvement efforts a Radial Drift Chamber (RDC) 
has been built and studied. The RDC features the use of induced 
signals on the pickup wires, and wave form sampling to reconstruct 
tracks through avalanche localization of the radically drifted elec- 
trons in dimethyl ether. 


15401 A measurement of proton-proton and proton- 
antiproton forward elastic scattering at center-of-mass energy 
24.3 GeV with silicon barrier detectors. Breedon, R.E. Thesis 
(Ph. D.). 177p. Rockefeller Univ., Rockefeller, NY (US) (1988). 
Available from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.88-27,452. 

We measured the elastic differential cross sections for pp and pp 
scattering within the four-momentum transfer range 0.001 <|t|< 
0.06 (GeV/c)? at center-of-mass energy 24.3 GeV. From the inter- 
face between the Coulomb and nuclear amplitudes, we obtain p, 
the ratio of the real part to the imaginary part of the nuclear elastic 
amplitude at t = 0, and the slope of the forward diffractive peak. 
The measurement was performed as part of Experiment UA6 using 
a hydrogen gas-jet target and the beams of the CERN SPS in colli- 
sion mode. The kinetic energy, E, recoil angle 6, and time-of-flight 
of the low energy scattered target proton (the recoil proton) was 
given by an array of silicon barrier detectors at 90° to the beams. 
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Refer also to citation(s) 14670, 14697, 14744, 15310, 15313, 
15314, 15315, 15316, 15317, 15318, 15319, 15320, 15399, 15400, 
15468, 15560 


15402 (BNL-43492) Studies of multiparticle production in 
heavy ion collisions using a time projection chamber. Foley, 
K.J. (Brookhaven National Lab., Upton, NY (USA)); Etkin, A.; Hack- 
enburg, R.W.; Longacre, R.S.; Love, W.A.; Morris, T.W.; Platner, 
E.D.; Saulys, A.C.; Lindenbaum, S.J.; Hallman, P. Brookhaven Na- 
tional Lab., Upton, NY (USA). 1 Nov 1989. 3p. Sponsored by City 
University of New York; U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH00016;AS05-81ER40032;AC02-83ER40107;AC02- 
(CONF-890903-8: International Europhysics conference on high- 
energy physics, Madrid (Spain), 7-14 Sep 1989). Order Number 
DE90005563. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

Short communication. LAMBDA PARTICLES/particle production; 
HEAVY ION REACTIONS; TIME PROJECTION CHAMBERS; 
FASTBUS SYSTEM; MASS SPECTRA; PION MINUS-PROTON 
INTERACTIONS 


15403 (BNL-43540) Bumps and poles in the S-matrix: A 
systematic study of 0** and 2** mesons plus a molecule ap- 
proach to the E(1420) in the KKz system. Longacre, R.S. 
Brookhaven National Lab., Upton, NY (USA). 16 Nov 1989. 6p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-8909221-5: HADRON '89: 3rd international 
conference on hadron spectroscopy, Ajaccio (France), 23-27 Sep 
1989). Order Number DE90005566. Available from NTIS, PC 
A02/MF A01; OSTI; INIS. 

The goal of Hadron Spectroscopy is to find the spectrum of 
states formed by color singlet arrangements of quarks and gluons. 





Ideally these spectral states are associated with poles of the scat- 
tering matrix of hadrons which are the decay channels of the 
states. For example the p meson is the lowest qq s-wave, spin one 
color singlet state and decays into x*x~. Since the pdecays in a 
relative p-wave, one finds the p pole in the | = 1 p-wave xx phase 
shifts. There are forces between quarks and gluons which do not 
manifest themselves as true resonances and thus cannot be de- 
scribed by a Breit-Wigner pole. | will give some examples that are 
not Breit-Wigner poles of the scattering matrix but are important 
bumps in meson production. 22 refs., 10 figs. 


15404 (BNL-43660) Rare kaon . Littenberg, L.S. 
Brookhaven National Lab., Upton, NY (USA). [1989]. 19p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO00016. (CONF-8908142-3: 14. international symposium on 
lepton and photon interactions, Stanford, CA (USA), 7-12 Aug 
1989). Order Number DE90005577. Available from NTIS, PC 
A03/MF A01; OSTI; INIS. 

The results of the current generation of rare kaon decay experi- 
ments are reviewed. The present status of and future plans for 
such experiments are discussed. 81 refs., 24 figs., 2 tabs. 


15405 (BNL-43729) A program of ‘quark-gluon’ spec- 
troscopy at BNL. Chung, S.U. Brookhaven National Lab., Upton, 
NY (USA). Dec 1989. 31p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-8909221-6: 
HADRON ’89: 3rd international conference on hadron spec- 
troscopy, Ajaccio (France), 23-27 Sep 1989; OG—2011). Order 
Number DE90005561. Available from NTIS, PC A0O3/MF A01; 
OSTI; INIS; GPO Dep. 

The current status and future prospects are given of the quark- 
gluon spectroscopy, and a multi-year experimental program at BNL 
is described, consisting of experiments E771, E818 and E852, 
which address the question of missing quarkonia in the SU(3) fam- 
ily of mesons and the existence of exotic hadrons with gluonic 
degrees of freedom. 23 refs., 8 figs., 8 tabs. 


15406 (CMU-HEP-89-15) CP violation: Where we stand 25 
years later. Wolfenstein, L. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA)). Carnegie-Melion Univ., Pittsburgh, PA (USA). 9 Aug 1989. 
19p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76ER03066. (CONF-8905219-2: Conference on CP violation 
in particle physics and astrophysics, Blois (France), 22-26 May 
1989). Order Number DE90006130. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Present information on CP violation is summarized. Experimental 
results are limited to the two parameters e’ in K° decay. Results 
are consistent with the standard Kobayashi Maskawa model. The 
most clearcut prediction of that model is large CP violation in 
certain B° decays. CP violation phenomena provide interesting pos- 
sibilities for exploring physics beyond the standard model. As an 
example the electric dipole moment of the neutron is discussed. 


15407 Heavy quark physics. AIP conference proceedings No. 
196. Drell, P.S. (Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear 
Studies); Rubin, D.L. (eds.). 445p. American Institute of Physics, 
New York, NY (1989). Sponsored by U.S. DOE Management & Ad- 
ministration. From International symposium on heavy quark 
physics; Ithaca, NY (USA); 13-17 Jun 1989. 

This report contains papers on the following main topics: Theory 
of Heavy Quark Decay; Experimental Results on B Mesons; Exper- 
imental Results on Charm Mesons; Hadroproduction of Heavy 
Quarks; Quarkium; Search for Top Particles; and Predictions and 
Prospects for HQ Physics and CP Violations. These papers have 
been indexed separately. (LSP) 


15408 (DOE/ER/40423-9) Non-perturbative QCD in weak 
decays. Sharpe, S.R. Washington Univ., Seattle, WA (USA). Dept. 
of Physics. Jul 1989. 16p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AS06-88ER40423. (CONF-8906204-6: 
International symposium on heavy quark physics, Ithaca, NY 
(USA), 13-17 Jun 1989). Order Number DE90005970. Available 
from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

The status of non-perturbative calculations of hadronic matrix el- 
ements is reviewed, with particular emphasis on lattice results. 
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New results are presented for Bx and for the K* — x*x° decay 
amplitude. 26 refs., 3 figs., 1 tab. 


15409 (DOE/ER/40452-4) Research & development of a 
helium-4 based solar neutrino detector: Progress report, May 
1, 1989—April 30, 1990. Lanou, R.E.; Maris, H.J.; Seidel, G.M. 
Brown Univ., Providence, RI (USA). Dept. of Physics. Dec 1989. 
16p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-88ER40452. Order Number DE90005416. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This Progress Report covers the first six months of our May 
1989 Continuation Grant. The purpose of the project is to develop 
and test a new detection technique for neutrinos using “He in the 
superfluid state. Based upon the expected test results it should be 
possible to design a practical detector leading to the ultimate goal 
of detecting low energy solar neutrinos. During the last six months 
the construction phase has moved ahead substantially. Among the 
areas of progress discussed in the report are: the construction of 
the cryostat and dilution refrigerators; the gas handling systems; 
computer system design; tests for radioactivity of construction ma- 
terials and roton pulse simulation by computer. 5 figs. 


15410 (DOE/ER/40454—2) Partial-wave analyses of hadron 
scattering below 2 GeV: Progress report, May 1989—April 30, 
1990. Arndt, R.A.; Roper, L.D. Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (USA). Dept. of Physics. 1990. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
88ER40454. Order Number DE90005982. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The Center for Analysis of Particle Scattering (CAPS) in the De- 
partment of Physics at Virginia Polytechnic Institute and State 
University has analyzed basic two-body hadron reactions below 2 
GeV for the last two decades. Reactions studied were nucleon- 
nucleon, pion-nucleon, K*t-nucleon and pion photoproduction 
systems. In addition to analyses of these systems, a computer 
graphics system (SAID) has been developed and disseminated to 
over 200 research institutions using VAX computers. 8 refs. 


15411 (EGG—10617-5016) Homomorphic deconvolution of 
ATA [Advanced Technology Accelerator]}- beam EMP [electro- 
magnetic pulse] data for Project DEWPOINT. Tunnell, T.W. EG 
and G Energy Measurements, Inc., Los Alamos, NM (USA). Los 
Alamos Operations. Jul 1989. 92p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC08-88NV10617. Order Number 
DE90005286. Available from NTIS, PC AO5/MF A01 - OSTI; GPO 


Ground reflections typically convolve charged-particle beam 
(CPB) electromagnetic pulse (EMP) to mask the true time signa- 
ture of the beam current. A goal of Project DEWPOINT is to 
develop the capability to deconvolve CPB-EMP ground-based data 
sufficiently to make reliable estimates of beam parameters such as 
pulse length and beam current. The Source Phenomenology Work- 
ing Group identified homomorphic deconvolution as a candidate 
approach for eliminating ground reflections from the CPB-EMP 
data studied on Project DEWPOINT. EG&G developed homomor- 
phic deconvolution software to reduce the ground reflections from 
the EMP data. The deconvolution software maps the electric-field 
data into the complex-cepstrum time domain. The short interval be- 
tween the early time reflections (about 1-2 ns) prohibited the use of 
the low-time gating technique that had been used successfully in 
previous applications of homomorphic deconvolution in eliminating 
reflections. Instead, EG&G developed a technique of averaging the 
cepstra of orthogonally polarized electric-field data that greatly re- 
duces the reflection phenomenon. Simulation tests showed that the 
cepstrum-averaging technique could reliably predict pulse length 
and beam-current amplitude if the various angles of propagation 
are known. The cepstrum-averaging technique was applied to nine 
data sets from the Advanced Technology Accelerator (ATA) at 
Lawrence Livermore National Laboratory. The pulse lengths for the 
deconvolved ATA data were all nominally about 30-40 ns and ex- 
hibited unexplained structure. Peak electric-field values were about 
60 volts/m. 13 refs., 35 figs. 


15412 (INIS-mf-11585) Nucleon charge exchange reaction 


and antiproton elastic scattering at intermediate energies. Kro- 
nenfeld, J. Hebrew Univ., Jerusalem (Israel). Feb 1985. 106p. (In 
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Hebrew). Order Number DE90615566. Available from NTIS (US 
Sales Only), PC AO6/MF A01 - OSTI; INIS. 

This work treats the medium energy nuclear (p,n) charge ex- 
change reaction to analog states and the low energy elastic 
scattering of antiprotons and investigates the central aspects of a 
microscopic theory based on multiple-scattering series which are 
pertinent to these reactions. A two-step term of the Distorted Wave 
impulse Approximation (DWIA) in treating the (p,n) reaction, was 
included. For the very absorptive p-bar interaction with nuclei we 
conjecture that a partial infinite summation, constituing a renormal- 
ization of the single scattering term of the optical potential series 
provides the dominant feature of this interaction. In this work the 
excitation of analog states is calculated and it was found that the 
(p,n) reaction is described fairly well by the DWIA. In the first part 
of the work the (p,n) reaction in the energy range 100-200 MeV 
was treated. The DWIA calculations were based on eikonalization. 
In the second part of the work the p-barA interaction with the self- 
consistent scheme mentioned above, for scattering energies 
30-120 MeV, was examined. (author). 85 refs., tables and figures. 


15413 (KEK-89-1) A search for a baryonium in P-bar P an- 
nihilation at rest. Omori, T. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Apr 1989. 147p. Order Number 
DE90741485. Available from NTIS (US Sales Only), PC A07/MF 
A01. 

In order to search for a baryonium below the threshold of twice 
of the nucleon mass, we have measured inclusive gamma 
(gamma) spectra in P-bar P annihilation at rest using the KEK pro- 
ton synchrotron. With higher statistical accuracy than previous 
experiments, no narrow structure which has statistical significance 
larger than 4sigma was observed. The 4sigma upper limit for the 
production of narrow baryonium states in gamma energy range 80- 
938 MeV (the mass of the baryonium is lower than 1794.8 MeV/ 
C*) was found to be (0.2-1.2)x10-° of all annihilations. We also 
analyzed the decay branching ratio into various charge multiplicity 
(Ng,) states and found no narrow structure which was larger than 
4sigma. The 4sigma ; 


r limits were pteane” (0.1- 
0.8)x10-, (0.1-0.8)x10~*, and (0.1-0.3)x10- 
and ge6 states. (author) 53 refs. 14 tabs. 57 figs. 


for each N,,=0,2,4, 


15414 (KEK-89-6) Proceedings of TRIUMF/KEK workshop 
on hypernuciear physics at KAON. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jul 1989. 296p. (CONF- 
8906272—: Workshop on hypernuclear physics at KAON, Tsukuba 
(Japan), 17-18 Jun 1989). Order Number DE90741486. Available 
from NTIS (US Sales Only), PC A13/MF A01. 

A workshop on 'Hypernuclear Physics at KAON’ was held on 
June 17-18, 1989 at KEK. 18 participants from abroad and more 
than 30 domestic participants attended. Following the general re- 
views of pre-KAON status, active discussions of future possibilities 
with KAON were carried out. Fundamental questions which stimu- 
late experimental efforts were raised and various new ambitious 
ideas for experimental possibilities were presented. The discus- 
sions assist design studies of the KAON beam lines and help to 
promote the field of KAON physics. This publication is the collec- 
tion of the transparencies and memoranda of the presentations 
and discussions. (A.Y.). 


15415 (LA-11721-T) A search for ie appearance from 
stopped 7* and .* decay at LAMPF [Los Alamos Meson 
Physics Facility]. Fujikawa, B.K. (California Inst. of Tech., 
Pasadena, CA (USA). Dept. of Physics). Los Alamos National 
Lab., NM (USA). Jan 1990. 1384p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-36. Order Number 
DE90005833. Available from NTIS, PC AO7/MF A01; OSTI; INIS; 
GPO Dep. 

Thesis. Submitted 
Pasadena, California. 

We report on a recent search for ie appearance from stopped 
a — ptv, and u* — etre, decay made by the LAMPF experi- 
ment E645. The appearance of i- may occur from vb, — ve, ve > 
Ve. Of vy — Ve, Oscillations. Appearance may also occur from 
rare p* — @*i,v, decay, which is allowed by a multiplicative lep- 
ton charge conservation law. The neutrino energies range from E, 
= 0 to 52.8MeV. The neutrino detector, which is located 26.1 me- 
ters from the neutrino source, consists of a segmented liquid 
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scintillator and proportional drift tube central detector surrounded 
by both active and passive shielding. The central detector detects 
ve through the d»_p — ne* Charge Current (CC) reaction, which is 
signaled by the direct detection of the final state positron and neu- 
tron. The hydrogen-rich liquid scintillators act as free proton targets 
for the Zep CC reaction. The neutrons are detected through radia- 
tive neutron capture on gadolinium. We find no evidence for ie 
appearance in the first year of running. New limits on the 0,,ve,v, 
— i, oscillation parameters and the rare u* — eter, decay 
branching ratio are presented. 87 refs., 45 figs., 17 tabs. 


15416 (LAL—88-42) Measurement of Charmonium states by 
the NA14 Collaboration. Roudeau, P. NA14 Collaboration. Paris- 
11 Univ., 91 - Orsay (France). Lab. de l’Accelerateur Lineaire. Sep 
1988. 11p. (CONF-8809224—: International workshop on high P- 
Transverse physics and higher twists, Paris (France), 21-23 Sep 
1988). Order Number DE90741307. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

The energy behavior of the Psi photoproduction cross sections 
and the gluon structure function are investigated. The QCD predic- 
tions and the existing data for inelastic Psi photoproduction cross 
section, are compared. The NA14 spectrometer is applied. A high 
statistics of Psi particles in an open geometry is obtained. Photons 
and charged hadrons, accompanying the Psi meson, are 
measured. It is shown that the Z and P+ "2” dependence of the in- 
elastic Psi photoproduction agrees with expectations from the QCD 
process gammag yields cantic g. Moreover, the value of the mea- 
sured cross section is much larger than the predictions which use 
the value of the Psi wave function at the origin to set an absolute 
prediction, and cannot be reconciled with the data when a charm 
quark mass of 1.5 GeV is used in the computation. Models which, 
using a local duality argument, consider that the continuous mass 
distribution of the cantic system between 2mc and 2mp represents 
the contribution from the Psi and the Psi"1” particles are in better 
agreement with the observed cross section, if alphag(mp,"2”) ap- 
prox.20, but fail to reproduce the measured Z dependence. 


15417 (LAL—88-49) Prospects for Top in UA2’. Moniez, M. 
UA2’ Collaboration. Paris-11 Univ., 91 - Orsay (France). Lab. de 
lAccelerateur Lineaire. Oct 1988. 7p. (CONF-8803109-: 23. Ren- 
contre de Moriond conference: electroweak interactions and unified 
theories, Les Arcs (France), 6-12 Mar 1988). Order Number 
DE90741308. Available from NTIS (US Sales Only), PC A02/MF 
AO1. 

An analysis of the Top quark search in UA2 is presented; the 
various background sources are then extrapolated to the upgraded 
UA2 experiment. The theoretical prediction for Top quark produc- 
tion is compared to these extrapolations and used to derive the 
Top quark mass range in which the experiment would be able to 
observe a possible signal for an integrated luminosity of 10 pb" 
at the improved CERN pantip collider (ACOL). 


15418 (LBL-27687) Fragmentation properties of jets 
produced in proton-antiproton collisions at ,/S = 1.8 TeV. Hub- 
bard, B. (California Univ., Berkeley, CA (USA). Dept. of Physics). 
Lawrence Berkeley Lab., CA (USA). Nov 1989. 112p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
Order Number DE90006071. Available from NTIS, PC AO6/MF 
A01; OSTI; INIS; GPO Dep. 

Jet fragmentation properties have been studied in collisions of 
protons and antiprotons at a center-of-mass energy of 1.8 TeV, 
using the Collider Detector at Fermilab (CDF). The fractional mo- 
mentum distribution of charged particles within jets is presented 
and compared with Monte-Carlo predictions. With increasing di-jet 
invariant mass from 60 to 200 GeV/c? the fragmentation is ob- 
served to soften as predicted by scale breaking effects in Quantum 
Chromodynamics (QCD). The charged multiplicity in the jet core is 
observed to rise with di-jet invariant mass. 57 refs. 


15419 (LPNHEP-88-01) A unified description of the 
hadronic photon structure function. Kapusta, F. Paris-6 Univ., 75 
(France). Lab. de Physique Nucleaire et de Hautes Energies; Paris- 
7 Univ., 75 (France). Apr 1988. 21p. Order Number DE90741296. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Starting with a restricted "duality” between the sum over a spec- 
trum of vector meson excitations and the point-like coupling to a 





quark, we study the x and Q* dependence of F29*"™*(x, Q?) in the 
non perturbative region. An interpolating formula is derived which 
a a priori distinct phase space domains especially low and 
high 


15420 (MLM-3611) Intermolecular potentials for hexafiuo- 
ride gases: Final report. Aziz, R.A. (Waterloo Univ., ON 
(Canada). Dept. of Physics); Taylor, W.L. EG and G Mound Ap- 
plied Technologies, Miamisburg, OH (USA). 31 Oct 1989. 38p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC04- 
88DP43495. Order Number DE90005702. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Second virial coefficient and viscosity data were used to evaluate 
intermolecular potential functions proposed in the literature for SF¢, 
UF.,, and WFg. It was found that none of the potentials could pre- 
dict the properties simultaneously. By suitable adjustment of the 
repulsive wall, we constructed an inverse power (n—7) potential 
which correlates second virial coefficient and viscosity data at the 
same time. The best integer repulsive exponent for SF, was found 
to be n = 40, while that for UF, and WF, was n = 46. 41 refs., 10 
figs., 11 tabs. 


15421 (MPI-PAE/Exp.El—212) Measurement of the lifetime 
of the charm baryon Lambdac. Luecking, B. Max-Planck-institut 
fuer Physik und Astrophysik, Muenchen (Germany, F.R.). Werner- 
Heisenberg-inst. fuer Physik; Technische Univ. Muenchen, 
Garching (Germany, F.R.). Fakultaet fuer Physik. Oct 1989. 146p. 
(in German). Order Number DE90744627. Available from NTIS 
(US Sales Only), PC AO7/MF A01. 

The results presented in this thesis are based on the analysis of 
the data taken by the ACCMOR Collaboration in the experiment 
NA 32 at the CERN Super Proton Synchrotron (SPS) in the years 
1985/86. The experiment NA 32 is a fixed-target experiment with a 
high-resolution semiconductor vertex detector for the reconstruction 
of the charm production and decay vertices. The energy of the inci- 
dent pi-beam amounts to 230 GeV. A magnetic spectrometer 
allows the momentum measurement and particle identification of 
the charged particles arising in the interaction, beside altogether 15 
silicon strip detectors two charge-coupled devices (CCD’s) are the 
most important components of the vertex detector. NA 32 is the 
first experiment in high energy physics in which CCD’s are applied 
as track detectors. The mean transverse measurement error of the 
reconstructed particle tracks amounts in the region of the target to 
about 5 mum in two together orthogonal directions. The analysis of 
altogether 17.1 million interactions recorded on magnetic tape 
yields about 1200 completely reconstructed decays of the charm 
particles D°, D*, Ds, Lambdac, and Xic* in altogether 22 different 
decay channels over a very low background. Six new, hitherto not 
yet observed decay channels were detected. For the measure- 
ment of the lifetime of the Lambda, baryon about 100 
LambdacyieldspK~ pi* decays are available over a background of 
5%. A combined maximum-likelihood fit to the distribution of the 
invariant masses and the lifetime distribution corrected for the de- 
tector acceptance gives a mean Lambda lifetime of: 
tau=(2.03+0.28-0.03)x10-"* s and a Lambdag mass of: 
m=(2285.8+0.6+1.2) MeV/c. (orig./HSI). 


15422 (PITHA-89/21) Search for oscillations of atmospher- 
ical neutrinos with the Frejus detector. Nisius, R. Technische 
Hochschule Aachen (Germany, F.R.). Lehrstuhl fuer Experimental- 
physik 1A und 1. Physikalisches Inst.; Technische Hochschule 
Aachen (Germany, F.R.). Mathematisch-Naturwissenschaftliche 
Fakultaet. Oct 1989. 112p. (in German). Available from Technische 
Hochschule Aachen (Germany, F.R.). Lehrstuhl fuer Experimental- 
physik 1A und 1. Physikalisches Inst. Available from Technische 
Hochschule Aachen (Germany, F.R.). Lehrstuhl fuer Experimental- 
physik 1A und 1. Physikalisches Inst. 

In this thesis the search for neutrino oscillations by measurement 
of the total event rates and the multiplicity, energy, and angular 
distributions of cosmic neutrinos with the Frejus detector is de- 
scribed. By means of theoretical calculations of cha and 
neutral-current processes the parameter plane of Deltam* and sin 
22theta has been confined. (HSI). 


15423 (SLAC-PUB-5141) A measurement of the Z boson 
resonance parameters at the SLC [Stanford Linear Center]. 
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Nash, J. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Nov 1989. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00515. (CONF-890903-9: international 
Europhysics conference on high-energy physics, Madrid (Spain), 7- 
14 Sep 1989). Order Number DE90005731. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

We have measured the resonance parameters of the Z boson 
using 480 hadronic and Leptonic Z decays collected by the Mark II 
Detector at the Stanford Linear Collider. We find the Mass to be 
91.14 + 0.12 GeV/c*, and the width to be 2.42*°45_. 4. GeV. If 
we constrain the visible width to its Standard Model value, we find 
a partial width to invisible decay modes corre: ing to 2.8 + 0.6 
neutrino species with a 95% confidence level limit of 3.9. 9 refs., 1 
fig., 4 tabs. 


15424 (SLAC-PUB-5143) Measurement of the Z boson res- 
onance ters. Feldman, G.J. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Nov 1989. 11p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC03-76SF00515. (CONF- 
8908142-5: 14. international symposium on lepton and photon 
interactions, Stanford, CA (USA), 7-12 Aug 1989). Order Number 
DE90005733. Available from NTIS, PC A0O3/MF A01; OSTI; INIS; 
GPO Dep. 

Using the Mark Ii detector at the SLC, we measure the Z mass 
and width to be 91.17 + 0.18 GeV/c? and 1.95*°4°_» 45 GeV, re- 
spectively. From a fit in which the visible Z width is constrained to 
its Standard Model value, the number of neutrino species is deter- 
mined to be 3.0 + or <4.4 at the 95% confidence level. 13 refs., 
20 figs., 4 tabs. 


15425 (SLAC-PUB-5150) Strangeonia and kin; new results 
from kaon hadroproduction with LASS. Aston, D.; Bienz, T.; 
Bird, F.; Dunwoodie, W.; Johnson, W.B.; Kunz, P.; Kwon, Y.; Leith, 
D.W.G.S.; Levinson, L.; Ratcliff, B.N. Stanford Linear Accelerator 
Center, Menio Park, CA (USA). Dec 1989. 10p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC03-76SF00515. Grant 
PHY82-09144;PHY85-13808. (CONF-8909221—7: HADRON '89: 
3rd international conference on hadron spectroscopy, Ajaccio 
(France), 23-27 Sep 1989). Order Number DE90005742. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Recent results from a high statistics study of strangeonium 
mesons produced in LASS by an 11 GeV/c K~ beam are reviewed 
and compared with the quark model. New data from a variety of fi- 
nal states (K*K=, ¢¢, ¢x°) produced by hypercharge exchange are 
described, and compared with results from other hadroproduction 
modes and from J/1 decay. 17 refs., 12 figs. 


15426 (SLAC-PUB-5152) Production and decay of Z 
bosons at the SLC [SLAC Linear Collider]. Feldman, G.J. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (USA). Dec 1989. 
22p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00515. (CONF-8907180-2: Cargese Summer institute 
in particle physics, Cargese (France), 18 Jul - 4 aug 1989). Order 
Number DE90005734. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

My lectures at Cargese covered the very first physics results from 
the SLAC Linear Collider (SLC). At the time of this writing (Decem- 
ber 1989), it seems most sensible to present a review of the results 
that were presented at the school in an updated form. The organi- 
zation of this report will be to give a brief introduction to linear 
colliders and the SLC, then to describe the MARK Il detector, and 
finally to review the current status of the three major physics topics 
discussed at Cargese: the Z line shape, from which we deduce the 
Z mass and width, and the number of neutrino species, the par- 
tonic structure of hadronic decays and a measurement of as, and 
searches for new quarks and leptons. 39 refs., 27 figs., 3 tabs. 


15427 Spin of pp—-npr* from 492 to 796 MeV. 
Shypit, R.L. (Queen Mary College, London E1 4NS, United King- 
dom (GB)); Bugg, D.V.; Sanjari, A.H.; Lee, D.M.; McNaughton, 
M.W.; Silbar, R.R.; Hollas, C.L.; McNaughton, K.H.; Riley, P.; 
Davis, C.A. Physical Review [Section] C: Nuclear Physics (USA), 
40(5): 2203-2217 (Nov 1989). 

Spin correlation parameters A,,, As,,An,, Ano: Aso, Ato: 
andAg, have been measured for pp—npx* at 492, 576, 643, 729, 
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and 796 MeV over a large part of phase space, using a longitudi- 
nally polarized target and a polarized beam. Results rule out broad 
dibaryons in this mass range in NN °P2 and °F3; in 'D2 some 
phase variation is observed, resembling that expected of a strong 
inelastic threshold. 


15428 Measurement of ote-—bb forward-backward charge 
asymmetry between ,/s =52 and 57 GeV. Sagawa, H.; Lim, J.; 
Abe, K.; Fujii, Y.; Higashi, Y.; Kim, S.K.; Kurihara, Y.; Maki, A.; 
Nozaki, T.; Omori, T. Physical Review Letters (USA), 63(21): 
2341-2345 (20 Nov 1989). 

Using 123 multihadronic inclusive muon-production e*e~ annihi- 
lation events at an average c.m. energy of 55.2 GeV, we extracted 
the forward-backward charge asymmetry of the e*e~ bb process 
and the F ratio for bb production. We used an analysis method in 
which the behavior of the c quark and lighter quarks is assumed, 
with only that of the b quark left indeterminate. The results, 
Ap=—0.72+0.28(stat)+0.13(syst) and A,=0.57+0.16+0.10, are 
consistent with the standard model. 


15429 Coherent production of 7* and 7 mesons by 
charged-current interactions of neutrinos and antineutrinos on 
neon nuciei at the Fermilab Tevatron. Aderholz, M.; Aggarwal, 
M.M.; Akbari, H.; Allport, P.P.; Baba, P.V.K.S.; Badyal, S.K.; Barth, 
M.; Baton, J.P.; Bingham, H.H.; Brucker, E.B. Physical Review Let- 
ters (USA), 63(21): 2349-2352 (20 Nov 1989). 

Coherent single-pion production on neon nuclei is studied using 
the Fermilab 15-ft bubble chamber filled with a heavy Ne-H2 mix- 
ture and exposed to the Tevatron neutrino beam. In the neutrino 
energy range 40-300 GeV, the net signal is 20+6 events, giving a 
corrected rate per charged-current event of (0.26+0.10)%. The 
cross section and kinematic distributions agree with the predictions 
of a model based on partial conservation of axial-vector current 
and meson dominance. 


15430 Searches for new quarks and leptons produced in Z- 
boson decay. Abrams, G.S.; Adolphsen, C.E.; Averill, D.; Ballam, 
J.; Barish, B.C.; Barklow, T.; Barnett, B.A.; Bartelt, J.; Bethke, S.; 
Blockus, D. Physical Review Letters (USA), 63(22): 
2447-2451 (27 Nov 1989). DOE Contract AC02-84ER40125;AC03- 
76S F00098;AC02-76ER01112;AC03- 

We have searched for events with new-particle topologies in 390 
hadronic Z decays with the Mark Ii detector at the SLAC Linear 
Collider. We place 95%-confidence-level lower limits of 40.7 GeV/ 
c for the top-quark mass, 42.0 GeV/c* for the mass of a fourth- 
generation charge —(1/3) quark, and 41.3 GeV/c for the mass of 
an unstable Dirac neutral lepton. 


15431  Left-right asymmetry in neutrino-produced hadron 
jets. Ballagh, H.C. (Department of Physics and Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 97420 
(US)); Bingham, H.H.; Lawry, T.J.; Lys, J.; Lynch, G.R.; Sokoloff, 
M.D.; Stevenson, M.L.; Huson, F.R.; Schmidt, E.; Smart, W. Physi- 
cal Review [Section] D: Particles and Fields (USA), 40(9): 
2764-2771 (1 Nov 1989). 

In an experiment (E546) to study interactions of (E)=100 GeV 
and (Q*)=17 GeV? neutrinos in the Fermilab 15-foot bubble cham- 
ber, we have looked for a left-right asymmetry in the azimuthal 
angle ¢ of individual hadrons about the direction of the lepton mo- 
mentum transfer (q vector). Significant asymmetry is found 
for forward positive hadrons; for xe>0.10, we find 
(cos¢)=—0.029+0.008, where x-e is the Feynman x vari- 
able. Negative hadrons with x->0.10 show no asymmetry, 
(cos¢)=0.004+0.011. A model which includes parton intrinsic 
transverse momentum k; reproduces the asymmetry of 
combined positive and negative hadrons with x->0.10, 
(cosd)=—0.018+0.0065, if (k;*)=0.065+0.024 GeV2/c?. But the 
model predicts almost equal asymmetries for positive and negative 
hadrons. The model also agrees poorly with the observed depen- 
dence on the kinematic variables x and C if the k; distribution is 
assumed to be independent of kinematic variables. 


15432 Measurement of muon-neutrino—electron elastic scat- 
tering In the Fermilab 15-foot bubble chamber. Baker, N.J. 
(Brookhaven National Laboratory, Upton, New York 11973 (USA)); 
Connolly, P.L.; Kahn, S.A.; Murtagh, M.J.; Palmer, R.B.; Samios, 
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N.P.; Tanaka, M.; Baltay, C.; Bregman, M.; Hibbs, M. Physical Re- 
view [Section] D: Particles and Fields (USA), 40(9): 2753-2763 (1 
Nov 1989). DOE Contract AC02-76CH00016. 

A total of 22 muon-neutrino-electron elastic-scattering events 
(vpe—v,e) have been observed in an exposure of the Fermilab 
15-foot bubble chamber filled with a heavy neon-hydrogen mixture 
to a wide-band neutrino beam. The elastic-scattering cross section 
is measured to be 1.67+0.44x10-**E, cm? GeV-'. The value of 
the weak mixing angle (sin?6y) determined from this cross section, 
which is consistent with other measurements of this angle, is 
0.20_o,05*?-. 


15433 High-transverse-momentum single-hadron production 
In pp and pd collisions at ,/s =27.4 and 38.8 GeV. Jaffe, D.E. 
(New York State University of Stony Brook, NY (USA)); Adams, 
M.R.; Straub, P.B.; Brown, C.N.; Charpak, G.; Cooper, W.E.; Crit- 
tenden, J.A.; Finley, D.A.; Glass, H.D.; Gray, R. Physical Review 
[Section] D: Particles and Fields (USA), 40(9): 2777-2795 (1 Nov 
1989). 

Results of high-transverse-momentum charged-hadron produc- 
tion in 400-GeV/c proton-proton and proton-deuteron collisions and 
800-GeV/c proton-proton collisions are presented. The transverse- 
momentum range of the data is from 5.2 to 9.0 GeV/c for the 
400-GeV/c collisions and from 3.6 to 11.0 GeV/c for the 800-GeV/c 
collisions; the data are centered around 90° in the proton-nucleon 
center-of-momentum system. Single-pion invariant cross sections 
and particle ratios were measured at both energies. The results 
are compared to previous experiments and the Lund model. 


15434 Polarized proton and antiproton beams at Fermilab 
and associated experiments. Yokosawa, A. (Argonne National 
Lab., IL (USA). High Energy Physics Div.). International Journal of 
Modem Physics A (USA), 3(12): 2753-2767 (1988). DOE Contract 
W-31-109-ENG-38. 

The authors describe the polarized proton and antiproton beams 
up to 200 GeV/c in the Fermilab MP beam line which is currently 
operational. They also present the Fermilab polarized beam pro- 
gram using this facility. These Fermilab polarization projects are 
designated as E-581/704 initiated and carried out by an interna- 
tional collaboration. 


15435 Results of a laboratory search for cosmic axions and 
other weakly coupled light particles. Wuensch, W.U. (Depar- 
ment of Physics and Astronomy, University of Rochester, 
Rochester, New York 14627 (USA)); De Panfilis-Wuensch, S.; Se- 
mertzidis, Y.K.; Rogers, J.T.; Melissinos, A.C.; Halama, H.J.; 
Moskowitz, B.E.; Prodell, A.G.; Fowler, W.B.; Nezrick, Physical Re- 
view [Section] D: Particles and Fields (USA), 40(10): 3153-3167 
(15 Nov 1989). 

A microwave cavity experiment designed to search for the signal 
from cosmic axions converting in an external magnetic field cov- 
ered the mass range (4.5-16.3)x10-® eV, corresponding to the 
frequency range from 1.09 to 3.98 GHz. Upper limits on the cou- 
pling and abundance of nonrelativistic galactic axions have been 
measured; these limits yield a coupling which is 1-2 orders of 
magnitude higher than that predicted by the Dine-Fischler-Srednicki 
model. Also presented are limits on axions with a continuum spec- 
trum, limits on the presence of a wide axion line at the frequency 
of the 21-cm hydrogen emission line, and limits on the production 
of pseudoscalar particles by photons in the cavity interacting with 
the magnetic field. 
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Refer also to citation(s) 15319, 15323, 15351, 15406, 15410, 
15490, 15501, 15542, 15556, 15562, 15629 


15436 (ANL-HEP-CP-—89-132) Transverse spin observables 
in chromodynamics. Sivers, D. Argonne National Lab., IL (USA). 
Dec 1989. 9p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-31109-ENG-38. (CONF-8910121-2: 6. topical confer- 
ence on physics with polarized beams on polarized targets, 
Spencer, IN (USA), 16-18 Oct 1989). Order Number DE90005638. 
Available from NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 





Quantum Chromodynamics confronts a harsh series of tests in 
the attempt to formulate a comprehensive approach to the calcula- 
tion of transverse spin observables. The basic obstacles to 
understanding transverse spin can be illustrated by considering the 
transverse structure function g(x, Q*) = g(x, Q*) + go(x, Q?), ex- 
tracted from deep-inelastic scattering using a polarized lepton and 
a polarized proton. The inadequacy of the transverse-spin basis for 
quarks and gluons found there suggests a new approach to the 
problems of single-spin observables in large-transverse-momentum 
processes. This approach, presented earlier for single spin produc- 
tion asymmetries, is discussed here. It is shown that the 
mechanism can also lead to baryon polarization effects at large Pr. 
14 refs. 


15437 (BNL-43521) Semi-leptonic news. Bernard, C.W. 
(California Univ., Santa Barbara, CA (USA). Inst. for Theoretical 
Physics); ElKhadra, A.X.; Soni, A. Brookhaven National Lab., 
Upton, NY (USA). [1989]. 6p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-890949-5: 
Annual technical conference and exhibition of the Society of 
Petroleum Engineers, San Francisco, CA (USA), 24-27 Sep 1989). 
Order Number DE90005568. Available from NTIS, PC A02/MF 
A01; OSTI; INIS. 

We present our recent results for the semi-leptonic decays K — 
wev, D — Kev, D — wey and some exploratory data on B — Dev 
and B — 7rev. 20 refs., 5 figs., 2 tabs. 


15438 (BNL-43525) QCD and event simulation. Paige, F.E. 
Brookhaven National Lab., Upton, NY (USA). Nov 1989. 47p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO00016. (CONF-8906267—1: TAS! '89: Theoretical Advanced 
Summer Institute, Boulder, CO (USA), Jun 1989). Order Number 
DE90004963. Available from NTIS, PC AO3/MF A01; OSTI; INIS; 
GPO Dep 

We summarize the physics underlying Monte Carlo programs for 
the simulation of ete and hadronic interactions at high energies. 
32 refs., 23 figs. 


15439 (BNL-43587) Antinucleon-nucleus physics: Theoret- 
ical overview. Dover, C.B. Brookhaven National Lab., Upton, NY 
(USA). Nov 1989. 13p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-8910331—1: 1. workshop 
on intense hadron facilities and antiproton physics, Torino (Italy), 
23 Oct 1989 - 25 oct 1990). Order Number DE90004960. Available 
from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

We discuss the interactions of antinucleons with nuclei, focusing 
on annihilation processes in the multi-GeV region with production 
of strangeness or charm. 76 refs. 


15440 (BONN-IR—89-29) A study on the determination of 
the scale parameter Lambday,, of quantum chromodynamics 
at LEP | energies. Wenisch, J. Bonn Univ. (Germany, F.R.). 
Physikalisches Inst.; Bonn Univ. (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet. Aug 1989. 73p. (in German). 
Order Number DE90744615. Available from NTIS (US Sales Only), 
PC AO4/MF A01. 

A method of measuring independently of jet rates the scale pa- 
rameter Lambdasub(anti Manti S) for the determination of the 
running coupling constant alpha, of QCD is investigated. Using the 
LUND-program with exact matrix elements, the method is based 
on the energy dependence of observables like reduced thrust, jet 
masses and integrated asymmetry of energy-energy correlation 
(IAEEC). Only the IAEEC is able to reproduce the input scale pa- 
rameter, Lambdasub(anti Manti S)=0.500 GeV, whereas the other 
variables yield smaller results than predicted. If the three jet cross 
section is, however, formulated with ERT-matrix elements, which 
are not included in the standard LUND code, it is possible to repro- 
duce Lambdasub(anti Manti S) also from reduced thrust and jet 
masses. (orig.). 


15441 (BONN-ME-89-07) Helicity and isospin asymmetries 
in the electroproduction of nucleon resonances. Warns, M.; 
Pfeil, W.; Rolinik, H. Bonn Univ. (Germany, F.R.). Physikalisches 
Inst. Oct 1989. 19p. Order Number DE90744610. Available from 
NTIS (US Sales Only), PC A03/MF A01. 
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We investigate the helicity asymmetries and isospin ratios of 
ratiative transition amplitudes for nucleon resonances electropro- 
duced off proton and neutron targets at momentum transfers of 
Q*le3 GeV". Calculations were done in the framework of a rela- 
tivized constituent quark model which includes many-body effects 
due to the quark interaction potential and to a relativistic treatment 
of the center-of-mass motion of the three quark system. We find 
significant deviations from the predictions of the nonrelativistic 
quark models and the SU(6)w algebraic approach based on the 
single quark transition hypothesis. Our calculated relativistic correc- 
tions lead to an overall better agreement with the experimental 
data. The question if some of the low-lying P-wave baryons are of 
hermaphrodite nature is briefly discussed. Finally we analyse the 
electroexcitation of the missing [20,1*] P-wave resonances. (orig.). 


15442 (CONF-891269-1) Quarks and gluons in hadrons 
and nuclel. Close, F.E. (Oak Ridge National Lab., TN (USA)). Oak 
Ridge National Lab., TN (USA). Dec 1989. 30p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From 
1989 winter school on quark-gluon plasma; Puri (india); 5-16 Dec 
1989. Order Number DE90005274. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

These lectures discuss the particle-nuclear interface — a general 
introduction to the ideas and application of colored quarks in nu- 
clear physics, color, the Pauli principle, and spin flavor correlations 
— this lecture shows how the magnetic moments of hadrons relate 
to the underlying color degree of freedom, and the proton’s spin — 
a quark model perspective. This lecture reviews recent excitement 
which has led some to claim that in deep inelastic polarized lepton 
scattering very little of the spin of a polarized proton is due to its 
quarks. This lecture discusses the distribution functions of quarks 
and gluons in nucleons and nuciei, and how of these is 
necessary before some quark-gluon plasma searches can be ana- 
lyzed. 56 refs., 2 figs. 


15443 (CONF-8908196-1) Quarks and gluons in hadrons 
and nuclei. Close, F.E. (Oak Ridge National Lab., TN (USA)). Oak 
Ridge National Lab., TN (USA). [1989]. 20p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From 
Conference on hadrons and hadronic matter; Cargese (France); 7- 
18 Aug 1989. Order Number DE90005275. Available from NTIS, 
PC AO3/MF A01; OSTI; INIS; GPO Dep. 

These lectures discuss the particle-nuclear interface — a general 
introduction to the ideas and application of colored quarks in nu- 
clear physics, color, the Pauli principle, and spin flavor correlations 
— this lecture shows how the magnetic moments of hadrons relate 
to the underlying color degree of freedom, and the proton’s spin — 
a quark model perspective. This lecture reviews recent excitement 
which has led some to claim that in deep inelastic polarized lepton 
scattering very little of the spin of a polarized proton is due to its 
quarks. 38 refs. 


15444 (DOE/ER/40085—18) Massive quark polarization 
in Quantum Chromodynamics ocesses. Dharmaratna, 
W.G.D. Tufts Univ., Medford, MA (USA). c 1 Feb 1990. 153p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
83ER40085. Order Number DE90006066. Available from NTIS, PC 
A08/MF A01; OSTI; INIS; GPO Dep. 

It is well known that the single polarization asymmetries are 
large in hyperon production in contrast with naive Quantum Chro- 
modynamics predictions. We have explored the possibility of 
polarization of quarks in QCD subprocesses, assuming that the 
quark mass can be significant at energies of interest. The fourth 
order contribution to the single spin asymmetry in each important 
subprocess for strange quark production is calculated. Mass de- 
pendence and the kinematical properties of the polarization of the 
strange quark in the partons’ center-of-mass frame are discussed. 
The s-quark polarization in the hadrons’ center-of-mass frame is 
obtained by performing the convolution integrations with the initial 
state parton distribution functions. A fit to the hyperon polarization 
is presented that reproduces the unique and striking kinematic 
dependence of the data. This is evidence that the “seed” of the po- 
larization is in the basic scattering process and it is dominated by 
the gluon fusion subprocess. 31 figs. 
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15445 (DOE/ER/40200-188) Research program in elemen- 
tary particle theory: Progress report, January 1—December 
1989. Sudarshan, E.C.G.; Dicus, D.A. Texas Univ., Austin, TX 
(USA). Center for Particle Theory. Aug 1989. 57p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG05-85ER40200. Or- 
der Number DE90005600. Available from NTIS, PC A04/MF A01; 
CSTI; INIS; GPO Dep. 

This report discusses the following topics: mathematical physics, 
strings and gauge theories; application of particle physics to astro- 
physics; high energy phenomenology; and quantum mechanics. 


15446 (DOE/ER/40211-5) Research in theoretical physical: 
Annual progress report for the period April 1, 1989—March 31, 
1990. Domokos, G.; Kovesi-Domokos, S. Johns Hopkins Univ., 
Baltimore, MD (USA). Dept. of Physics and Astronomy. Nov 1989. 
23p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-85ER40211. Order Number DE90005558. Available from 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

We summarize the results of a research into the nature of the 
new physical phenomena observed in the interactions of photons 
and neutrinos of energies < 1 EeV, emitted by various point 
sources in the sky. Contrary to expectations based on the Stan- 
dard Model, the extensive air showers generated by these particles 
contain too many muons by a factor of (approximately) 100. This 
phenomenon can be explained by a composite structure of neutri- 
nos, such that at sufficiently high energies they develop strong 
interactions. This hypothesis can be tested by studying the absorp- 
tion characteristics of the primaries on the 3°K background. We 
find that the primaries contain a component which, unlike photons, 
is not absorbed by the background. It interacts with a cross section 
of a few mb/nucleon, thus giving further evidence for the existence 
of a substructure of quarks and leptons. 


15447 (DOE/ER/40219-4) [Research in theoretical physics]: 
[Annual progress report for 1989]. North Carolina Univ., Chapel 
Hill, NC (USA). Dept. of Physics and Astronomy. [1989]. 16p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FGO05- 
85ER40219. Order Number DE90005605. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

This paper discusses the following topics: strings and gravity; 
particle phenomenology; field theories; and cosmology. (LSP) 


15448 (GSI-89-25) Glueballs and their properties in the 
framework of an extended bag model. Geiger, K. Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.); 
Frankfurt Univ. (Germany, F.R.). Fachbereich 13 Physik. Oct 1989. 
316p. (In German). Order Number DE90744696. Available from 
NTIS (US Sales Only), PC A14/MF A01. 

In this thesis | have performed a comprehensive study of the 
properties of glueballs. The aim was to elaborate characteristic at- 
tributes of glueballs and to illuminate the differences as well as 
common properties concerning the ordinary hadrons in order to 
facilitate a unique experimental identification of such hitherto hypo- 
thetical particles. Starting from the formalism of the modified 
spatially confined QCD within a statical and spherically symmetric 
cavity | have presented a model, which is based on the MIT bag 
model, which, however, contains additional foundations of the the- 
ory of QCD and which regards on the other hand further 
quantum-theoretical elements as virtual-particle excitations. This 
concept led to a unified description of gluebalis and hadrons. The 
versatile applications of the model were intensively demonstrated 
and tested. The results are in comparison with actual experimental 
data nearly throughout excellent, so that also the predictions of the 
model for hitherto not measured properties of glueballs should 
have absolutely quantitative statement power and therefore can 
serve as valuable criteria for future studies. (orig.). 


15449 (INP-1336/PH) Towards a combinatorial description 
of space and strong interactions. Zenczykowski, P. Institute of 
Nuclear Physics, Cracow (Poland). Sep 1986. 32p. Order Number 
DE90615540. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

We propose a reinterpretation of a successful phenomenological 
approach to hadron self-energy effects known as the unitarised 
quark model. General arguments are given that the proper descrip- 
tion of strong interactions may require abandoning the assignement 
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of primary role to continuous concepts such as position and 
momentum in favour of discrete ones as spin or W-spin. The rein- 
terpretation exploits an analogy between the W-spin diagrams 
occuring in the calculations of hadronic loop effects and the spin 
network idea of Penrose. A connection between the S-matrix ap- 
proach to hadron masses and the purely algebraic approach 
characteristic of the quark model is indicated. Several hadron mass 
relations generated by a resulting SU(6)w-group-theoretic expres- 
sion are presented and discussed. Results of an attempt to 
generalize the scheme to the description of hadron vertices are re- 
ported. 34 refs., 2 figs., 3 tabs. (author). 


15450 (INP—1338/PH) Cross-sections for semihard interac- 
tions in hadronic collisions beyond the leading order of 

ive QCD. Kwiecinski, J. Institute of Nuclear Physics, Cra- 
cow (Poland). Sep 1986. 15p. Order Number DE90615541. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS. 

Estimate of cross-sections which correspond to semihard interac- 
tions such as gluon (mini) jet production is presented. It takes into 
account recent results concerning gluon distributions in the small x 
region beyond the leading logQ* approximation and rescattering 
corrections in the hadron-hadron channel. The estimated cross- 
sections are at very high energies significantly smaller in their 
magnitude than simple minded integration of the two-jet inclusive 
cross-section might imply yet they are still expected to constitute a 
substantial part of sigmay in the TeV energy regime. 18 refs., 2 
figs. (author). 


15451 (INP—1339/PH) Are strange baryons non-spherical?. 
Jezabek, M. (institute of Nuclear Physics, Cracow (Poland)); 
Nowak, M.A.; Rho, M. Institute of Nuclear Physics, Cracow 
(Poland). 1986. 10p. (HEPL-2/86). Order Number DE90615556. 
Available from NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS. 

We calculate the distribution of baryon number for the ground 
state hyperons. Strange baryons are described as bound kaon- 
skyrmion systems. A striking consequence of the model is the 
non-sphericity of baryonic density for strange baryons. 7 refs. (au- 
thor). 


15452 (INS—763) Japanese Hadron Project: New tools for 
new physics research. Yamazaki, Toshimitsu. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Aug 1989. 10p. Order 
Number DE90741462. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

In this report the author describes the Japanese Hadron Project 
with emphasis on the exotic aspects of future nuclear physics that 
can be studied by new instruments and methods. (author). 


15453 (IPJ-2049/P-6/PH/A) Quark plasma transport equa- 
tion. Mrowczynski, S. (Institute for Nuclear Studies, Otwock-Swierk 
(Poland)); Danielewicz, P. Institute for Nuclear Studies, Otwock- 
Swierk (Poland). Sep 1987. 7p. Order Number DE90615542. 
Available from NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS. 

Received in 1988. 

The so-called Waldmann-Snider transport equation is adopted to 
describe quark plasma. The equation is covariant with respect to 
local gauge transformations. 13 refs. (author). 


15454 (IYaF—89-43) Electroproduction of pairs at beam- 
beam collision. Bajer, V.N.; Katkov, V.M.; Strakhovenko, V.M. AN 
SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1989. 11p. Order 
Number DE90615537. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Charged particle pair production at beam-beam collision in 
electron-positron linear colliders has been discussed taking into ac- 
count a finite size of the beams (both longitudinal and transverse) 
and end effects. Contributions of the main acting mechanisms are 
singled out which depend on the energy of initial particles and the 
masses of created particles. A spectral distribution of produced 
particles is presented. 15 refs. 


15455  (KFKI-1989-34/A) Fragmentation of target spectators 
in ultrarelativistic heavy ion collisions. Csoergoe, T. (Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 





for Physics); Zimanyi, J.; Bondorf, J.; Heiselberg, H. Hungarian 
Academy of Sciences, Budapest (Hungary). Central Research Inst. 
for Physics. Jul 1989. 24p. Order Number DE90615557. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The authors demonstrate that the assumption that target specta- 
tors fragment isotropically in a gently moving coordinate system is 
in agreement with pseudorapidity distributions, measured in central 
ultrarelativistic heavy ion collisions of projectile energy from 14.5 
AGeV to 200 AGeV. Target spectator remnants might be excluded 
from measurement by introducing a low energy cutoff for the ac- 
cepted particles at appropximately 200 MeV. An approximate 
scaling is presented for the pseudorapidity distribution of the target 
spectator fragments. Theoretical tools used for studying intermedi- 
ate energy heavy ion collisions seem to be applicable in describing 
target spectator fragmentation in ultrarelativistic heavy ion colli- 
sions. (author) 10 refs.; 6 figs. 


15456 (LBL-25820) Structure functions: Their status and 
implications. Hinchliffe, |. Lawrence Berkeley Lab., CA (USA). 29 
Sep 1988. 39p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO3-76SF00098. (CONF-8808145-34: 4. meeting of the 
Division of Particles and Fields of the American Physical Society 
(APS), Storrs, CT (USA), 15-18 Aug 1988). Order Number 
DE90006111. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

| discuss the current status of structure functions. Attention is 
given to the uncertainties in them and the implications of these 
uncertainties for experimental predictions. | indicate which experi- 
ments are capable of removing these uncertainties. 17 refs., 17 
figs., 1 tab. 


15457 (LBL-28008) Hadron-hadron physics at high energy 
and luminosity. Hinchliffe, |. Lawrence Berkeley Lab., CA (USA). 
8 Nov 1989. 20p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO3-76SF00098. (CONF-8909107—4: ECFA study week 
on instrumentation technology for high luminosity hadron colliders, 
Barcelona (Spain), 14-21 Sep 1989). Order Number DE900061 12. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

| review some recent theoretical issues relevant to the physics of 
hadron-hadron collisions. | discuss processes where either energy 
or luminosity is the most important feature and emphasize the need 
for experiments at luminosities of 10° cm-*sec" if the full range of 
physics options is to be thoroughly explored. 22 refs., 10 figs. 


15458 (LUNFD6-TFME-1019-1-11-1989) Perturbative and 
nonperturbative aspects of multiparticle production. Dahiqvist, 
P. Lund Univ. (Sweden). Dept. of Theoretical Physics. Apr 1989. 
14p. Order Number DE90615531. Available from NTIS (US Sales 
Only), PC AO3/MF A01 - OSTI; INIS. 

Different aspects of strong interaction in particle collisions are 
studied. A measure on colour-connected parton states is pre- 
sented. With this measure it is possible to divide the production 
process into the perturbative part (represented by the QCD cas- 
cade) and the soft fragmentation. This is obtained both with 
respect to multiplicity distributions and momenta distribution of par- 
ticles. It is also demonstrated how to obtain information on the 
partonic state with respect to this measure from experiment. This 
may serve as a useful tool when studying strong interactions in 
multiparticle production. Parton cascade show nontrivial scaling 
behaviour in momenta of multiplicity distribution in small rapidity in- 
tervals. This has been called intermittency. The connection with 
muttifractals is discussed. It is also demonstrated how this effect 
will survive fragmentaion. Further we study the production of soft 
photons inside the space-time picture of Lund string fragmentation. 
The result indicate that the reported excess of long wavelength 
photons, if confirmed, has an anomalous origin. (author). 


15459 (LU-TP-88-22) On the collision geometry in nuclear 
Interactions. Ding, L.K. (Academia Sinica, Beijing (China). Inst. of 
High Energy Physics); Andersson, B.; Gustafson, G. Lund Univ. 
(Sweden). Dept. of Theoretical Physics. Dec 1988. 11p. Order 
Number DE90615543. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The analysis of the data from the successful heavy ion experi- 
ments at the CERN SPS and BNL indicates a strong 
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on the nuclear collision geometry. In this note we develop a sto- 
chastic method to generate such a geomentry with the property 
that the known nuclear charge distributions, the hadronic cross 
sections and the two nucleon correlations (‘hard core’) are all ac- 
counted for in a stable framework. (10 figs.). 


15460 (LU-TP-89-2) On local parton hadron duality: |. Mul 
tiplicity. Andersson, B.; Dahiqvist, P.; Gustafson, G. Lund Univ. 
(Sweden). Dept. of Theoretical Physics. Jan 1989. 9p. Order Num- 
ber DE90615544. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

The multiplicity measure on colour-connected partonic states in- 
troduced in ref. 1 is further generalized and we show how to 
partition the properties of the final state hadronic multiplicity distri- 
butions into one part depending upon the partonic cascade and 
one depending upon the fragmentation inside the lund model 
framework. We also show the stability of the measure with respect 
to variation in the energy and the possible cascade cutoffs and in- 
vestigate the approximations made in the analytical formulas by 
means of Monte Carlo simulated events. (6 figs., 10 refs.). 


15461 (LU-TP-89-3) Soft photons in leptoproduction. 
Dahiqvist, P. Lund Univ. (Sweden). Dept. of Theoretical Physics. 
Jan 1989. 5p. Order Number DE90615532. Available from NTIS 
(US Sales Only), PC AO2/MF A01 - OSTI; INIS. 

We apply a recently developed model for soft photon production 
to the case of inelastic moun-proton scattering. The model, which 
is briefly reviewed, is built upon the space-time structure of the 
Lund string fragmentation model. We compare the result with re- 
cent (unpublished) EMC-data and deduce that in the low k,-limit 
data exceed our results by one order of magnitude. We also show 
that this inconsistency with data seems stable against variations of 
the assumptions in the model. (10 references) (author). 


15462 (LU-TP—89-4) On local parton-hadron duality: ll. Mo- 
mentum distributions. Andersson, B.; Dahiqvist, P.; Gustafson, 
G. Lund Univ. (Sweden). Dept. of Theoretical Physics. Mar 1989. 
10p. Order Number DE90615545. Available from NTIS (US Sales 
Only), PC AO2/MF A01 - OSTI; INIS. 

We show that in the Lund string fragmentaion model for ete—- 
annihilation events, the final state hadrons are to a large extent 
determined by the (colour connected) multiparton state. To that end 
we define a (timelike) curve (the x-curve) in energy-momentum 
space directly from the parton state. The i 


produces hadrons with momenta along this curve, with limited devi- 
ations away from it. At high energies the fluctuations in the parton 
cascade dominate over the fluctuations in the hadronization. There- 
fore a good approximation to the inclusive momentum distributions 
is obtained simply by partitioning the x-curve into pieces (hadrons) 
with equal mass. This is a direct realization of the notion of parton- 
hadron duality. (10 illustrations, 11 references) (authors). 


15463 (LU-TP-89-5) Intermittency and multifractal struc 
tures In QCD cascades. Dahiqvist, P.; Andersson, B.; Gustafson, 
G. Lund Univ. (Sweden). Dept. of Theoretical Physics. Mar 1989. 
8p. Order Number DE90615533. Available from NTIS (US Sales 
Only), PC A02/MF A01 - OSTI; INIS. 

We show that the concept of intermittency is relevant for high 
energy QCD cascades. We also show how this effect will survive 
fragmentaion and that it will be experimentally measurable. This is 
most easily seen using ordinary multiplicity momenta rather than 
factorial moments. These results are conveniently expressed in 
terms of multifractal dimensions. (17 references) (authors). 


15464 (MPI-PAE/Exp.El—213) Monte-Carlo studies for the 
search of top quarks at HERA. Fuerstenau, H. Max-Planck- 
Institut fuer Physik und Astrophysik, Muenchen (Germany, F.R.). 
Werner-Heisenberg-Iinst. fuer Physik; Hamburg Univ. (Germany, 
F.R.). Fachbereich Physik. Jun 1989. 127p. (in German). Order 
Number DE90744628. Available from NTIS (US Sales Only), PC 
AO7/MF A01. 

In this thesis the simulation of processes to be observed in the 
HERA storage ring is described in order to identify events with a 
top particle. For this particle kinematics is used together with the 
jet model. As results transverse momentum distributions, mass 
spectra, and inclusive electron angular distributions are calculated 
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for top particles and also for charm and bottom particles in order to 
separate top events from the background. (HSI). 


15465 (RAL-89-078) Lepton-hadron physics: past, present 
and future. Saxon, D.H. Rutherford Appleton Lab., Chilton (UK). 
Jul 1989. 63p. (CONF-8909292-: International school of elemen- 
tary particle physics, Kupari (Yugoslavia), 17 Sep - 1 oct 1989). 
Order Number DE90615546. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

The scattering of leptons (e, mu, nu) hadrons at high momentum 
transfer has been the incisive probe of the internal dynamics of the 
proton. Point-like "partons" are found inside the proton. These have 
the electromagnetic and weak properties expected of quarks, and 
are in dynamical equilibrium with a sea of virtual quark-antiquark 
pairs and gluons, the quanta of the strong force. Neutrino scatter- 
ing has probed the weak coupling of the quarks, and their 
parity-violating handedness. Weak neutral currents (coupling with 
the Z° boson) were discovered in neutrino scattering, and parity- 
violating gamma-Z° interference was observed in electron-deuteron 
scattering. The higher momentum transfers that will be available at 
the HERA electron-proton storage ring, now under construction, 
will expand greatly the kinematic region available to search for new 
phenomena at and beyond the W,Z energy scale. (author). 


15466 (RAL-89-081) Topology, string tension and glueball 
masses in intermediate volume SU(3) lattice gauge t ; 
Hoek, J. Rutherford Appleton Lab., Chilton (UK). Aug 1989. 16p. 
Order Number DE90615558. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 


We investigate the onset of t from the limit of small 


space volumes. To find the physical scale at which this happens 
we also investigate the string tension and glueball masses. The 
calculations are done in SU(3) lattice gauge theory on lattices of 
sizes between 8°64 up to 1 


96. (author). 


15467 (RAL—89-083) Double Pomeron Exchange from the 
ISR to the SSC. Albrow, M.G. Rutherford Appleton Lab., Chilton 
(UK). 1989. 12p. (CONF-8905208—: 3. international conference on 
elastic and diffractive scattering, Evanston, IL (USA), 2-6 May 
1989). Order Number DE90615547. Available from NTIS (US Sales 
Only), PC AO3/MF A01 - OSTI; INIS. 

After a general introduction to Double Pomeron Exchange | show 
how the existence of the process was demonstrated at the CERN 
intersecting Storage Rings and discuss its value there as a 
spectroscopic tool in meson/glueball studies. At higher collision en- 
ergies as now available at the Super Proton Synchrotron and 
Fermilab pp-bar Colliders it would be very interesting to study hard 
processes in Double Pomeron Exchange and investigate Pomeron 
structure. The still higher Large Hadron Collider and Superconduct- 
ing Super Collider energies extend the range of this physics 
dramatically, possibly into the electroweak sector. (author). 


15468 (SLAC-PUB-5103) Two topics in quantum chromo- 
dynamics. Bjorken, J.D. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Dec 1989. 21p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00515. (CONF-8907180—1: 
Cargese Summer institute in particle physics, Cargese (France), 18 
Jul - 4 aug 1989). Order Number DE90005740. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The two topics are (1) estimates of perturbation theory coeffi- 
cients for R(ete~ —+ hadrons), and (2) the virtual-photon structure 
function, with emphasis on the analytic behavior in its squared 
mass. 20 refs., 4 figs., 2 tabs. 


15469 (SLAC-PUB-5132) Properties of leptons. Perl, M.L. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). Dec 
1989. 16p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO03-76SF00515. (CONF-8908142-4: 14. international 
symposium on lepton and photon interactions at high energies, 
Stanford, CA (USA), 7-12 Aug 1989). Order Number DE90005716. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The properties of the electron, muon, tau, and their neutrinos are 
reviewed. Three discrepancies in our understanding of those prop- 
erties are discussed: the lifetime of orthopositronium, the mass 
spectra of e*e- pairs produced in heavy ion collisions, and the 
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1-charged particle modes problem in tau decays. The review con- 
cludes with a discussion of what we need to learn about the tau 
and the consequent need for a tau-charm factory. 68 refs., 7 figs., 
8 tabs. 


15470 (SLAC-PUB-5156) CP violation. Gilman, F.J. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Dec 1989. 22p. 

red by U.S. DOE Energy Research. DOE Contract ACO3- 
76SF00515. (CONF-8907134—4: 17. SLAC summer institute: 
physics at the 100 GeV mass scale, Stanford, CA (USA), 10-21 Jul 
1989). Order Number DE90005735. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Predictions for CP violation in the three generation Standard 
Model are reviewed based on what is known about the Cabibbo- 
Kobayashi-Maskawa matrix. Application to the K and B meson 
systems are emphasized. 43 refs., 13 figs. 


15471 Pre-equillbrium decay processes in energetic heavy- 
jon reactions. Blann, M. (Lawrence Livermore National Lab., 


Livermore, CA (US)). vp. of Nuclear fission and heavy-ion-induced 
reactions. Schroder, W.U. Harwood Academic Pub., New York, NY 
(1986). DOE Contract W-7405-ENG-48. (CONF-8604165—: Interna- 
tional symposium on nuclear fission and heavy-ion-induced 
reactions, Rochester, NY (USA), 20-22 Apr 1986). 

The Boltzmann master equation (BME) is defined for application 
to precompound decay in heavy-ion reactions in the 10-100 MeV/ 
nucleon regime. Predicted neutron spectra are compared with 
measured results for central collisions of Ne and '*C with 1685 Ho 
target nuclei. Comparisons are made with subthreshold x° yields in 
heavy-ion reactions between 35 and 84 MeV/nucleon, and with the 
n° spectra. The BME is found to be an excellent tool for investigat- 
ing these experimentally observed aspects of non-equilibrium 
heavy ion reactions. 


15472 Pion-exchange contribution to the parity-violating 


asymmetry in p p scattering. Silbar, R.R. (Theoretical Division, 
Los Alamos National Laboratory, University of California, Los 
Alamos, New Mexico 87545 (US)); Kloet, W.M.; Kisslinger, L.S. 
Physical Review [Section] C: Nuclear Physics (USA), 40(5): 2218- 
2225 (Nov 1989). 

Charged pion exchange, resulting in an nA** state, contributes 
positively to the weak scattering asymmetry in longitudinally polar- 


ized Pp p scattering at medium energy. This pion-exchange 
contribution combined with the traditional p and w “elastic” contri- 
butions moves the total theoretical prediction into better agreement 
with the 800-MeV experimental data point. The pion-exchange con- 
tribution has both inelastic and elastic scattering components and 
is sizable even below the pion production threshold. Strong distor- 
tions enhance the magnitude of the effect. 


15473 Aharonov-Bohm effect and the mass of the photon. 
Boulware, D.G. (Physics Department FM-15, University of Wash- 
ington, Seattle, Washington 98195 (USA)); Deser, S. Physical 
Review Letters (USA), 63(21): 2319-2321 (20 Nov 1989). 

We show that the Aharonov-Bohm effect requires that the vector 
potential couple minimally to matter, not that it be a gauge field: 
The effect is present in massive (finite-range) electrodynamics, re- 
ducing smoothly to the original result in the limit of infinite range. 
Indeed, it may be used to provide an experimental bound on the 
range which is much a than the “table-top” apparatus, namely 
a lower limit of order 10 


15474 Reply to “Comment on ‘Pion-nucleon bremsstrahlung 

and A electromagnetic moments’ ”. Heller, L. (Theoretical Divi- 

sion, Los Alamos National Laboratory, Los Alamos, New Mexico 

87545 (US)); Kumano, S.; Martinez, J.C.; Moniz, E.J. Physical Re- 

view [Section] C: Nuclear Physics (USA), 40(5): 2430 (Nov 1989). 
We reply to the preceding Comment. 


15475 K*K* four-quark-state production in +7 reactions and 
hadronic collisions. Li, B.A. (Department of Physics and Astron- 
omy, University of Kentucky, Lexington, Kentucky 40506 (US)); Liu, 
K. Physical Review [Section] D: Particles and Fields (USA), 40(9): 
2856-2860 (1 Nov 1989). 

Data of ~y-—+K**K*~ in the 1.7-2.7-GeV region show a large 
cross section compared to the small cross section of yy—K*® K *° 
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and »°¢ in the same region. This pattern can be understood in jop-quark decay 


terms of the mixing of the C? QO 2 mesonia. Small cross sections of 
yw and large cross sections of K*® K *° and we mesonia in 
inclusive xp and pp production are also expected. 


15476 Radiative corrections to longitudinal-vector-boson 
scattering. Dawson, S. (Physics nt, Brookhaven National 
Laboratory, Upton, New York 11973 (US)); Willenbrock, S. Physical 
Review [Section] D: Particles and Fields (USA), 40(9): 2880-2887 
(1 Nov 1989). DOE Contract AC02-76CH00016. 

We calculate the one-loop radiative corrections of enhanced 
electroweak strength, O(g?m,?/My?), to all 22 longitudinal- 
vector-boson scattering amplitudes in the limit s,my?>My?. We 
find that these corrections are positive and, for m,,~1 TeV, signifi- 
cantly increase the cross section for vector-boson pairs with large 
invariant mass. 


15477 Squark and squarkonium production by gauge-boson 
fusion at TeV e*e- colliders. Rizzo, T.G. (Physics Department, 
University of Wisconsin, Madison, Wisconsin 53706 (USA)— Ames 
Laboratory and Department of Physics, lowa State University, 
Ames, lowa 50011 (USA)). Physical Review [Section] D: Particles 
and Fields (USA), 40(9): 2803-2809 (1 Nov 1989). DOE Contract 
AC02-76ER00881. 

We explore the production of squarkonium as well as squark and 
slepton pairs by gauge-boson fusion at TeV e*e- colliders. Al- 
though squarkonium production rates are found to be too small to 
be observable, gauge-boson fusion contributions to squark and 
slepton pair production can be sizable for a reasonable range of 
model parameters. 


15478 Radiative corrections to polarized ion scatter- 
ing. Veltman, H. (Department of Physics, University of California, 
Berkeley, California 94720 (USA)}— Theoretical Physics Group, 
Physics Division, Lawrence Berkeley Laboratory, 1 Cyclotron Road, 
Berkeley, California 94720 (USA)). Physical Review [Section] D: 
Particles and Fields (USA), 40(9): 2810-2819 (1 Nov 1989). DOE 
Contract AC03-76SF00983. 

The left-right asymmetry for Compton scattering is calculated in- 
cluding lowest-order corrections. The asymmetry is given as a 
function of the energy of the scattered electron. 


15479 Signals of top quarks with charged-Higgs-boson de- 
cay at pp colliders. Barger, V. (Physics Department, University of 
Wisconsin, Madison, Wisconsin 53706 (USA)); Phillips, R.J.N. 
Physical Review [Section] D: Particles and Fields (USA), 40(9): 
2875-2879 (1 Nov 1989). 

If the top quark decays dominantly via a charged Higgs boson 
t-+bH*, as occurs if ms<Myw+m, and m,+<m—m,, the conven- 
tional top-quark signals at pp colliders (based on t-+bW* 
charged-current decays) are suppressed. Distinctive new signals 
appear, based on H*-—+7, decays; they include events with large 
missing pr, events with isolated 7 jets or leptons plus hadronic 
jets, and events with two isolated 7 jets. We calculate typical cross 
sections and distributions for the Fermilab Tevatron pp collider; the 
results are sensitive to the H-+rv branching fraction, that may well 
be large. 


15480  Perturbative QCD calculations of weak-boson pro- 
duction In association with jets at hadron colliders. Barger, V. 
(Physics Department, University of Wisconsin, Madison, Wisconsin 
53706 (USA)); Han, T.; Ohnemus, J.; Zeppenfeld, D. Physical Re- 
view [Section] D: Particles and Fields (USA), 40(9): 2888-2897 (1 
Nov 1989). 

We present perturbative QCD calculations of W,Z+n-jet produc- 
tion (n<3) in pp collisions at ,/s =0.63 and 1.8 TeV and also 
extrapolate the production cross sections to supercollider energies. 
The dependence of the cross sections on experimental cuts and 
the theoretical ambiguities are discussed in detail. It is shown that 
W/Z ratios of transverse-momentum distributions are quite insensi- 
tive to these uncertainties and can be predicted rather accurately. 
Neutrino counting and a top-quark search at large pr are 
addressed as applications. Our results are based on complete tree- 
level calculations of W,Z+(n+2)-parton amplitudes. 


Massive-t 
or a gluon. Couture, G. (Physics Depa 
tional Laboratory, Upton, New York 11973 (US). Physical Review 
[Section] D: Particles and Fields (USA),. 40(9): 2927-2933 (1 Nov 
1989). DOE Contract AC02-76CH00016. 

We consider the decay of a massive top quark accompanied by 
the emission of a “hard” photon or gluon. We find that the hard- 
photon bremsstrahlung increases the width of the top quark by 1% 
or so while the hard-gluon contribution can be as large as 30%. 
We also consider the possibility of using the first process to 
measure precisely the mass of the top quark or some Kobayashi- 
Maskawa mixing-matrix parameters. 


15482  Filavor-changing decays of fourth-generation quarko- 
nium. Barger, V. (Physics Department, University of Wisconsin, 
Madison, Wisconsin 53706 (USA)); Keung, W. ical Review 
[Section] D: Particles and Fields (USA), 40(9): 2941-2943 (1 Nov 
1989 

we evaluate the flavor-changing neutral-current decays 
S(vi)— ct, té, atta of the S-wave quarkonium states formed from the 
Qz=-1/3 charge v quark of a fourth-generation quark doublet (2,v). 
Under favorable mass and mixing conditions these decay modes 
could occur with branching fractions of order 1%. 


15483 Some new of 

ing interactions. Barger, V. (Physics Department, University of 
Wisconsin, Madison, Wisconsin 53706 (USA)); Giudice, G.F.; Han, 
T. Physical Review [Section] D: Particles and Fields (USA), 40(9): 
2987-2996 (1 Nov 1989). DOE Contract AC02-76ER00881. 

We examine F-parity-breaking interactions with lepton-number 
violation in the minimal supergravity model and obtain new strin- 
gent bounds on the coupling constants from processes. 
We discuss the decay of the lightest supersymmetric particle and 
analyze possible signatures for A-parity-violating interactions in W, 
Z, and Higgs-boson decays, and in e*e- collisions. 


15484 Upper limits on new gauge-boson masses from Z 
mass shifts. Rizzo, T.G. (Physics Department, University of Wis- 
consin, Madison, Wisconsin 53706 (US)— Ames Laboratory and 
Department of Physics, lowa State University, Ames, low a 50011). 
Physical Review [Section] D: Particles and Fields (USA), 40(9): 
3035-3039 (1 Nov 1989). DOE Contract ACO2-76ER00881. 

An observed downward shift (AM) in the mass of the standard 
model Z can be used to place a model-dependent upper limit on 
the mass of new Z’ gauge bosons for a given value of the top- (f- 
)quark mass. Model-dependent lower bounds on the absolute value 
of the Z-2’ mixing angle (¢) are also obtained from this analysis. 
For definiteness, this situation is analyzed within the context of two 
classes of Eg superstring-inspired models as well as the left-right- 
symmetric model all of which contain additional neutral gauge 
bosons. 


15485 Critique of parton-model calculations of azimuthal 
dependence in leptoproduction. Cahn, R.N. (Theoretical Physics 
Group, Physics Division, Lawrence Berkeley Laboratory, 1 Cy- 
clotron Road, Berkeley, California 94720 (US)). Physical Review 
[Section] D: Particles and Fields (USA), 40(9): 3107-3110 (1 Nov 
1989). DOE Contract AC03-76SF00098. 

In leptoproduction the outgoing hadron jet has an asymmetry 
about the direction of the momentum transfer of the leptons, mea- 
sured relative to the plane containing the lepton momenta. In the 
naive parton model the asymmetry arises from the transverse mo- 
mentum of the constituent quarks. In calculating the cross section, 
including the asymmetry, one must not simply take the sum of the 
cross sections on the individual quarks, but instead follow a slightly 
different procedure. Failure to do so produces not only the wrong 
answer, but an answer inconsistent with Lorentz invariance. 


15486 cross sections of weakly interacting 
massive particles on nuclei. Engel, J. (Physics Department, Cali- 
fornia Institute of Technology, Pasadena, California 91125 (US)); 
Vogel, P. Physical Review [Section] D: Particles and Fields (USA), 
40(9): 3132-3135 (1 Nov 1989). 

We use measured nuclear magnetic moments together with 
some very general assumptions about nuclear wave functions to 
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estimate the spin-dependent elastic cross sections of supersym- 
metric dark-matter particles on a variety of nuclei. Our cross 
sections are nearly always smaller than the corresponding single- 
particle estimates. In light nuclei with mirror partners, we make use 
of B-decay ft values in addition to magnetic moments and obtain 
even more accurate results. 


15487 ymmetric decay of the 7 lepton. Savage, M.J. 
(California Institute of Technology, Pasadena, California 91125 
(USA)). Physical Review [Section] D: Particles and Fields (USA), 
40(9): 3116-3117 (1 Nov 1989). 

The angular distribution of muons or electrons produced in the 
supersymmetric decay of tau leptons, 7~ —nu,»|-, is calculated. 
This decay mode has the same observable final state as the ordi- 
nary leptonic decay t~-—+i,»,!— but may be distinguished from it 
by the differing energy and angular distribution of the final-state 
lepton. 


15488 Prompt photon production with a polarized deuteron 
target. Berger, E.L. (High Energy Physics Division, Argonne Na- 
tional Laboratory, Argonne, Illinois 60439 (US)); Qiu, J. Physical 
Review [Section] D: Particles and Fields (USA), 40(9): 3128-3131 
(1 Nov 1989). DOE Contract W-31-109-ENG-38. 

Predictions are presented of the polarization asymmetry in 
prompt photon production at large transverse momentum in the 
scattering of longitudinally polarized protons from longitudinally po- 
larized deuteron targets. Data would provide important constraints 
on the polarization asymmetry of the gluon density in a nucleon. 
The experiments could take advantage of recent advances in the 
technology of polarized ®LiD. 


15489 Analysis of bound states of charged fermion and 
Abelian dyon. Frampton, P.H. (Department of Physics and Astron- 
omy, University of North Carolina, Chapel Hill, North Carolina 
27599-3255 (USA)); Zhang Jianzu; Qi Yongchang. Physical Review 
[Section] D: Particles and Fields (USA), 40(10): 3533-3536 (15 
Nov 1989). 

One method of detecting dyons astronomically is to find the elec- 
tromagnetic spectrum of their bound systems. In this paper we 
obtain wave functions and the energy spectrum of the bound 
States for a fermion and an Abelian dyon with electric charge 
2Z9<Z,°, a critical value of order a~', magnetic charge gq, and for 
total angular momentum j>|q|+3. Selection rules of this system in 
an external electromagnetic field are also given. 


6453 Particle invariance Principles and Symmetries 
Refer also to citation(s) 15482, 15483, 15486, 15497, 15541 


15490 (LA-UR-89-4211) Beryon and lepton number viola- 
tion in the Weinberg-Salam theory. Mottola, E. Los Alamos 
National Lab., NM (USA). [1989]. 29p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
8906267-2: TASI '89: Theoretical Advanced Summer institute, 
Boulder, CO (USA), Jun 1989). Order Number DE90004861. Avail- 
able from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This report discusses the concept of baryon and lepton number 
violation in the Weinberg-Salam theory. The topics discussed are: 
periodic vacua in quantum mechanics; tunnelling at finite tempera- 
ture and classical thermal activation; calculation of the rate; an 
O(3) nonlinear sigma model; and the transition rate in the O(3) 
model. (LSP) 


15491 (LBL-27730) Electroweak symmetry breaking: 
Higgs/whatever. Chanowitz, M.S. Lawrence Berkeley Lab., CA 
(USA). 16 Oct 1989. 49p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract ACO3-76SF00098. (CONF-8907134-5: 17. 
SLAC summer institute: physics at the 100 GeV mass scale, Stan- 
ford, CA (USA), 10-21 Jul 1989). Order Number DE90006109. 
Available from NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 

In the first of these two lectures the Higgs mechanism is re- 
viewed in its most general form, which does not necessarily require 
the existence of Higgs bosons. The general consequences of the 
hypothesis that electroweak symmetry breaking is due to the Higgs 
mechanism are deduced just from gauge invariance and unitarity. In 
the second lecture the general properties are illustrated with three 
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specific models: the Weinberg-Salam model, its minimal supersym- 
metric extension, and technicolor. The second lecture concludes 
with a discussion of the experiment signals for strong WW scatter- 
ing, whose presence or absence will allow us to determine whether 
the symmetry breaking sector lies above or below 1 TeV. 57 refs. 


15492 (RRK-89-24) Reparametrization BRS cohomology in 
two-dimensional gravity and non-critical string theories. Fu- 
jikawa, Kazuo. Hiroshima Univ., Takehara (Japan). Research Inst. 
for Theoretical Physics. Jul 1989. 30p. Order Number DE90741468. 
Available from NTIS (US Sales Only), PC AO3/MF A01. 

Various anomalies related to the gravitational BRS current in 
two-dimensional theories are explained from the view point of the 
path integral formalism, and the algebraic properties of composite 
operators are confirmed by the operator product technique. The im- 
plications of the reparametrization BRS cohomology on possible 
non-critical string theory are illustrated by using the string field the- 
oretical technique. The appearance of the Higgs (or 
Stueckelberg)-like mechanism due to the Liouville freedom is 
shown. (author). 


6454 Field Theory 
Refer also to citation(s) 15319, 15350, 15448, 15452, 15484, 15544 


15493 (BiBoS-375/89) Generating functional for the 
energy-momentum tensor in two dimensional conformal field 
theory. Haba, Z. (Bielefeld Univ. (Germany, F.R.). Forschungszen- 
trum Bielefeld-Bochum-Stochastik (BiBoS)). Bielefeld Univ. 
(Germany, F.R.). Forschungszentrum Bielefeld-Bochum-Stochastik 
(BIBoS). 1989. 8p. Available from Bielefeld Univ. (Germany, F.R.). 
Forschungszentrum Bielefeld-Bochum-Stochastik (BiBoS). Avail- 
able from Bielefeld Univ. (Germany, F.R.). Forschungszentrum 
Bielefeld-Bochum-Stochastik (BiBoS). 

We discuss a power series solution for the generating functional 
Z[h] of the two dimensional (Euclidean) energy-momentum tensor 
resulting from BPZ Ward identities. We derive another formula for 
Z{h] in terms of a quasiconformal transformation determined by the 
Bettrami differential h. (orig.). 


15494 (BiBoS-377/89) Random fields as solutions of the 
inhomogeneous quaternionic Cauchy-Riemann equation. Pt. 1. 
Invariance and analytic continuation. Albeverio, S. (Bochum 
Univ. (Germany, F.R.)); Iwata, K.; Kolsrud, T. Bielefeld Univ. (Ger- 
many, F.R.). Forschungszentrum Bielefeld-Bochum-Stochastik 
(BiBoS). 1989. 32p. Available from Bielefeld Univ. (Germany, F.R.). 
Forschungszentrum Bielefeld-Bochum-Stochastik (BiBoS). Avail- 
able from Bielefeld Univ. (Germany, F.R.). Forschungszentrum 
Bielefeld-Bochum-Stochastik (BiBoS). 

We consider random fields A satisfying the quaternionic Cauchy- 
Riemann equation deltaA=F, where F is white noise. Under 
appropriate conditions on F, A is invariant under the proper Eu- 
clidean group in four dimensions, but in general not under time 
reflection. The Schwinger functions can be analytically continued to 
Wightman functions satisfying the relativistic postulates on invari- 
ance, spectral property and locality. (orig.). 


15495 (BiBoS-—381/89) Construction of convergent simpli- 
cial approximations of quantum fields on Riemannian 
manifolds. Albeverio, S. (Bochum Univ. (Germany, F.R.). Fakul- 
taet fuer Mathematik); Zegarlinski, B. Bielefeld Univ. (Germany, 
F.R.). Forschungszentrum Bielefeld-Bochum-Stochastik (BiBoS). 
1989. 41p. Available from Bielefeld Univ. (Germany, F.R.). 
Forschungszentrum Bielefeld-Bochum-Stochastik (BiBoS). Avail- 
able from Bielefeld Univ. (Germany, F.R.). Forschungszentrum 
Bielefeld-Bochum-Stochastik (BiBoS). 

We construct simplicial approximations of random fields on Rie- 
mannian manifolds of dimension d. We prove convergence of the 
fields to the continuum limit, for arbitrary d in the Gaussian case 
and for d=2 in the non-Gaussian case. In particular we obtain con- 
vergence of the simplicial approximation to the continuum limit for 
quantum fields on Riemannian manifolds with exponential interac- 
tion. (orig.). 


15496 (BiBoS-382/89) Non-compact WZW models as 
massless (QCD), at Infinite coupling. Haba, Z. (Bielefeld Univ. 





(Germany, F.R.). Forschungszentrum Bielefeld-Bochum-Stochastik 
(BIBoS)). Bielefeld Univ. (Germany, F.R.). Forschungszentrum 
Bielefeld-Bochum-Stochastik (BiBoS). 1989. 20p. Available from 
Bielefeld Univ. (Germany, F.R.). Forschungszentrum Bielefeld- 
Bochum-Stochastik (BiBoS). Available from Bielefeld Univ. 
(Germany, F.R.). Forschungszentrum Bielefeld-Bochum-Stochastik 
(BiBoS). 

Wess-Zumino-Witten (WZW) (compact and non-compact) coset 
Lagrangians arise as effective Lagrangians of Euclidean non- 
Abelian gauge fields coupled to (right and left handed) massless 
fermions in two dimensions. We choose coordinates on the non- 
compact coset in such a way that the WZW model becomes 
soluble through the functional ae. We interprete the model 
as a massless QCD (without the F* gluon self-interaction). We dis- 
cuss the fermionic Green's functions in this model. We show that 
the Fermi fields in (QCD)2 become scale invariant in the infinite 
coupling limit with a non-canonical scaling dimension. (orig.). 


15497 (CEA-CONF-9814) Dynamical phase transitions and 
spin glasses. Derrida, B. CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Physique Theo- 
rique. 1988. 13p. (CONF-8805355—: Cargese School on common 
trends in statistical physics and field theory, Cargese (France), 24 
May - 4 jun 1988). Order Number DE90741294. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

By measuring the distance between two configurations subjected 
to the same thermal noise, one observes for spin glasses thre 
phases. A high temperature phase (T>T,) where the distance be- 
tween the two configurations vanishes in the long time limit. An 
intermediate phase (T2 <T<T,) where this distance has a nonzero 
limit independent of the initial distance. A low temperature phase 
(T<T2) where the distance depends on the initial distance. For the 
3d and 4d + J spin glass, the results of Monte Carlo simulations 
give clear evidence for the existence of these three phases. For 
the Sherrington Kirkpatrick model, T, is infinite whereas T> is close 
to the equilibrium transition temperature. For the 2d + J spin glass, 
the behavior at high and low temperatures is similar to the 3d and 
4d models but there is much less evidence for the presence of the 
intermediate phase and of well defined transition temperatures be- 
tween these phases. 


15498 (DOE/ER/25065—1) [Mathematics and string theory]: 
Research summary, 1988-1989. Jaffe, A.; Klimek, S.; Greene, 
B.R.; Yau, S-T. Harvard Univ., Boston, MA (USA). [1989]. 2ip. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
88ER25065. Order Number DE90005610. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This paper discusses research done on quantum field theory, su- 
persymmetry, and string theory. (LSP) 


15499 (INP—1334/PH) Kinetic coefficients for quark- 
antiquark plasma with quantal treatment of color. Dyrek, A.; 
Florkowski, W. Institute of Nuclear Physics, Cracow (Poland). Jul 
1986. 19p. Order Number DE90615234. Available from NTIS (US 
Sales Only), PC AO3/MF A01 - OSTI; INIS. 

We discuss the near-equilibrium state of the q-bar q plasma 
treated as a system of classical particles with quantized color 
charges. The matrix of the kinetic coefficients is calculated (in the 
relaxation approximation of the transport equation) and compared 
with its classical version. The color Ohm law is recovered but the 
structure of the kinetic matrix is different. 5 refs. (author). 


15500 (INS—760) Zero-mode contribution to free energy of 
classical solution at finite temperature. Funakubo, Koichi. Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study. Aug 1989. 28p. Or- 
der Number DE90741459. Available from NTIS (US Sales Only), 
PC AO3/MF A01. 

We apply the method of collective coordinate to get a well- 
defined expression of finite temperature partition function suitable 
for calculation of free energy of a classical solution. It yields zero- 
mode factor in unambiguous way and gives a basis for systematic 
expansion, which will be used to estimate transition rate of topolog- 
ical number through sphaleron configuration. (author). 


15501 (INS—765) Sphaleron in a non-linear sigma model. 
Sogo, Kiyoshi; Fujimoto, Yasushi. Tokyo Univ., Tanashi (Japan). 


Inst. for Nuclear Study. Aug 1989. 7p. Order Number DE90741465. 
Available from NTIS (US Sales Only), PC AO2/MF A01. 

We present an exact classical saddle point solution in a non- 
linear sigma model. It has a topological charge 1/2 and mediates 
the vacuum transition. The quantum fluctuations and the transition 
rate are also examined. (author). 


15502 (IPNO-TH-88-48) Generalized supermultiplets. Ou- 
vry, S. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique 
Nucleaire. Sep 1988. 6p. (CONF-8806395—: 17. International collo- 
quium on group theoretical methods in physics, Sainte-Adele, CA 
(USA), 27 Jun - 2 jul 1988). Order Number DE90741287. Available 
from NTIS (US Sales Only), PC A02/MF A01. 

We present an N=2 D=4 harmonic rspace formulation for 
free massless supermultiplets of the type (S - 1/2, S, S + 1/2), that 
generalize the Fayet Sohnius hypermultiplet. The construction 
makes use of Lorentz covariant formulations (valid in any space- 
time dimension) for free massless bosonic and fermionic gauge 
fields of any spin. We first show that these fields can be ranged in 
an off shell N=1 D=4 global supersymmetry supermultiplet (S, S + 
1/2), the supersymmetry transformations generalizing the usual 
N=1 supermatter case. A superspace formulation is given. Then 
we extend these results to te N=2 case. 


15503 (IPNO-TH-89-2) of color-dielectrics 
in SU(3)coior- Mathiot, J.F. (Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire); Chanfray, G.; Pirner, H.J. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1989. 33p. 
Order Number DE90741306. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

The form of the effective color-dielectric Lagrangian in SU(3)cotcr 
is discussed from a phenomenological point of view. After averag- 
ing over gluon configurations, we obtain a color dielectric field chi 
with spin zero and a bleached (=color neutral) massive “gluon” field 
Thetamy with spin one. We solve the resulting mean-field equations 
for the three-, six-quark and quark-antiquark systems as well as 
quark matter. 


15504 (IYaF—-88-158) On the effective chiral dynamics in 
the problem of collective motion in a finite Fermi-system. 
Vorov, O.K. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 
1988. 8p. Order Number DE90615235. Available from NTIS (US 
Sales Only), PC A02/MF A01 - OSTI; INIS. 

By means of a change of variables in the functional integral, the 
action of a Fermi system with a two-body interaction is expressed 
through the group variables, corresponding to the fermion’s evolu- 
tion operator in external field. It offers a possibility to remove the 
strong time-nonlocality of the action making it available for intro- 
ducing the collective variables. 6 refs. 


15505 (LA-UR-89-4210) The renormalization group and lat- 
tice QCD. Gupta, R. Los Alamos National Lab., NM (USA). [1989]. 
46p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-36. (CONF-8906267-3: TASI '89: Theoretical Advanced 
Summer institute, Boulder, CO (USA), Jun 1989). Order Number 
DE90004860. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

This report discusses the following topics: scaling of thermody- 
namic quantities and critical exponents; ing relations; block spin 
idea of Kadanoff; exact RG solution of the 1-d Ising model; Wilson's 
formulation of the renormalization group; linearized transformation 
matrix and classification of exponents; derivation of exponents from 
the eigenvalues of T,,; simple field theory: the gaussian model; 
linear renormalization g transformations; numerical methods: 
MCRG; block transformations for 4-d SU(N) LGT; asymptotic free- 
dom makes QCD simple; non-perturbative 6-function and scaling; 
and the holy grail: the renormalized trajectory. 

15506 (LBL-27855) Geometric continuum regulerization of 
quantum field theory. Halpern, M.B. (California Univ., Berkeley, 
CA (USA). Dept. of Physics). Lawrence Berkeley Lab., CA (USA). 
8 Nov 1989. 27p. Sponsored by U.S. DOE Energy Research; Na- 
tional Science Foundation. DOE Contract AC03-76SF00098. 
PHY85-15857. (UCB-PTH-22/89;CONF-8908189-2: Workshop on 
probabilistic methods in quantum field thecry and quantum gravity, 
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Cargese (France), 21-27 Aug 1989). Order Number DE90006099. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

An overview of the continuum regularization program is given. 
The program is traced from its roots in stochastic quantization, with 
emphasis on the examples of regularized gauge theory, the regu- 
larized general nonlinear sigma model and regularized quantum 
gravity. In its coordinate-invariant form, the regularization is seen 
as entirely geometric: only the supermetric on field deformations is 
regularized, and the prescription provides universal nonperturbative 
invariant continuum regularization across all quantum field theory. 
54 refs. 


15507 (RRK-89-25) Quantum field theory on higher-genus 
Riemann surfaces: b-c systems. Kubo, Reijiro; Yoshii, Hisahiro; 
Ojima, Shuichi; Paul, S.K. Hiroshima Univ., Takehara (Japan). Re- 
search Inst. for Theoretical Physics. Jul 1989. 20p. Order Number 
DE90741469. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Quantum field theory for b-c systems is formulated on Riemann 
surfaces with arbitrary genus. We make use of the formalism re- 
cently developed by Krichever and Novikov. Hamiltonian is defined 
properly, and the Ward-Takahashi identities are derived on higher- 
genus Riemann surfaces. (author). 


15508 (SLAC-PUB-5134) A superstring theory underview. 
Dixon, L.J. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Nov 1989. 27p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00515. (CONF-8907134-3: 17. SLAC 
summer institute: physics at the 100 GeV mass scale, Stanford, 
CA (USA), 10-21 Jul 1989). Order Number DE90005717. Available 
from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

| give a brief survey of the current status of superstring phe- 
nomenology, with an emphasis on the (currently unrealized) 
possibility of obtaining model-independent results. 40 refs., 9 figs. 


15509 Global strings and superfluid vortices. Davis, R.L. (in- 
stitute for Advanced Study, Olden Lane, Princeton, New Jersey 
08540 (USA)); Shellard, E.P.S. Physical Review Letters (USA), 
63(19): 2021-2024 (6 Nov 1989). 

We explain the relationship between global strings of the Abelian 
Higgs model and vortices in a superfluid. We show that the nonrel- 
ativistic Magnus force law for vortices can be derived from 
global-string dynamics, but only when an external background field 
has a special Lorentz-noninvariant configuration «elk. We 
present a self-consistent classical theory for relativistic Higgs vor- 
tices in a superfluid, and show that superfluid vortices can be 
described as a system of spinning global strings. 


15510 Color-dielectric models from a lattice point of view. 
Lee, S.H. (Department of Physics and Astronomy, University of 
Maryland, College Park, Maryland 20742 (US)); Cohen, T.D.; 
Banerjee, M.K. Physical Review [Section] D: Particles and Fields 
(USA), 40(9): 3060-3065 (1 Nov 1989). 

We study the color-dielectric model, introduced by Nielsen and 
Patkos, using lattice gauge theory. We argue that the collective 
color-dielectric field, which is introduced by a_block-spinning 
method, approaches zero in the vacuum for confining theories for a 
sufficiently large averaging size of the block-spinning box, as a con- 
sequence of the area-law behavior of Wilson loops. Increasing the 
box size increases the effective potential height for quarks, but de- 
creases the resolving power of the effective theory. Estimates show 
that there exists an optimal choice of the size of the box suitable 
for a mean-field description of hadrons within the color-dielectric 
models with confinement. This yields a limit for the maximum mo- 
mentum scales for which these models are applicable. This limit 
poses no difficulties for construction of phenomenological models. 


15511 Non-Abelian flux tubes in 3D. Caldi, D.G. (Department 
of Physics, University of Connecticut, Storrs, Connecticut 06268 
(US)); Sterling, T. Physical Review [Section] D: Particles and Fields 
(USA), 40(10): 3447-3453 (15 Nov 1989). 

From Monte Carlo calculations of plaquette—Wilson-loop correla- 
tions for three-dimensional SU(2) lattice gauge theory, we give 
unambiguous graphic demonstrations of the formation of non- 
Abelian chromoelectric flux tubes with constant energy density in 
the region between a pair of static qq sources. We also determine 
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the thickness of the flux tube and discuss other features of the en- 
ergy densities. A direct calculation of the string tension is also 
presented. 


65 PHYSICS Il 


6510 Nuclear Physics 
Refer also to citation(s) 14670, 14827, 15543 


15512 (KURRI-TR-318) Proceedings of the ist specialist 
research meeting on studies of nuclear chemistry and nuclear 
physics at research reactor. Yoshizawa, Yasukazu (Hiroshima 
Univ. (Japan). Faculty of Science); Kawase, Yoichi; Okano, Ko- 
toyuki (eds.). Kyoto Univ., Kumatori, Osaka ( n). Research 
Reactor inst. May 1989. 110p. (In Japanese). (CONF-8901177-: 1. 
specialist research meeting on studies of nuclear chemistry and 
nuclear physics at research reactor, Kumatori (Japan), 24-25 Jan 
1989). Order Number DE90741373. Available from NTIS (US Sales 
Only), PC AO6/MF A01. 

This issue is the collection of the papers presented at the title 
meeting. The 15 of the presented papers are indexed individually. 
(JPN). 


15513 Nuclear structure studies of neutron-rich nuclides 
using a *2Ct based ISOL facility. Greenwood, R.C. (idaho Na- 
tional Engineering Lab., Idaho Falls (USA)); Anderl, R.A.; Cole, 
J.D.; Drigert, M.W.; Helmer, R.G.; Lee, M.A.; Reich, C.W.; 
Struttmann, D.A.; Willmes, H. pp. 45 of Nuclear chemistry and 
technology. Third Chemical Congress of North America. American 
Chemical Society, Washington, DC (US) (1988). DOE Contract 
AC07-761D01570. (CONF-8806414—: Symposium on on-line mass 
separators, radioactive beams and nuclei far from stability, Toronto 
(Canada), 5-10 Jun 1988). 

A unique feature of the ISOL facility at the INEL is its use of 
spontaneous fission of 5*Cf as the source of fission fragments. In 
spontaneous fission of 752Cf, the fission yields of nuclides with A > 
150 are significantly enhanced over the corresponding yields from 
thermal-neutron fission of 7°5U. These enhanced fission yields 
have allowed them to observe a number of new neutron-rich rare- 
earth isotopes. In this paper they discuss initial results of a 
program to systematically study the nuclear decay properties of 
these, and other, neutron-rich rare-earth isotopes (i.e., groundstate 
half-lives, beta-decay energies, beta-strength functions and excita- 
tion modes populated in the daughter nuclides). 


15514 Mass transfer in the reaction 40-MeV/u La + La. 
Mignerey, A.C. (Dept. of Chemistry, Univ. of Maryland, College 
Park, MD); Bradley, S.; Weston-Dawkes, A.P.; Wozniak, G.J.; 
Moretto, L.G.; McMahan, M.A.; McDonald, R.J.; Charity, R.J.; Liu, 
Z.H.; Pacheco, A.J. vp. of Nuclear fission and heavy-ion-induced 
reactions. Schroder, W.U. Harwood Academic Pub., New York, NY 
(1986). (CONF-8604165—: International symposium on nuclear fis- 
sion and heavy-ion-induced reactions, Rochester, NY (USA), 20-22 
Apr 1986). 

The symmetric system La + La at 40 MeV/y has been studied 
with emphasis on the detection of projectile fragments. Forward- 
angle energy spectra were obtained for products ranging from 
protons up to the projectile charge of Z=57. The data are analyzed 
to obtain source sizes and velocities. The results are consistent 
with a mechanism in which nucleons are transferred between the 
projectile and target producing highly excited massive primary frag- 
ments which decay via sequential fission, multifragmentation or 
evaporation. 
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Refer also to citation(s) 15517 


15515 (BONN-IR-89-32) Separation of the electric form 
factors G- and Gg of the deuteron at Q7=0.495 (GeV/c)*. Sch- 
ablitzky, H.D. Bonn Univ. (Germany, F.R.). Physikalisches Inst.; 
Bonn Univ. (Germany, F.R.). Mathematisch-Naturwissenschaftliche 





Fakultaet. Sep 1989. 108p. (in German). Order Number 
DE90744616. Available from NTIS (US Sales Only), PC AO6/MF 
A01. 

Elastic electron deuteron scattering was measured at the Bonn 
2.5 GeV Electron-Synchrotron using a unpolarized and a tensor 
polarized ND; target. The scattered electrons and deuterons were 
detected in coincidence with two magnetic spectrometers. Data 
were taken at an average value of the four momentum transfer 
Q?=0.495 (GeV/c)* in order to separate the electric monopole Gc 
and the electric quadrupole form factor Gq of the deuteron. To 
have a sufficient control of systematic effects, both polarized and 
unpolarized cross sections were measured with an identical experi- 
mental set up. In the ratio R=(dsigma/dOmega),,,/(dsigma/ 
dOmega)urp systematic effects are expected to cancel. This ratio R 
is related to the theoretical polarized cross section (dsigma/ 
dOmega); here the spin quantization axis for the deuterons is ori- 
entated in the ed scattering plane, perpendicular to the virtual 
photon direction. A measurement of the ratio R provides informa- 
tion on the deuteron formfactors which is independent from 
unpolarized measurements. If one neglects the magnetic contribu- 
tions, R is related to tgp. (orig.). 


15516 (INS—761) Exclusive photoreactions on light nuciel. 
Maruyama, K. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Aug 1989. 17p. Order Number DE90741460. Available from 
NTIS (US Sales Only), PC AO3/MF A01. 

The mechanism of photon absorption on light nuclei in the Delta- 
resonance region is discussed. The present status of experimental 
results is briefly summarized. A recent data from 1.3-GeV Tokyo 
ES using a pi sr spectrometer is introduced. Exclusive measure- 
ments of the photodisintegration of "He and “He may be a clear 
way to identify 2N, 3N and 4N absorptions. (author). 


15517 Coherent ;:-meson production in the reaction 
a-+°He—n+t. Peng, J.C. (Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545 (USA)); Leitch, M.J.; Bowman, J.D.; 
lrom, F.; Kapustinsky, J.; Li, T.K.; Liu, L.C.; Mishra, C.S.; Sim- 
mons, J.E.; Wong, Z.F. Physical Review Letters (USA), 63(21): 
2353-2356 (20 Nov 1989). 

The reaction x—+*He—7+t has been observed by detecting 
n—2y7 decays. The observed forward-angle cross sections vary 
from ~100 yb/sr at 680 MeV/c to ~2 pb/sr at 590 MeV/c. 
Distorted-wave impulse-approximation calculations reproduce the 
shape but underestimate the magnitude of the observed cross sec- 
tion. These cross sections are approximately 100 times larger than 
those for the reaction p+d—7+°He measured at similar 7 center-of- 
mass energies. 
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Refer also to citation(s) 15342, 15515 


15518 (DOE/ER/40362-3) Pion- and proton-nucleus inter- 
actions at intermediate energy: Progress report, June 1, 
1987—May 31, 1990. Dehnhard, D. Minnesota Univ., Minneapolis, 
MN (USA). Dec 1989. 114p. Sponsored by U.S. DOE Energy Re- 
search, DOE Contract FG02-87ER40362. Order Number 
DE90005419. Available from NTIS, PC AO6/MF A01; OSTI; INIS; 
GPO Dep. 

During the last one and a half years of the three-year period a 
major effort was underway in mounting and executing two experi- 
ments using pion beams on a polarized C target. In 1989 nearly 
three run cycles of beam time at the low energy pion (LEP) channel 
at LAMPF were devoted to this effort. The preparation for the ex- 
periments and the data taking were done together with colleagues 
from the Los Alamos National Laboratory, New Mexico State Uni- 
versity, Arizona State University, and the Universities of Texas, 
Maryland, Pennsylvania and Colorado. Our group has taken over 
the responsibility for the replay of the data of Exp. No. 1025U which 
is presently underway. In addition, the group worked on several 
projects, some of which have been completed: nucleon knock-out 
reactions induced by positive and negative pions; pion elastic scat- 
tering experiments on “He; scattering of polarized protons from 
4He; nuclear structure studies with pions on p and sd shell nuclei. 
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Furthermore, the group continued its participation in a “He(p,p’c) 
experiment at the Indiana University Cyclotron Facility (IUCF). 
15519 (PNL-SA-16931) Delayed neutron emission probe- 
bilities of L-F nuclides. Reeder, P.L. (Pacific Northwest Lab., 
Richland, WA (USA)); Warner, R.A.; Hensley, W.K.; Vieira, D.J.; 
Wouters, J.M. Pacific Northwest Lab., Richland, WA (USA). Sep 
1989. 21p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO6-76RL01830. (CONF-890902-22: 198. American 
Chemical Society national meeting, Miami, FL (USA), 10-15 Sep 
1989). Order Number DE90005541. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Delayed neutron emission probabilities (P,) have been mea- 

sured for 18 nuclides ranging from °Li to 2°F. Neutron-rich nuclides 
were produced by reaction of 800 MeV p on a Th target at the 
LAMPF accelerator at Los Alamos National Laboratory. Recoil nu- 
clides were individually identified as to their mass, nuclear 
charged, and ionic charge by use of the Time-of-Flight Isochronous 
(TOF) spectrometer. The distribution of time intervals between the 
arrival of a specific ion and the subsequent detection of a neutron 
was determined. The P, was calculated from the total number of 
ions observed, the initial neutron count rate, the neutron counting 
efficiency, and the half-life. The technique is shown to be valid for 
half-lives ranging from 10 ms (5B) to 4 s ('7N) and for P, values 
as low as 0.3% ('°B). Delayed neutron emission has been mea- 
sured for '*Be, “4B, '7C, '°N, 2'N, and 25F for the first time. A 
small branch for beta-delayed two-neutron emission was observed 
in 5B (Po, = 0.4 + 0.2%). 14 refs., 6 figs., 1 tab. 
15520 (PTB-N—1) Elastic and inelastic difterential neutron 
cross sections of oxygen between 6 and 15 MeV. 
Boerker, G.; Boettger, R.; Brede, H.J.; Klein, H.; Mannhart, W.; 
Siebert, B.R.L. Physikalisch-Technische Bundesanstalt, Braun- 
schweig (Germany, F.R.). Neutronenphysik. May 1989. 120p. 
Order Number DE90744609. Available from NTIS (US Sales Only), 
PC AO6/MF A01. 

This report contains all numerical data obtained from an investi- 
gation of the scattering of neutrons on oxygen in the energy range 
from 6 to 15 MeV. The measurements were carried out at the PTB 
time-of-flight facility using the D(d,n)*He source reaction and a wa- 
ter scattering sample. Uncertainties of 3 to 8% were achieved for 
the differential elastic cross section of oxygen, resulting in 2.5% 
uncertainties for the angle integrated cross section sigma,,, which 
was normalized to the simultaneously measured H(n,n)H cross 
section. It was possible to analyze the inelastic scattering to the 
first pair of states in '*O at 6.1 MeV only with larger uncertainties, 
due to kinematic interference with elastically scattered neutrons 
from the D(d,np)D reaction. In a special series of experiments at 
10 MeV, neutrons were also scattered on Al,O3, BeO, SiOz, Al, Be 
and Si samples. The data obtained for Al, Be and Si are included 


in this report. (orig.). 


15521 180° electron scattering from 'C. Pium, M.A. (Univer- 
sity of Massachusetts at Amherst, Amherst, Massachusetts 01003 
(USA)); Lindgren, R.A.; Dubach, J.; Hicks, R.S.; Huffman, R.L.; 
Parker, B.; Peterson, G.A.; Alster, J.; Lichtenstadt, J.; Moinester, 
M.A. Physical Review [Section] C: Nuclear Physics (USA), 40(5): 
1861-1876 (Nov 1989). 

inelastic electron scattering cross sections for *C have been 
measured at a scattering angle of 180°, with incident beam ener- 
gies ranging from 81.9 to 268.9 MeV. Transverse form factors were 
measured for transitions to low-lying natural-parity states, to 
unnatural-parity “stretched” J"=4- states, and to the J”=2- ana- 
log to the '*B ground state. Cross sections for 4~ states at 11.7 
and 17.3 MeV are combined with pion scattering data to determine 
the isoscalar and isovector transition amplitudes. Form factors for 
other states are compared to shell-model calculations. From the 
excitation energy of the newly discovered J*T=2—2 state at 22.1 
MeV, the '*C-"*B Coulomb energy difference is determined to be 
2.25+0.10 MeV. 
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15522 Proton resonances in “Ci from £,=6.3 to 8.8 MeV. 
Vanhoy, J.R. (Duke University, Durham, North Carolina 27706 
(USA)}— Triangle Universities Nuclear Laboratory, Duke Station, 
Durham, North Carolina 27706); Bilpuch, E.G.; Westerfeldt, C.R.; 
Mitchell, G.E. Physical Review [Section] C: Nuclear Physics (USA), 
40(5): 1959-1971 (Nov 1989). 

The *°S(p,p), (p,01), and (p,p2) differential cross sections were 
measured in the energy range E,=1.20-3.77 MeV with an average 
overall energy resolution of 350 eV full width at half maximum. 
Resonance parameters were extracted for 144 levels with a multi- 
level, multichannel A-matrix code; parameters include resonance 
energy, total angular momentum, proton partial widths, and chan- 
nel spin and orbital angular momentum mixing ratios. The 1 
strength function is more than an order of magnitude larger than 
the £0 strength function. Most of the &1 strength is below E,~2.6 
MeV and most of the £0 strength is above E,~2.4 MeV. 


15523 Binary decay of ®*Ni formed in the **S+%Mg reac- 
tion. Sanders, S.J. (University of Kansas, Department of Physics 
and Astronomy, Lawrence, Kansas 66045 (USA)— Argonne Na- 
tional Laboratory, Argonne, Illinois 60439 (USA)); Kovar, D.G.; 
Back, B.B.; Beck, C.; Henderson, D.J.; Janssens, R.V.F.; Wang, 
T.F.; Wilkins, Physical Review [Section] C: Nuclear Physics (USA), 
40(5): 2091-2106 (Nov 1989). DOE Contract W-31-109-ENG-38. 

Fully energy-damped yields from the °*S+*4Mg reaction have 
been measured at center-of-mass energies of E..m.=51.6 and 60.5 
MeV with the use of an experimental arrangement where both of 
the resulting heavy fragments could be detected in coincidence. 
Energy, velocity, and angular distributions of the reaction 
fragments have been determined. The cross sections prior to sec- 
ondary light-particle emission have been deduced for the breakup 
of the compound system into different mass channels. These data 
are discussed in terms of two possible reaction mechanisms: fu- 
sion followed by fission and deep-inelastic orbiting. 
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15524 (IPJ-2044/P-2/PL/A) Direct inner shell ionization ac- 
companying heavy ion fusion reactions. Sujkowski, Z. Institute 
for Nuclear Studies, Otwock-Swierk (Poland). Jul 1987. 15p. 
(CONF-870153-: 25. international winter meeting on nuclear 
physics, Bormio (Italy), 19-24 Jan 1987). Order Number 
DE90615621. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Received in 1988. 

51V4“Ar (180 MeV) fusion reaction is studied by means of K X- 
ray-particle-gamma-ray coincidences. K X-ray yields associated 
with various evaporation residues are determined separately for 
two ionization processes: the direct ionization by the projectile prior 
to the nuclear interaction and the postcollisional ionization due to 
the internal conversion of gamma-rays. Implications for possible 
measurements of nuclear reaction times are discussed. 24 refs., 9 
figs., 2 tabs. (author). 


15525 (LBL-28149) Pion correlations as a function of 
atomic mass in heavy ion collisions. Chacon, A.D. Lawrence 
Berkeley Lab., CA (USA). 26 Nov 1989. 120p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC03-76SF00098;FG03- 
87ER40323. Order Number DE90006086. Available from NTIS, PC 
A07/MF A01; OSTI; INIS; GPO Dep. 

The method of two pion interferometry was used to obtain 
source-size and lifetime parameters for the pions produced in 
heavy ion collisions. The systems used were 1.70 - A GeV 5®Fe + 
Fe, 1.82 - A GeV “Ar + KCi and 1.54 - A GeV “Nb + Nb, allow- 
ing for a search for dependences on the atomic number. Two 
acceptances (centered, in the lab., at ~ 0° and 45°) were used for 
each system, allowing a search for dependences on the viewing 
angle. The correlation functions were calculated by comparing the 
data samples to background (or reference) samples made using 
the method of event mixing, where pions from different events are 
combined to produce a data sample in which the Bose-Einstein 
correlation effect is absent. The effect of the correlation function on 
the background samples is calculated, and a method for weighting 
the events to remove the residual correlation effect is presented. 
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The effect of the spectrometer design on the measured correlation 
functions is discussed, as are methods for correcting for these ef- 
fects during the data analysis. 58 refs., 39 figs., 18 tabs. 


15526 Spin dipole and quadrupole resonances in “Ca. 
Baker, F.T. (The University of Georgia, Athens, GA (USA)); Love, 
W.G.; Bimbot, L.; Fergerson, R.W.; Glashausser, C.; Green, A.; 
Jones, K.; Nanda, S. Physical Review [Section] C: Nuclear Physics 
(USA), 40(5): 1877-1886 (Nov 1989). 

Angular distributions of the double differential cross section &a/ 
dQ dE(c) and the spin-flip probability Sp, have been measured for 
inclusive proton inelastic scattering from “Ca at 319 MeV. Excita- 
tion energies (w) up to about 40 MeV have been investigated over 
the angular range from 3.5° to 12° in the laboratory (0.3 to 0.9 
fm-'). Here, multipole decompositions of angular distributions of 


oSnn for the “°Ca(p,p ') reaction at 319 MeV have been per- 
formed in order to compare AS=1 strength observed with sum 
rules. In contrast to the well-known quenching of Gamow-Teller and 
Mi resonances, the spin-dipole resonance has a total measured 
strength which is larger than that predicted by the energy-weighted 
sum rule. The spin-dipole strength distribution supports asymmetric 
widths predicted by calculations including 2p-2h mixing. The spin- 
quadrupole resonance is observed near w=35 MeV and its total 
strength for w<40 MeV estimated. 
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15527 (Juel-Spez—515) Studies of rotational structures in 
the neutron-rich niobium isotopes 101-103. Paffrath, U. Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Kernphysik; Koeln Univ. (Germany, F.R.). Aug 1989. 67p. (In Ger- 
man). Order Number DE90744624. Available from NTIS (US Sales 
Only), PC A04/MF A01. 

The aim of this thesis was to study rotational structures in the 
low-lying levels of the niobium isotopes 101, 102, and 103. This 
was performed at the recoil separator JOSEF of the Nuclear 
Research Facility Juelich by studies of the beta-decays of the zir- 
conium isotopes 101-103 into their niobium daughters. By 
gamma-gamma respectively X-gamma coincidence measurements 
the already existing term schemes of the niobium isotopes should 
be verified respectively extended and by gamma-gamma angular- 
correlation measurements the rotational structures should be 
studied. The term schemes of the niobium isotopes 101 and 102 
could be confirmed in the framework of the performed experiments 
while the level scheme of the '°°Nb could be essentially extended. 
From the X-gamma coincidence measurement for a plurality of 
gamma transitions the conversion coefficients and by this the domi- 
nant multipolarities could be determined. With these conversion 
coefficients then also the mixing parameters were calculated. 
These data together with the results from the gamma-gamma 
angular-correlation experiments led to a fixing concerning the spins 
and parities at a series of levels in all three niobium isotopes. 
(orig./HSI). 


15528 (Juel-Spez—516) Measurements with the solenoid 
ometer and detection of the shell model structure of 
high-spin states in the N=79 nucleus ''Sm. Haehn, HJ. Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Kernphysik; Koeln Univ. (Germany, F.R.). Aug 1989. 102p. (in Ger- 
man). Order Number DE90744623. Available from NTIS (US Sales 
Only), PC AO6/MF A01. 

At the cyclotron of the KFA Juelich a superconducting solenoid 
spectrometer was taken into operation. Furthermore a procedure 
for the beam-current renormalization of the spectra was developed. 
The faultless operation of the solenoid spectrometer in the lens 
method could be put in safe keeping by means of a test measure- 
ment and a source calibration. The aim of the starting was to 
conceive experimentally nuclei in the mass range of the '4Gd. 
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Thereby especially the question for the parity of excited levels held 
the spotlight. For the elucidation of these questions the measure- 
ment of the conversion electron spectra is of emminent importance. 
In spite of the experimentally difficult background of such a mea- 
surement it succeeded to elucidate unobjectionably the spin and 
parity assignments of levels in '*'Sm in the neighbourhood of the 
yrast line. For the evaluation gamma single spectra, conversion 
electron spectra, gamma-gamma coincidences, and angular 
distributions were used. By means of the now unobjectionable as- 
signment the configuration of the levels could be elucidated in most 
cases. The excellent agreement of theoretical calculations and 
experimental results shows that '4'Sm is a nucleus which is excel- 
lently describable in the picture of the empirical shell model. By this 
founded results are present for a nucleus at N=79 in the region of 
the double-magic '*®Gd. The N=79 region is hitherto experimen- 
tally quite little comprehended. Supplementing measurements were 
at the time of writing-down this thesis in evaluation. The conversion 
electron spectroscopy is a measuring method which makes in a 
quite elegant way the spin and parity assignments of excited levels 
accessible and will surely also gain attractivity in the future. (orig.). 
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15529 Target excitation and angular momentum transfer in 
reactions of £/A=11.9 MeV 7°Si with '®'Ta from 4x charged 
particle, neutron, and +-ray multiplicity measurements. Majka, 
Z. (Department of Chemistry, Washington University, St. Louis, 
Missouri 63130 (USA)); Abenante, V.; Li, Z.; Nicolis, N.G.; Saran- 
tites, D.G.; Semkow, T.M.; Sobotka, L.G.; Stracener, D.W.; Beene, 
J.R.; Hensley, D.C. Physical Review [Section] C: Nuclear Physics 
(USA), 40(5): 2124-2136 (Nov 1989). 

The conversion of kinetic energy into target-like fragment excita- 
tion and orbital angular momentum into fragment spin has been 
Studied in the reaction 333 MeV 2°Si with '®'Ta. The light charged 
particles were detected in a small, highly segmented, 42 phoswich 
detector system placed in the spin spectrometer, a 4x Nal array 
which served as a neutron and gamma detector. Multiplicities of 
light charged particles and neutrons detected in coincidence with 
projectile-like fragments indicate that the excitation energy of the 
target-like fragment increases as the kinetic energy of the 
projectile-like fragment decreases through the quasielastic region 
and tends toward saturation as the kinetic energy of the projectile- 
like fragment approaches the kinetic energy corresponding to 
complete damping. Measurement of the y-ray multiplicity in coinci- 
dence with the projectile-like fragments indicates that the angular 
momentum transferred to the target-like fragment increases with 
decreasing mass of the projectile-like fragment for the quasielastic 
energy region in contrast to the energy region corresponding to 
completely damped processes where the angular momentum of the 
target-like fragment decreases with increasing mass loss from the 
projectile. The influence of preequilibrium processes on both exci- 
tation energy and angular momentum transfer to the target-like 
fragment is discussed. These data present further evidence that / 
waves below the entrance-channel critical angular momentum for 
fusion must contribute to the nonfusing reaction channels. 


15530 Decay studies of neutron-deficient nuclei near the 
Z=64 subshell: “'Dy, “'Tb, “'Gd9*”, and ™'Eu”. Gilat, J. 
(Nuclear Science Division, Lawrence Berkeley Laboratory, 1 Cy- 
clotron Road, Berkeley, California 94720 (US)); Nitschke, J.M.; 
Wilmarth, P.A.; Firestone, R.B. Physical Review [Section] C: Nu- 
clear Physics (USA), 40(5): 2249-2259 (Nov 1989). DOE Contract 
AC03-76SF00098. 

The /+ and delayed proton decays of mass separated A=141 
isotopes with Z=63—66 were investigated with an on-line mass sep- 
arator. Branching ratios have been redetermined for the total 6 
decay of the 2.7(3) s, (11/2)- isomer '41Eu” at 96.5 keV 
(13_2**%), and for the direct 6 feeding of the 1.58 keV (3/2)* level 
of 'Sm in the decay of 40-s '*'Eu9 [73(5)%]. Detailed decay 
schemes have been constructed for the decays of the (11/2)— iso- 
mer '4'Gd” [11(2)% isomeric transition] and the (1/2)* ground 
state, '4'Gd9. Half-lives of 24.5(5) s and 14(4) s, respectively, 
have been determined for these isomers. A delayed proton branch 
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of 0.03(1)% was identified in the decay of *'Gd9. A detailed de- 
cay scheme was also constructed for 3.5(2)-s "Tb and a J™=(5/ 
2- ) was assigned to its ground state, at variance with the system- 
atics of heavier, odd-mass Tb isotopes. All +-ray assignments to 
the various isotopes are based on x and -+yy coincidences and on 
half-life measurements. A 0.9(2)-s half-life for '*’Dy was deter- 
mined from its delayed proton decay. All spin assignments 
proposed in this paper are discussed in terms of Nilsson level dia- 
grams and nuclear shapes. 
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15531 (ANL/NDM—109) An evaluated neutronic data file for 
bismuth. Guenther, P.T. (Argonne National Lab., IL (USA)); Law- 
son, R.D.; Meadows, J.W.; Smith, A.B.; Smith, D.L.; Sugimoto, M.; 
Howerton, R.J. Argonne National Lab., IL (USA). Nov 1989. 32p. 

by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. Order Number DE90006163. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

A comprehensive evaluated neutronic data file for bismuth, ex- 
tending from 10-° eV to 20.0 MeV, is described. The experimental 
database, the application of the theoretical models, and the evalua- 
tion rationale are outlined. Attention is given to uncertainty 
specification, and comparisons are made with the prior ENDF/B-V 
evaluation. The corresponding numerical file, in ENDF/B-VI format, 
has been transmitted to the National Nuclear Data Center, 
Brookhaven National Laboratory. 106 refs., 10 figs., 6 tabs. 


15532 Mg nuclear moments from ™*Mg(200 MeV)+”*Pb 
scattering. Hensley, D.C. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831 (USA)); Gross, E.E.; Halbert, M.L.; 
Beene, J.R.; Bertrand, F.E.; Vourvopoulos, G.; Humphrey, D.L; 
VanCleve, T. Physical Review [Section] C: Nuclear Physics (USA), 
40(5): 2065-2074 (Nov 1989). DOE Contract AC05-840R21400. 

Differential cross sections for exciting the low-lying states in 
24Mg by heavy-ion inelastic scattering were measured with a new 
technique that uses a 4x +-ray detector in coincidence with 
charged-particle detectors. The resulting data were subjected to a 
coupled-channels analysis to obtain a set of E2 and E4 matrix ele- 
ments for exciting the 2;*(1.37 MeV), 4,*(4.12 MeV), and 22*(4.24 
MeV) states of *4Mg as well as the interconnecting and self- 
coupling matrix elements for these states. Our results disagree with 
electron scattering measurements for the charge shape of **Mg. 
The data on the 22*(4.24 MeV) state is not well accounted for by 
the asymmetric rotor model. 
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15533 (GS+89-27) How fer are we on the way to the 
superheavy nuciel?. Muenzenberg, G. Gesellschaft fuer Schweri- 
onenforschung m.b.H., Darmstadt (Germany, F.R.). Oct 1989. 
124p. (In German). Order Number DE90744625. Available from 
NTIS (US Sales Only), PC AO6/MF A01. 

The discovery of the elements 107, 108, and 109 in a region of 
dominating shell stabilization is the most important step on the way 
to the superheavy nuclei in recent years. These experiments lead- 
ing to the presently upper end of the periodic table were possible 
with the velocity fitter SHIP to separate the heavy nuclei produced 
in complete fusion reactions of heavy ions. The identification of the 
unknown nuclei was established by alpha-alpha mother-daughter 
correlation of the nuclei decaying after the implantation into posi- 
tion sensitive surface-barrier detectors. With this method it is 
possible to identify even single nuclei of unknown isotopes unam- 
biguously. The limits of sensitivity are production cross-sections of 
a few picobarns and about 2 mus of nuclear lifetime. With this 
method the elements 107, 108, and 109 were observed for the first 
time by their alpha-decay and identified unambiguously. For ele- 
ment 107 the isotopes with masses 261 and 262, for the element 
108 the isotopes with masses 264 and 265, and for element 109 
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the isotope with mass 266 were found. The halflives range from 
0.1 ms to 0.1 s. The highly fissile transactinide nuclei WeTe BAO” 
duced in cold fusion of heavy ions using 7°72°8Pbh and 2°°Bj 
targets, respectively, and ®°Ti, 54Cr, or 5*Fe beams. The evalua- 
tion of the excitation functions for the production of very heavy 
evaporation residues shows a strong decrease above 25 MeV exci- 
tation energy caused by a destruction of the groundstate shell 
effects at high excitation energies. The strong competition of bar- 
rier transmission and survival probability results in rather narrow 
excitation functions and small production cross sections. The maxi- 
mum cross section is observed close to the Coulomb barrier and 


corresponding to projectile energies near 5 MeV/u. (orig.). 


15534 (JAERI-M-89-204) Tables and figures from JNDC 
[Japanese Nuclear Data Committee] Nuclear Date Library of 
fission products, Version 2. Ihara, Hitoshi (ed.). Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment. c 9 Nov 1989. 259p. Sponsored by Japan Atomic 
Energy Research Institute. (NEANDC(J)—145/U;INDC(JPN)—132/L). 
Available from Japan Atomic Energy Research Institute, Tokai- 
mura, Naka-gun, Ibaraki-ken 319-11, Japan. 

The content of JNDC (Japanese Nuclear Data Committee) FP 
(Fission Product) Nuclear Data Library version 2 for 1227 fission 
products is presented in the form of tables and figures. The library 
is inclusive of evaluated decay data such as decay constant, Q- 
value, average energies of beta, gamma and internal conversion 
electron, spin-parity, branching ratio of each decay mode and fis- 
sion yield. The neutron capture cross-sections are also contained 
for 166 nuclides. The mass number of the fission product nuclides 
ranges from A = 66 to A = 172. 9 refs., 21 figs., 3 tabs. 
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15535 (CEA-CONF-9807) intermittency in particle colli- 
sions and Schwinger tunneling. Peschanski, R. CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Physique Theorique. 1988. 15p. (CONF-8810264-: 
Conference on hadronic matter in collision, Tucson, AZ (USA), 6 
12 Oct 1988). Order Number DE90741292. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

Dynamical fluctuations in rapidity, recently exhibited in various 
e*e-, hadron-hadron, hadron-nucleus and nucleus-nucleus multi- 
production reactions are interpreted in terms of intermittency 
patterns due to random cascading processes of hadronisation. A 
re-examination is performed of the Schwinger tunneling mechanism 
as extended to particle production in a classical chromo-electric 
field. This leads to introduce field fluctuations due to a feedback ef- 
fect of the production on the field. If the production rate is low 
enough, these fluctuations combined with the space-time expan- 
sion of the system implies random cascading and intermittency by 
iteration of the tunneling phenomenon. A _ toy-model for 
e*e~ multiproduction is proposed to illustrate this new “sequential” 
Schwinger tunneling mechanism. 


15536 (CONF-8906270—1) The particie-nuclear interface. 
Close, F.E. (Oak Ridge National Lab., TN (USA)). Oak Ridge Na- 
tional Lab., TN (USA). 1989. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract ACO5-840R21400. From Summer school 
of computational atomic and nuclear physics; Sewanee, TN (USA); 
26 Jun - 7 jul 1989. Order Number DE90005276. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

This paper discusses the differences and similarities between 
modem nuclear physics and particle physics. Similarities are pre- 
sented between QED and QCD. (LSP) 


15537 (DOE/ER/40283-9) Theoretical studies in nuclear 
physics: Annual progress report to United States Department 
of Energy, 1 May 1989-30 April 1990. Landau, R.H. (Oregon 
State Univ., Corvallis, OR (USA). Dept. of Physics); Madsen, V.A. 
Oregon State Univ., Corvallis, OR (USA). Dept. of Physics. [1990]. 
18p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG06-86ER40283. Order Number DE90005981. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
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This report discusses: microscopic imaginary optical potential; 
isospin effects and charge exchange; multistep inelastic and 
charge exchange scattering; momentum space proton scattering; 
pion scattering from nuclei; antiproton studies; antikaons-nucleon 
interactions; and quantum mechanics. 11 refs. (LSP) 


15538 (DOE/ER/40283-T1) New computational methods for 
determining antikaon-nucleus bound states. Fink, P.J., Jr. (Ore- 
gon State Univ., Corvallis, OR (USA)). Oregon State Univ., 
Corvallis, OR (USA). 24 May 1989. 76p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG06-86ER40283. Order Number 
DE90005987. Available from NTIS, PC AO5/MF A01; OSTI; INIS; 
GPO Dep. 

Optical potential for antikaon-nucleus strong interactions are con- 
structed using elementary antikaon-nucleus potentials determined 
previously. The optical potentials are used to determine the 
existence of a kaon hypernucieus. Modern three dimensional visu- 
alization techniques are used to study model dependences, new 
methods for speeding the calculation of the optical potential are 
developed, and previous approximation to avoid full Fermi averag- 
ing are eliminated. 19 refs., 23 figs. 


15539 (DOE/ER/40328-88) Research In theoretical nuclear 
physics. Kapusta, J.|. (Minnesota Univ., Minneapolis, MN (USA). 
School of Physics and Astronomy). Minnesota Univ., Minneapolis, 
MN (USA). School of Physics and Astronomy. [1990]. 15p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
87ER40328. Order Number DE90006063. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Research programs in nuclear theory are discussed in this 
paper. The topics discussed are: neutron stars and pulsars; trans- 
verse momentum distribution; intermittency and other correlations; 
photon and delepton production; electroweak theory at high tem- 
perature; and fractional statistics. (LSP) 


15540 (DOE/ER/40427-21) Calculations of  charge- 
symmetry breaking in n-p elastic scattering. Williams, A.G. 
Washington Univ., Seattle, WA (USA). Inst. for Nuclear Theory. Jul 
1989. 7p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO6-88ER40427. (CONF-8906235-3: Symposium on spin 
and symmetries, Vancouver (Canada), 30 Jun - 2 jul 1989). Order 
Number DE90005966. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

Charge-symmetry breaking of nuclear forces can be observed in 
neutron-proton elastic scattering. The major contributions arise 
from the neutron-proton mass difference in one-pion and one-rho 
exchanges, from the neutron anomalous magnetic moment in one- 
photon exchange, and from rho-omega meson mixing. Predictions 
are compared for a number of different models and are found to 
agree well with both the existing TRIUMF measurement at 477 
MeV and with the new IUCF measurement first reported at this 
meeting. 19 refs., 3 figs., 1 tab. 


15541 (DOE/ER/40427-26) Parity violation in the nucleon- 
nucleon interaction. Haxton, W.C. Washington Univ., Seattle, WA 
(USA). Dept. of Physics. [1989]. 7p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG06-88ER40427. (CONF- 
8906235-—4: Symposium on spin and symmetries, Vancouver 
(Canada), 30 Jun - 2 jul 1989). Order Number DE90005969. Avail- 
able from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

| discuss the present status of our understanding of parity non- 
conservation (PNC) in the nucleon-nucleon interaction, and some 
of the difficulties inherent in nuclear tests of PNC. | also discuss 
the nucleon/nuclear anapole moment, the parity violating coupling 
of the photon, and its relation to the PNC NN interaction. 13 refs., 
1 fig., 2 tabs. 


15542 (DOE/ER/40427-30) Chiral symmetry and its partial 
restoration in nuclei. Henley, E.M. Washington Univ., Seattle, WA 
(USA). Dept. of Physics. [1989]. 17p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG06-88ER40427. (CONF- 
8908200—1: International workshop on hadronic matter, Olinda 
(Brazil), Aug 1989). Order Number DE90005968. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The Nambu-Jona-Lasinio (NJL) model is used to discuss the 
partial restoration of chiral symmetry in nuclear media at zero and 





finite temperatures. Effects considered are (a) the proton-neutron 
mass difference and the Nolen-Schiffer anomaly, (b) quasi-elastic 
electron scattering, and (c) the nuclear response function. —— 
the likely effects of confinement for the NJL model are examined. 8 
refs., 14 figs. 


15543 (DOE/ER/40456-2) Dynamical behavior of excited 
hadronic matter: Progress report, January 1, 1969-December 
31, 1989. Carruthers, P.; Sarcevic, |. Arizona Univ., Tucson, AZ 
(USA). Dept. of Physics. Dec 1989. 4p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-88ER40456. Order Number 
DE90005210. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

The theoretical analysis of momentum correlations among 
strongly interacting particles produced in relativistic nuclear and 
hadronic collisions has been the focus of our recent research. We 
have found that the dependence of certain number moments of the 
rapidity distribution on the resolution can be understood by a sim- 
ple structural decomposition of correlation functions into linked 
pairs of two particle correlation functions. This point of view sug- 
gests that so-called intermittency effects are not the consequence 
of new physical effects. We have also made an intensive analysis 
of techniques from non-linear dynamics in order to test data for the 
appearance of fractal structure. Fluctuations of transverse energy 
in CERN ultrarelativistic heavy ion collisions have been studied and 
indicate that some type of collective behavior is in operation. An- 
other new approach to the analysis of correlations has been 
proposed by our group utilizing mutual information and its general- 
izations. This approach has been used to describe forward/ 
backward correlations in hadronic and cosmic ray data. Other work 
concerns the quark-gluon collective modes and the equation of 
state. 


15544 (INP—1340/PH) Comments on nuclear stopping 
power. Jezabek, M.; Rozanska, M. Institute of Nuclear Physics, 
Cracow (Poland). 1986. 12p. (HEPL-3/86). Order Number 


DE90615591. Available from NTIS (US Sales Only), PC A03/MF 


A01 - OSTI; INIS. 

We give a new estimation of nuclear stopping power based on 
recent ACCMOR data and the dual parton model. In comparison 
with previous analyses we find weaker deceleration of nucleons by 
nuclear matter. 9 refs., 4 figs., 1 tab. (author). 


15545 (IPNO-TH-88-51) The role of the Roper resonance in 
nuclel. Desplanques, B. Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire. Sep 1988. 8p. (CONF-8806236—: 1. Euro- 
pean workshop on hadronic physics in the 1990’s with multi-GeV 
electrons, Seillac (France), 27 Jun - 1 jul 1988). Order Number 
DE90741288. Available from NTIS (US Sales Only), PC A02/MF 
A01. 

In a mean field approximation, the nucleon in nuclei may be con- 
sidered as the superposition of a nucleon with the structure of the 
free one and its excitations, the Roper resonance in particular. 
Estimates of this admixture are given. Consequences for the satu- 
ration properties of nuclear matter and for the swelling of nucleons 
in nuclei are considered. 


15546 (IPNO-TH-88-60) Geometric and kinetic models of 
fragmentation. Campi, X. Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire. 1988. 6p. (CONF-8809134—: 2. inter- 
national workshop on MeV and KeV ion and cluster interactions 
with surfaces and materials, Orsay (France), 5-8 Sep 1988). Order 
Number DE90741289. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

We review some recent results on fragmentation theory. We dis- 
cuss the statistics of various geometric constructions and those of 
kinetic equations of fragmentation. 


15547 (IPNO-TH-88-65) Dynamical studies of nuclear mul- 
tltragmentation. Desbois, J. (Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire); Ngo, H.; Ngo, C.; Boisgard, R.; Cer- 
ruti, C.; Leray, S.; Spina, M.E.; Nemeth, J.; Barranco, M. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 1988. 16p. 
(CONF-8810261-—: International workshop on nuclear dynamics at 
medium and high energies, Bad Honnef (Germany, F.R.), 10-14 
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Oct 1988). Order Number DE90741290. Available from NTIS (US 
Sales Only), PC AO3/MF A01. 

We review some dynamical approaches developed by our group 
to study multifragmentation of nuclei. We first investigate the prob- 
lem of disassembly of hot and compressed nuclei. We show that 
multifragmentation occurs at low density as a consequence of the 
fluctuations of the mean field. The magnitude of the fluctuations is 
evaluated using percolation methods (lattice percolation or restruc- 
tured aggregation). The dynamical expansion of the nucleus is 
studied either using a self consistent Thomas Fermi approach or a 
simple extended liquid drop. Finally, introducing a preequilibrium 
model to describe the first phase of the collision between two 
heavy ions, we use the preceding investigations to calculate multi- 
fragmentation excitation functions. 


15548 (IPNO-TH-88-67) Finite size in nuclear 
mentation. Campi, X. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 1988. 8p. (CONF-881 0261— Intemational 
workshop on nuclear dynamics at medium and high energies, Bad 
Honnef (Germany, F.R.), 10-14 Oct 1988). Order Number 
DE90741291. Available from NTIS (US Sales Only), PC A02/MF 
A01. 

We discuss the existence of finite size scaling in nuclear frag- 
mentation. Analyzing experimental data on high energy proton 
induced reactions on targets of various sizes we show finite size 
scaling in the production of intermediate mass and we 
determine the empirical value of a "fractal dimension” which may 
give information on the internal structure of the fragments during 
the fragmentation process. 


15549 (IPNO-TH-88-70) Dynamical instabilities of hot and 
compressed nuciel. Ngo, H. (Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire); Ngo, C.; Leray, S.; Spina, M.E. Paris- 
11 Univ., 91 - Orsay (France). Inst. de Physique Nucieaire. Nov 
1988. 41p. Order Number DE90741301. Available from NTIS (US 
Sales Only), PC AO3/MF A01. 

The dynamical evolution of a hot and compressed nucleus is de- 
scribed by means of an extended liquid drop model. Using only the 
continuity equation and the energy conservation we show that the 
system expands after a while. The possible global instabilities of 
the drop are studied by applying the general conditions of stability 
of dynamical systems. We find that the nucleus is unstable if it can 
reach a low density configuration (~ 0.07 nucleon/im®). Such a 
configuration is obtained if the initial compression of the nucleus is 
large enough. It is shown that the thermal excitation energy has 
much less influence than the compressional energy. These instabil- 
ity conditions are in good agreement with those obtained previously 
within the framework of lattice percolation and the same model for 
the dynamical expansion. Since local instabilities may also very 
likely be present, we propose to study them using a restructured 
aggregation model. They lead to a multifragmentation of the sys- 
tem, a mechanism which is known experimentally to exist. We find 
that the local instabilities occur at essentially the same density val- 
ues than the global ones. A moment analysis of the calculated 
multifragmentation events allows to extract a critical exponent in 
excellent agreement with the one deduced experimentally from Au 
induced reactions. 


15550 (IPNO-TH-88-73) Finite size and dynamical effects 
in pair production by an external field. Martin, C.; Vautherin, D. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
Dec 1988. 25p. Order Number DE90741302. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

We evaluate the rate of pair production in a uniform electric field 
confined into a bounded region in space. Using the Balian-Bloch 
expansion of Green’s functions we obtain explicit expressions for 
finite size corrections to Schwinger’s formula. The case of a time- 
dependent boundary, relevant to describe energy deposition by 
quark-antiquark pair production in ultrarelativistic collisions, is also 
investigated. We find that finite size effects are important in nuclear 
collisions. They decrease when the strength of the chromo-electric 
field between the nuclei is large. As a result, the rate of energy de- 
position increases sharply with the mass number A of the colliding 
nuclei. 
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15551 (IPNO-TH-89-14) Fluctuations in the thermal super- 
fluid model for heated spherical nuclei. Nguyen Dinh Dang 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire); 
Nguyen Zuy Zhang. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. Mar 1989. 32p. Order Number DE90741303. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

The effect of the nonvanishing thermal pairing gap due to statisti- 
cal fluctuations is investigated by calculating fluctuations of 
selected observables such as the energy and particle number fluc- 
tuations, the nuclear level density, the level density parameter and 
the specific heat within the framework of the thermal nuclear su- 
perfuid model. in numerical calculations for heated spherical nuclei 

Ni, '**Sm and 2°8Pb the realistic single-particle energy spectra 
defined in the Woods-Saxon potential are used. It is found that the 
results obtained with the nonvanishing thermal average pairing gap 
can yield an adequate estimate of the true fluctuations in the finite 
heating nonrotating nuclear systems. 


15552 (lYaF-88-169) Numerical simulation of Fermi sys- 
tems. Tursunov, O.V.; Zhirov, O.V. AN SSSR, Novosibirsk (USSR). 
inst. Yadernoj Fiziki. 1988. 11p. Order Number DE90615581. Avail- 
able from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS. 

A simple and effective method of Monte-Carlo simulation of 

fermions in quantum mechanics, based on Parisi-Klauder algorithm 
for complex action is presented. As an illustration of the method 
properties is considered a gas fermions in the oscillator potential 
and simple model of alpha clustering of nucleons in nuclei. 7 refs.; 
3 figs. 
15553 (IYaF-89-14) Distortion effects for (He,t) reaction at 
intermediate energies. Dmitriev, V.F. AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki. 1989. 9p. Order Number 
DE90615592. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

Distortion effects for inelastic scattering of heavy ions from nuclei 
in the @He,t) reactions at intermediate energies are discussed in 
terms of Glauber multiple scattering theory. Effective impact 
parameter is introduced for one-step inelastic collisions. The ab- 
sorption appears to be smalier for inelastic scattering compared to 
pure elastic collisions. 9 refs.; 2 figs. 


15554 (LU-TP—89-6) A Monte Carlo for nuclear collosion 
geometry. Ding Linkai (Lund Univ. (Sweden). Dept. of Theoretical 
Physics); Steniund, E. Lund Univ. (Sweden). Dept. of Theoretical 
Physics. Apr 1989. 6p. Order Number DE90615593. Available from 
NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 

We describe an user-available programme in the appearance of 
a subroutine for the nuclear collision geometry which can be used 
for proton-nucieus and nucleus-nucleus reaction. Each time the 
subroutine is called it generates a list of the binray nucleon- 
nucleon collisions, which then can be used as the user finds it 
approproate, e.g. in the context of any full-fledged model for high 
energy nucleus-nucleus interactions. First the nucleon density dis- 
tribution of a nicleus is calculated by modifying the measured 
nuclear charge distribution so that the measured hadron-nucleus or 
nuleus-nucieus cross sections are obtained by a collision geometry 
based on this density distribution. There might be more than one 
way to achieve this goal. To select a unique modification of the 
charge distribution an additional requirement has been imposed. If 
the addumed nucleon density distribution is folded with the proton 
charged distribution (given by the proton form factor) the measured 
nuclear charge distribution should be reobtained. The method used 
is based on an independent nucleon-nucleon interaction picture 
with a straight line geometry. No collective effect is included. (L.E.). 


15555 (N-89-29159) Photonuclear absorption cross sec- 
tlons. Norbury, J.W. Washington State Univ., Puliman, WA (USA). 
Aug 1989. 142p. (NASA-CR—185488;NAS—1.26:185488). Available 
from NTIS, PC AO7/MF A01. 

Neutron multiplicity in photonuclear reactions; invariance of clas- 
sical electromagnetism; momentum transfer models in ion 
collisions; cosmic ray electromagnetic interactions; quadrupole ex- 
citations in nucleus-nucleus collisons and Y-89 interactions with 
relativistic nuclei; and the Weizsacker-Williams theory for nucleon 
emission via electromagnetic excitations in nucleus-nucleus colli- 
sions are discussed. 
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15556 (RISO-M-2806) Experiments on palladium- and 
thanium-deuterium systems with reference to studies on "cold 
fusion”. Als-Nielsen, J.; Andersen, N.H.; Clausen, K.N.; 
Michelsen, P.; Poulsen, F.W. Risoe National Lab., Roskilde (Den- 
mark). Aug 1989. 12p. Order Number DE90615594. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The work performed at Risoe in connection with the claims of 
"cold fusion” is summarised in this report. The main purpose of the 
whole experiment was to analyse if structural anomalies of deuter- 
ated metals could support the occurrence of fusion processes in 
such systems by x-ray and neutron powder diffraction methods. 
Two types of systems were investigated. The first one was an elec- 
trolytic cell with palladium as electrode. No anomalous properties in 
the composition and positions of deuterium were found in this case. 
The other one was a titanium-deuterium-gas system which was 
studied in order to reproduce the "Frascati experiment”. However, 
no neutrons above the background level were observed in spite of 
the very sensitive detector system. By neutron diffraction of this 
system a 70% titanium-dideuterium phase was found. (author). 


15557 (UCID-21784) Program GROUPL: A code designed 
to calculate self-shielded multi-group photon cross sections. 
Cullen, D.E. Lawrence Livermore National Lab., CA (USA). 1 Nov 
1989. 19p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. Order Number DE90005749. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The computer code GROUPL starts from photon interaction 
cross sections in the ENDL character (as opposed to binary) for- 
mat and calculates self-shielded multi-group cross sections. This 
program allows an arbitrary group structure with up to 1000 
groups. It also allows an arbitrary energy dependent weighting 
spectrum of up to 5000 energy points. 


15558 (UCRL-—102498) The Collective Vector method in nu- 
clear and atomic physics. Bloom, S.D. Lawrence Livermore 
National Lab., CA (USA). Dec 1989. 15p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
89111284: NEANDC specialists’ meeting on level densities, 
Bologna (italy), 15-17 Nov 1989). Order Number DE90006010. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

We present a brief review of the method of the Collective Vector 
(CV) and its use in conjunction with the Lanczos algorithm (LA). 
The combination of these two ideas produces a method for con- 
tracting super-large hamiltonians (up to 10° x 106) by factors of 
1000 or more. The contracted hamiltonians, which we call quasi- 
hamiltonians, typically have dimensions of the order of 107 x 10? 
and produce corresponding quasi-spectra with associated quasi- 
eigenfunctions which reproduce the features of the full microscopic 
spectrum thru the conservation of the spectral moments. Examples 
of applications to both nuclear and atomic physics are given 
demonstrating the convergence properties of the method. The ap- 
plication of the LA/CV approach to the problem of modelling 
nuclear level densities is described and finally we discuss the pos- 
sibility of conjoining new collective models of nuclear structure with 
the LA/CV method. 13 refs., 4 figs. 


15559 Discovery of a new mode of nuclear fission. Hulet, 
E.K. (Univ. of California, Lawrence Livermore National Lab., Liver- 
more, CA (US)); Wild, J.F.; Dougan, R.J.; Lougheed, R.W.; 
Landrum, J.H.; Dougan, A.D.; Schadel, M.; Hahn, R.L.; Baisden, 
P.A.; Henderson, C.M. vp. of Nuclear fission and heavy-ion- 
induced reactions. Schroder, W.U. Harwood Academic Pub., New 
York, NY (1986). (CONF-8604165—: International symposium on 
nuclear fission and heavy-ion-induced reactions, Rochester, NY 
(USA), 20-22 Apr 1986). 

The authors measured the mass and kinetic-energy partitioning 
in the spontaneous fission of 7®Fm, Md, 2®°Md, 25®No and 
260No. Surprisingly, these energy distributions were skewed up- 
ward or downward from the peak in each case, except for 2®°No, 
indicating a composite of two energy distributions. They interpret 
this as a new mode of fission in which there is mixture of liquid- 
drop-like and fragment-shell-directed symmetric fission. 


15560 The fission process from saddle to scission: A phe- 
nomen ical ive. . Wilkins, B.D. (Argonne National 
Lab., Argonne, IL (US)); Gindler, J.E. vp. of Nuclear fission and 





heavy-ion-induced reactions. Schroder, W.U. Harwood Academic 
Pub., New York, NY (1986). (CONF-8604165-—: International sym- 
posium on nuclear fission and heavy-ion-induced reactions, 
Rochester, NY (USA), 20-22 Apr 1986). 

The pre-scission kinetic energy and dissipation energy deduced 
from physical measurements for the fission of 75°U are found to be 
reasonable and consistent with the potential energy difference be- 
tween the saddle and scission points provided scission is assumed 
to occur with a finite neck radius of —2 fm. A nearly linear correla- 
tion is observed between the proton odd-even effect in fission and 
the sum of the excitation energy at the saddle point plus the dissi- 
pation energy. Pre-scission kinetic energies deduced by two 
methods are shown to agree reasonably well with those calculated 
with a wall-and-window type dissipation mechanism. 


15561 Mass, charge, and energy transfer in damped reac- 
tions. Schroder, W.U. (Dept. of Chemistry and Nuclear Structure 
Research Lab., Univ. of Rochester, Rochester, NY (US)). vp. of 
Nuclear fission and heavy-ion-induced reactions. Schroder, W.U. 
Harwood Academic Pub., New York, NY (1986). (CONF-8604165—: 
International symposium on nuclear fission and heavy-ion-induced 
reactions, Rochester, NY (USA), 20-22 Apr 1986). 

Certain features of transport phenomena in damped reactions 
are reviewed, with emphasis on the dynamic and static forces 
driving mass and charge exchange. Important ingredients of a one- 
body reaction model are discussed, in which transport is induced 
by the exchange of individual nucleons. The model, incorporating 
window and (nominal) wall friction, successfully describes many re- 
action aspects for a number of systems but is challenged in the 
reproduction of drifts in mass and charge asymmetry exhibited by 
systems featuring relatively large static driving forces. 


15562 Emission of complex fragments in compound nu 
cleus decay. Moretto, L.G. (Nuclear Science Div., Lawrence 
Berkeley Lab., Univ. of California, Berkeley, CA (US)). vp. of Nu- 
clear fission and heavy-ion-induced reactions. Schroder, W.U. 
Harwood Academic Pub., New York, NY (1986). (CONF-8604165—: 
International symposium on nuclear fission and heavy-ion-induced 
reactions, Rochester, NY (USA), 20-22 Apr 1986). 

The compound nucleus mechanism for complex fragment emis- 
sion is discussed theoretically and demonstrated experirientally. 
The role of the potential energy as a function of mass asymmetry 
is shown in experimental charge distributions. This process is fol- 
lowed from near the threshold up to bombarding energies of 
several tens of MeV A. 


15563 Limitations to momentum and energy transfer in 
nucleus-nucleus collisions. Viola, V.E. (indiana Univ., Blooming- 
ton, IN (US)). vp. of Nuclear fission and heavy-ion-induced 
reactions. Schroder, W.U. Harwood Academic Pub., New York, NY 
(1986). (CONF-8604165—: International symposium on nuclear fis- 
sion and heavy-ion-induced reactions, Rochester, NY (USA), 20-22 
Apr 1986). 

Systematic features of linear momentum transfer distribution and 
complete fusion properties for nucleus-nucleus collisions from the 
barrier to beyond the Fermi energy are discussed. Momentum loss 
in central collisions at intermediate energies is described in terms 
of the emission of precompound light particles and intermediate- 
mass fragments. Existing data are compared with model 
calculations which include both the nuclear mean field and 
nucleon-nucleon collision effects. 


15564 Strength of tensor force and sc-shell effective inter- 
actions. Jiang, M. (Department of Physics, University of Idaho, 
Moscow, Idaho 83843 (USA)); Machleidt, R.; Stout, D.B.; Kuo, 
T.T.S. Physical Review [Section] C: Nuclear Physics (USA), 40(5): 
1857-1860 (Nov 1989). 

The s-d-shell effective interaction is derived from the Bonn NN 
potential, using a G-matrix folded-diagram method. It is found that 
due to the relatively weak-tensor-force characteristic for the Bonn 
potential, the effective interaction matrix elements, particularly 
those with isospin T=0, come out generally more attractive than in 
previous derivations which were based on conventional local 
strong-tensor-force NN potentials. This renders the results obtained 
with the Bonn potential in considerably better agreement with the 
recent s-d-shell matrix elements of Wildenthal. 
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15565 Calculating deuteron photodisintegration amplitudes 
using nonsingular von Ferber, C. 
(Physikalisches Institut, Universitaet Bonn, D-5300 Bonn 1, Federal 
Republic of Germany (DE)); Sandhas, W.; Haberzettl, H. Physical 
Review [Section] C: Nuclear Physics (USA), 40(5): 1923-1932 
(Nov 1989). 

We derive a momentum-space formulation of the deuteron 
photodisintegration in terms of nonsingular scattering integral equa- 
tions. The two-body T matrix describing the nuclear final-state 
interactions enters only on shell, thus offering the possibility of de- 
termining it entirely in terms of experimental phase shifts. The 
formalism suggests a lowest-order approximation which goes be- 
yond the usual plane-wave approximation and which contains the 
full information of the on-shell final-state interaction. Test calcula- 
tions using the Reid soft-core potential are reported. It is found that 
the numerical solution of photodisintegration observables is greatly 
facilitated by the proposed formalism. Moreover, the lowest-order 
approximation is seen to be superior to the usual plane-wave ap- 
proximation, providing good results even in those cases where the 
usual plane-wave approximation vanishes. Extensions to more 
complex few-nucleon systems are discussed. 


15566 Correction for truncation in coupled-channels 
potentials. Madsen, V.A. (Physics , Oregon State Uni- 
versity, Corvallis, Oregon 97331 (USA)); Hansen, L.F.; Brown, 
V.R.; Madiand, D.G. Physical Review [Section] C: Nuclear Physics 
(USA), 40(5): 1999-2009 (Nov 1989). DOE Contract FGO06- 
86ER40283. 

Coupled-channel calculations using uniform optical parameters 
are compared for rotational and harmonic vibrator sequences of 
states, truncating all states of the sequence above a certain nu- 
clear energy level. It is found that the inelastic cross section for the 
highest included state is somewhat larger than a coupled-channel 
calculation which includes the next state of the sequence. This ef- 
fect is due to the absence of the absorption taking place through 
the truncated state. Except at very low bombarding energies, the 
cross sections for lower states in the sequence are virtually unaf- 
fected by the truncation. Approximate formulas are presented and 
tested for correcting the optical potential of the highest included 
state. Good agreement is obtained with coupled-channel caicula- 
tions that include these higher states explicitly. Application is made 
to the problem of obtaining inelastic deformation parameters § with 
distorted-wave Born approximation and with different coupling 
schemes. 


15567 Fusion calculations for “Ca+“-“®Ca. Esbensen, H. 
(Physics Division, Argonne National Laboratory, jonne, Illinois 
60439 (US)); Fricke, S.H.; Landowne, S. Physical Review [Section] 
C: Nuclear Physics (USA), 40(5): 2046-2054 (Nov 1989). DOE 
Contract W-31-109-ENG-38. 

Calculations are carried out for the “°Ca+*0.4,48Ca fusion reac- 
tions, taking into account both the low-lying inelastic excitations 
and the dominant single-nucieon transfer reactions which couple 
directly to the entrance channels. The results agree well with the 
“Ca+“Ca fusion data but they underpredict the low-energy 
“Ca+“,48Ca measurements. 


15568 Transverse radius of an expanding hadronic system 
at freeze-out time. Tincknell, M.L. (Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37831 (US)). Physical Review 
[Section] C: Nuclear Physics (USA), 40(5): 2107-2113 (Nov 1989). 

| construct a simple, analytical model for both the longitudinal 
and transverse expansion of an interacting hadronic system. This 
model explicitly assumes that the particle rapidity distribution is not 
boost invariant, and specifically includes an initial transverse di- 
mension. It employs standard assumptions about the delayed 
formation of produced particles and the correlation between longi- 
tudinal position and rapidity. No particular dynamical scenario is 
assumed for the early stages of the system's expansion, but rather 
the last stage, freeze-out, is tied to the particle rapidity distribution. 
The observed multiplicity and width of the rapidity distribution con- 
trol the transverse size and time when the system freezes out. The 
model predicts a transverse radius at freeze-out and its depen- 
dences on rapidity and multiplicity, which are very similar to those 
obtained by pion interferometry. This analysis can be used with dif- 
ferent event classes to correlate changes in the multiplicity and 
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width of the rapidity distribution with changes in the size, shape, 
and lifetime of the system at freeze-out. 


15569 Effect of configuration admixtures on pion double 
charge exchange. Ginocchio, J.N. (Theoretical Division, Los 
Alamos National Laboratory, Los Alamos, New Mexico 87545 
(US)). Physical Review [Section] C: Nuclear Physics (USA), 40(5): 
2168-2172 (Nov 1989). 

A recent two amplitude expression for pion double charge ex- 
change from even-even targets to the double isobaric analog, 
which is valid for a single shell-model orbital, is generalized to 
many shell-model orbitals. 


15570 Giant resonances at complex excitation energies. 
Shepard, J.R. (University of Colorado, Boulder, Colorado 80309 
(US)); Oakley, D.S.; Peterson, R.J. Physical Review [Section] C: 
Nuclear Physics (USA), 40(5): 2195-2202 (Nov 1989). 

We discuss the continuum response of finite nuclei in the giant 
resonance region in the context of a nonspectral random-phase 
approximation which straightforwardly includes correct continuum 
boundary conditions. Strongly collective discrete low-energy excita- 
tions 6f the nucleus are associated with poles with large residues 
in the random phase approximation particle-hole propagator at real 
excitation energies. Giant resonances, by comparison, are associ- 
ated with similar poles at complex excitation energies where the 
imaginary part of the pole position corresponds to the escape width 
of the excitation. We illustrate these points with calculations of the 
isoscalar quadrupole response in “°Ca. Here giant resonances are 
readily identified as sharp peaks in the particle-hole propagator in 
the complex excitation energy plane and the relation of the peaks 
to the continuum response (for real excitation energies) is demon- 
strated. Our numerical method allows extraction of transition 
densities for the giant resonances with continuum effects automati- 
cally included and these are used to compute (@,e’) and (x,7’) 
responses; illustrative comparisons with data are made. 


15571 Spin-one Kemmer-Duffin-Petiau equations and 
intermediate-energy deuteron-nucieus scattering. Kozack, R.E. 
(Theoretical Division, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545 (USA)); Clark, B.C.; Hama, S.; Mishra, V.K.; 
Mercer, R.L.; Ray, L. Physical Review [Section] C: Nuclear Physics 
(USA), 40(5): 2181-2194 (Nov 1989). 

We present a description of the spin-one Kemmer-Duffin-Petiau 
equations. An effective second-order equation is obtained for vari- 
ous types of interactions. An argument is given for the use of one 
particular form of interaction for deuteron-nucieus scattering. This 
provides the basis for a generalization of the standard Watanabe 
model in which Dirac scalar and vector nucleon-nucieus potentials 
are used as input. Parameter-free calculations are performed using 
both phenomenological and microscopic nucleon-nucleus poten- 
tials, and results are compared with deuteron-nucieus elastic 
scattering data at 400 and 700 MeV. Qualitative agreement is gen- 
erally obtained. A good description of the forward-angle vector 
analyzing power data is achieved. 


15572 [Effect of nuclear core polarization on neutrinoless 
double beta decay of “Ca. Song, H.Q. (Center of Theoretical 
Physics, China Center of Advanced Science ear Technology (World 
Laboratory), Beijing, China (CN)— Institute of Nuclear Research, 
Academia Sinica, Shanghai, China (CN)); Wu, H.F. Physical Re- 
view [Section] C: Nuclear Physics (USA), 40(5): 2260-2264 (Nov 
1989). 

Nuclear core-polarization diagrams for the neutrinoless 68 decay 
of “Ca are calculated using a M-3Y effective G-matrix interaction. 
Comparing with the respective closed core calculations, the main 
effect of these diagrams is to decrease the limit on light neutrino 
mass or increase the limit on heavy neutrino mass by about 10%. 


15573 Random-phase-approximation calculations of nuclear 
response in the continuum. Udagawa, T. (Department of 
Physics, University of Texas, Austin, Texas 78712 (USA)); Kim, 
B.T. Physical Review [Section] C: Nuclear Physics (USA), 40(5): 
2271-2275 (Nov 1989). 

A method is presented for random-phase-approximation calcula- 
tions of nuclear response in the continuum. It utilizes the Lanczos 
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method for solving the basic inhomogeneous coupled-channel inte- 
gral equation. The method can provide information on both the 
direct and statistical decay components. We illustrate the useful- 
ness of the method by applying it to calculate the 2° strength 
functions for '°O, “Ca, and 2°°Pb in the giant quadupole reso- 
nance region. It is shown that the calculations reproduce the 
observed peak positions and widths very well. 


15574 Testing the parameters of the “universal” Woods- 
Saxon potential with 6(£2;0,;+—2,*) values and nucleon 
separation energies. Kahane, S. (Joint Institute for Heavy-lon Re- 
search, Oak Ridge, Tennessee 37831 (USA)— Nuclear Research 
Center-Negev, Beer Sheva, Israel (IL)); Raman, S.; Dudek, J. 
Physical Review [Section] C: Nuclear Physics (USA), 40(5): 2282- 
2293 (Nov 1989). DOE Contract ASO5-76ER04936. 

The idea of “universality” of an average nuclear field introduced 
earlier has been applied and tested in the calculations of 
B(E2;0,*-+2,*) values and nucleon separation energies for nuclei 
in the Z>52,A>120 region. Good description is obtained using a 
single “universal” choice of 12 constants defining the deformed 
Woods-Saxon nuclear average field. 


15575 Magnetic torm factors of the trinucleons. Schiavilla, 
R. (Continuous Electron Beam Accelerator Facility, Newport News, 
Virginia 23606 (USA)); Pandharipande, V.R.; Riska, D.O. Physical 
Review [Section] C: Nuclear Physics (USA), 40(5): 2294-2309 
(Nov 1989). 

The magnetic form factors of =H and SHe are calculated with the 
Monte Carlo method from variational ground-state wave functions 
obtained for the Argonne and Urbana two- and three-nucleon inter- 
actions. The electromagnetic current operator contains one- and 
two-body terms that are constructed so as to satisfy the continuity 
equation with the two-nucleon potential in the Hamiltonian. The re- 
sults obtained with the Argonne two-nucleon interaction are in 
overall agreement with the empirical values. It appears that the re- 
maining theoretical uncertainty, in the calculation of these form 
factors from a given interaction model, is dominated by that in the 
electromagnetic form factors of the nucleon. It is found that the 
isovector magnetic form factors are rather sensitive to the details 
of the isospin-dependent tensor force, and they are much better re- 
produced with the Argonne than the Urbana potential. The 
isoscalar magnetic form factors appear to be sensitive to the spin- 
orbit interactions, and are better reproduced with the Urbana 
potential. The Argonne potential has a stronger 7; -r2 tensor force, 
while the Urbana one has a shorter-range spin-orbit interaction. 


15576 Boson expansion theory description of anharmonic 
gamme vibrations in deformed nuclel. Stotts, S.A. (Department 
of Physics, University of Texas, Austin, Texas 78712 (US)); 
Tamura, T. Physical Review [Section] C: Nuclear Physics (USA), 
40(5): 2342-2360 (Nov 1989). 

The boson expansion technique, extensively used in the past to 
describe anharmonic effects in spherical nuclei, is used to derive a 
boson formalism in a deformed basis (Nilsson model). The new 
formalism is then used to describe anharmonic gamma vibrations 
in ‘88Er. The Hamiltonian adopted for practical calculations in- 
cludes monopole and quadrupole pairing, and quadrupole 
particle-hole interactions. Some effects due to the coupling of the 
collective-noncollective modes and a three-body interaction are 
also taken into account in a perturbative fashion. 


15577 WN ral Dirac random-phase approximation for 
finite nuclei. Shepard, J.R. (Department of Physics, University of 
Colorado, Boulder, Colorado 80309 (USA)); Rost, E.; McNeil, J.A. 
Physical Review [Section] C: Nuclear Physics (USA), 40(5): 2320- 
2336 (Nov 1989). 

We present a version of the random-phase approximation for the 
description of nuclear excitations which is a consistent extension of 
the QHD1 mean-field theory of the ground states of doubly magic 
nuclei. This approach includes correlations induced by the 
isoscalar o and w mesons of QHD1. Our method employs a non- 
spectral single particle propagator in such a way that we avoid any 
basis truncation and automatically include the escape widths im- 
plied by the theory. Our calculations yield exactly conserved 
random-phase approximation transition currents as well as correct 





treatment of spuriosity for 1~T=0 excitations. Because of the flexi- 
bility of our numerical method, we can treat discrete excitations, 
giant resonances, and the continuum response in general— 
including quasielastic scattering—in a unified way. We compare 
our results with experimental (e,e’) form factors for various discrete 
excitations in '*C, '*O0, Ca, and “*Ca as well as with the 
quasielastic Coulomb response functions for '*C and “Ca. Agree- 
ment with transition charge densities is typically quite good and in 
some cases superior to comparable nonrelativistic random-phase 
approximation calculations. Transition current densities are less 
well described. The question of sum rules in the relativistic 
random-phase approximation is also addressed. 


15578  Dilepton radiation from nucleor-nucieon collisions. 
Gale, C. (Theoretical Physics Branch, Chalk River Nuclear Labora- 
tories, Chalk River, Ontario, Canada KOJ 1J0 (CA)); Kapusta, J. 
Physical Review [Section] C: Nuclear Physics (USA), 40(5): 2397- 
2399 (Nov 1989). 

We calculate the dilepton spectrum arising from hadronic 
bremsstrahlung and from the radiative decay of the delta in 
nucleon-nucleon collisions. Comparison is made with the recent 
p+Be data at 4.9 GeV obtained by the DLS Collaboration at the 
Bevalac. We argue that dileptons constitute a valuable probe of nu- 
clear dynamics. 


15579 Stochastic approach to giant dipole resonances in 
hot rotating nuclei. Alhassid, Y. (Center for Theoretical Physics, 
Sloane Laboratory and A. W. Wright Nuclear Structure Laboratory, 
Yale University, New Haven, Connecticut 06511 (US)); Bush, B. 
Physical Review Letters (USA), 63(22): 2452-2455 (27 Nov 1989). 

A stochastic macroscopic approach to giant dipole resonances 
(GDR’s) in hot rotating nuclei is presented. In the adiabatic limit the 
theory reduces exactly to a previous adiabatic model where the 
unitary invariant metric is used to calculate equilibrium averages. 
Nonadiabatic effects cause changes in the GDR cross section and 
motional narrowing. Comparisons with experiments where devia- 
tions from the adiabatic limit are substantial are shown and can be 
used to determine the damping of the quadrupole motion at finite 
temperature. 


15580 Comment on “Une large deformations in 
S°NI* nuclei produced in the reaction 120 MeV *Si+*°SI". Nico- 
lis, N.G. (Department of Chemistry, Washington University, St. 
Louis, Missouri 63130 (US)); Sarantites, D.G. Physical Review 
[Section] C: Nuclear Physics (USA), 40(5): 2422-2424 (Nov 1989). 

A recent statistical-model analysis of La Rana ef al. has 
indicated an extremely large deformation in the decay of the com- 
pound nucleus ®°Ni*, formed in the reaction °Si+°°Sj at Ej,=120 
MeV. We believe that their calculations do not support the reported 
magnitude of reduction in the evaporation Coulomb barrier of the 
emitting system. By means of a statistical-model calculation, we 
show that most of the features of their data can be reproduced, as- 
suming spherically symmetric parameters. 


15581 Collective versus independent annihilation of “tran- 
shydrogen” antinuclei. Friedlander, E.M. (Nuclear Science 
Division, Lawrence Berkeley Laboratory, 1 Cyclotron Road, Berke- 
ley, California 94720 (USA)); Plumer, M. Physical Review [Section] 
C: Nuclear Physics (USA), 40(5): 2410-2411 (Nov 1989). DOE 
Contract ACO03-76SF00983. : 

Annihilation of “heavy” antinuclei, such as d, f, or & in nuclear 
matter could serve to probe whether the constituent antinucleons 
annihilate independently of each other or whether a single fireball 
is formed. In the latter case the total meson multiplicity distribution 
should have a lower mean and a larger relative width than in the 
trivial case. The meson spectrum would be correspondingly harder. 
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15582 (EGG-—2582) VENTURE/PC manual: A multidimen- 
siona! multigroup neutron diffusion code system: Version 2. 
Shapiro, A. (Cincinnati Univ., OH (USA)); Huria, H.C.; Cho, K.W. 
EG and G Idaho, Inc., Idaho Falls, ID (USA); Cincinnati Univ., OH 
(USA). Jan 1990. 287p. Sponsored by U.S. DOE Energy 
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Research; U.S. DOE Nuclear Energy. DOE Contract ACO07- 
761D01570. Order Number DE90005699. Available from NTIS, PC 
A13/MF A01 - OSTI; GPO Dep. 

VENTURE/PC is a recompilation of part of the Oak Ridge BOLD 
VENTURE code system, which will operate on an IBM PC or com- 
patible computer. Neutron diffusion theory solutions are obtained 
for multidimensional, multigroup problems. This manual contains in- 
formation associated with operating the code system. The purpose 
of the various modules used in the code system, and the input for 
these modules are discussed. The PC code structure is also given. 
Version 2 includes several enhancements not given in the original 
version of the code. In particular, flux iterations are done in core 
rather than by reading and writing to disk for problems that allow 
sufficient memory for such in-core iterations. This speeds up the it- 
eration process. In addition, the special processor DENMAN has 
been added to provide input for fuel repositioning. 11 refs., 27 figs. 


15583 (IYaF—-89-10) Pair production by photon in inhomo- 
geneous external fields. Bajer, V.N.; Katkov, V.M.; Strakhovenko, 
V.M. AN SSSR, Novosibirsk (USSR). Inst. Y: j Fiziki. 1989. 
10p. Order Number DE90615579. Available from NTIS (US Sales 
Only), PC A02/MF A01 - OSTI; INIS. 

The production of electron-positron pair by a photon in a field of 
a beam of charged particles has been considered taking into ac- 
count the field inhomogeneity and end effects. The results obtained 
are applied to the consideration of the process in electron-positron 
colliders. 8 refs. 


15584 (LA-9184-M-Rev.) Revised user's manual for 
ONEDANT: A code package for One-Dimensional, Diffusion- 
Accelerated, Neutral-Particle Transport: Revision. O'Dell, R.D.; 
Brinkley, F.W. Jr.; Marr, D.R.; Alcouffe, R.E. Los Alamos National 
Lab., NM (USA). Dec 1989. 219p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract W-7405-ENG-36. Order Number 
DE90004476. Available from NTIS, PC A10/MF A01 - OSTI; GPO 


Dep. 

The ONEDANT code package is part of a modular computer 
program package designed to solve the time-independent, multi- 
group discrete ordinates form of the Boltzmann transport equation 
in several different geometries. The modular construction of the 
package separates the input processing, the transport equation 
solving, and the post processing (or edit) functions into distinct, in- 
dependently executable code modules: the Input and Edit Modules 
are general in nature and are common to any of the Solver Mod- 
ules that may be provided in the overall package. The ONEDANT 
Solver Module contains a one-dimensional (slab, cylinder, and 
sphere), time-independent transport equation solver using the stan- 
dard diamond-differencing method for space/angle discretization. 
This manual is devoted to the code package consisting of the stan- 
dardized Input and Edit Modules together with the ONEDANT 
one-dimensional transport Solver. Throughout this manual we will 
refer to this package as the ONEDANT one-dimensional transport 
Solver. Throughout this manual we will refer to this package as the 
ONEDANT code package. When describing the user input for the 
Input and Edit Modules, we will restrict ourselves only to the user 
input required for and usable by the ONEDANT Solver Module. 10 
refs. 


15585 (UCID-21488-Rev.1) Extension of the integrated 
Tiger Series (ITS) of electron-photon Monte Carlo codes to 100 
GeV: Revision 1. Miller, S.G. Lawrence Livermore National Lab., 
CA (USA). Oct 1989. 21p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90005677. Available from NTIS, PC AO3/MF A01 - OSTI. 

Version 2.1 of the Integrated Tiger Series (ITS) of electron- 
photon Monte Carlo codes was modified to extend their ability to 
model interactions up to 100 GeV. Benchmarks against experimen- 
tal results conducted at 10 and 15 GeV confirm the accuracy of the 
extended codes. 12 refs., 2 figs., 2 tabs. 


15586 (UCID-21846) Self-shielded group averaged photon 
interaction cross sections. Cullen, D.E.; Perkins, S.T. Lawrence 
Livermore National Lab., CA (USA). Nov 1989. 67p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE90005684. Available from NTIS, PC A04/MF A01 - 
OSTI; GPO Dep. 
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We present group averaged photon interaction cross sections for 
the elements H through Fm, Z = 1 through 100 based on the data 
in the 1989 Livermore evaluated photon data library (EPDL) for a 
simple group structure extending from 10 eV up to 1 GeV with 
three groups per energy decade. The group averages are based 
on a constant spectrum within each group, but include 
self-shielding effects. It is pointed out that following the ENDL con- 
vention all EPDL cross sections are log-log interpolable between 
tabulated values and failure to use this form of interpolation can 
lead to rather large errors in the cross sections. In addition it is 
pointed out that for photons the effect of self-shielding can be very 
large, particularly near photoelectric edges. The effect of self- 
shielding is to reduce the effective group averaged total cross 
section which can drastically change the transport properties of 
photons in matter. Next it is shown how the effects of self-shielding 
can be included in multi-group calculations either by using the 
multi-band method or by at least including the self-shielding cross 
sections in the multi-group calculations. Lastly it is stated that the 
program used to produce the multi-group data contained in this re- 
port can start from the EPDL data and calculate similar results for 
virtually any group structure; the EPDL data and this code are 
available upon request from the authors. 


15587 Efficiency improvements in three-dimensional linear 
nodal transport method. Badruzzaman, A. Transactions of the 
American Nuclear Society (USA), 53: 216-217 (1986). (CONF- 
861102-: American Nuclear Society and Atomic Industrial Forum 
joint meeting, Washington, DC (USA), 16-21 Nov 1986). 

In this paper, the NEFD algorithm for the three-dimensional lin- 
ear surface flux DNTM is described briefly and results are reported 
for a fixed source and an eigenvalue problem in three-dimensional 
geometry. The former will be of interest in well-logging and shield- 
ing configurations, while the latter type of problems arises in fast 
reactor configurations, and in light water reactor assemblies with 
axially zoned gadolinia-urania fuel or with partially inserted rods. 


15588 Model problem study of transverse-leakage treatment 
in nodal transport methods. Gelbard, E.M. Transactions of the 
American Nuclear Society (USA), 53: 214-216 (1986). (CONF- 
861102-: American Nuclear Society and Atomic Industrial Forum 
joint meeting, Washington, DC (USA), 16-21 Nov 1986). 

The treatment of transverse-leakage (T-L) is a crucially important 
feature of most nodal transport methods. Two basic decisions are 
involved in the formulation of this term; one must decide how to 
approximate both its spatial and angular dependence. Questions 
regarding the spatial dependence of T-L are not entirely new. Simi- 
lar questions have been encountered in nodal diffusion calculations. 
On the other hand, questions concerning the angular dependence 
of T-L arise only in nodal transport calculations and are only now 
being studied. The angular dependence is addressed. 


15589 Slowing-down time of energetic atoms in solids. 
Robinson, M.T. (Solid State Division, Oak Ridge National Labora- 
tory, Post Office Box 2008, Oak Ridge, Tennessee 37831-6032 
(US)). Physical Review [Section] B: Condensed Matter (USA), 
40(16): 10717-10726 (1 Dec 1989). DOE Contract ACO5- 
840R21400. 

Computer simulation models for the slowing down of energetic 
atoms in matter are often based on the binary collision approxima- 
tion (BCA). Such models typically ignore the temporal aspects of 
the problem. A method is described whereby calculations of the 
times at which energetic particles reach their collision points may 
be included in such BCA simulations without altering the “event- 
driven” structure of the model. The enhanced model is illustrated 
by calculations of the time required by 10-eV to 10-keV Cu atoms 
to slow down in both crystalline and amorphous Cu targets. In ad- 
dition to the mean slowing-down time, distributions of slowing-down 
times and correlations between slowing-down times and particle 
ranges are presented. The utility of range-time correlations in 
studying penetration problems is demonstrated. 
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15590 (SS}-89-04) Indium 111. Radiation protection. Graf- 
stroem, G. (Lund Univ. (Sweden). Dept. of Radiation Physics); 
Joensson, B.A.; Strand, S.E. National Inst. of Radiation Protection, 
Stockholm (Sweden). 25 Apr 1989. 41p. (in Swedish). Project 
SSI/P279-84. Order Number DE90616158. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The radiopharmaceutucal '''In-oxine is used in labelling of 
different blood celis and proteins. Due to its liquid state, there is al- 
ways a risk for contamination during handling procedures. The aim 
of the project was to evaluate the contamination risks, when using 
this radiopharmaceutical. The investigation includes calculations of 
the absorved dose to the skin after a contamination of '''In-oxine, 
including the radionuclide impurity ''4in™/"'*in. Investigations of 
288 protection gloves shows that there is always a risk for contam- 
ination, when working with '''In-oxine. On the protection gloves, 
we found activities normally ranging from a 100 Bq up to a few 
kBq. Noticeable is the contamination on the vials, already before 
their use. Besides ''’ In we found most of the radionuclides used 
in nuclear medicine, with activities up to tens of kBq. The radionu- 
clide impurity was cleary detectable but below the recommended 
value. The penetration of '™In-oxine protection gloves of latex was 
negligible. Measurements of penetration in skin was evaluated with 
two independent methods; in vivo using a surface barrier detector, 
and by autoradiography. The measured penetration was less than 
a few micrometers. Calculation from the experimental contamina- 
tion values show that the absorbed dose to the basal cell layer 
could be in order of several Gy. (authors). 


15591 (SS/-89-07) Individual dose measurements. Report 
of 1988. Kiibus, Albert. National Inst. of Radiation Protection, 
Stockholm (Sweden). 20 Jun 1989. 11p. (in Swedish). Order Num- 
ber DE90616159. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The yearly report from the National Institute of Radioation Pro- 
tection. Recorded effictive dose equivalents were classified into 
groups regarding roentgen, gamma and beta radiation and 
medicine, industrial application and research. The transition to a 
new direct person linked registration system was completed during 
the year. (20 tables) (O.S.). 
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Refer also to citation(s) 14070, 14091, 14103, 14107, 14123, 
14167, 14177, 14179, 14183, 14187, 14198, 14218, 14253, 14617, 
14827 


15592 (CEA-CONF-9634) Production of very high electron 
density assited by lasers. Dei-Cas, R. (CEA Centre d’Etudes de 
Bruyeres-le-Chatel, 91 (FR)); Girardeau-Montaut, J.P.; Girardeau- 
Montaut, C. CEA Centre d’Etudes de Bruyeres-le-Chatel, 91 
(France). 1988. 3p. (CONF-880687—: 13. international symposium 
on discharges and electrical insulation in vacuum, Paris (France), 
27-30 Jun 1988). Order Number DE90741297. Available from NTIS 
(US Sales Only), PC AO2/MF A01. 

We analyze a new basic concept for very high electron density 
emission from metal photocathodes conjugating the action of two 
lasers. The action of the first laser -a low frequency (IR or FIR) 
and high intensity source (> 10-100 MW/cm‘*)- is supposed to 
lower the potential barrier and enhance energy of conduction elec- 
trons at the surface of material and then increase significantly the 
effective photoelectric quantum yield. The second laser is a visible 
or UV laser with a lower intensity (< 100 kW/cm?), extracting an 
high electron density by direct photoelectric effect. 


15593 (CEA-CONF-9810) A relativistic radiation transfer 
benchmark. Munier, A. CEA Centre d’Etudes de Limeil, 94 - 
Villeneuve-Saint-Georges (France). 1988. 11p. (CONF-8808286—: 
Perth Western Congress, Perth (Australia), 8-12 Aug 1988). Order 
Number DE90741293. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

We use the integral form of the radiation transfer equation in an 
one dimensional slab to determine the time-dependent propagation 
of the radiation energy, flux and pressure in a collisionless homo- 
geneous medium. First order v/c relativistic terms are included and 
the solution is given in the fluid frame and the laboratory frame. 





15594 (CONF-891119-67) Molecular dynamics simulations 
of ionized cluster beam deposition. Hsieh, H. (Illinois Univ., Ur- 
bana, IL (USA). Dept. of Materials Science and Engineering); 
Averback, R.S.; Benedek, R. Argonne National Lab., IL (USA); Illi- 
nois Univ., Urbana, IL (USA). Dept. of Materials Science and 
Engineering. Jan 1990. 4p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-31109-ENG-38;AC02-76ER01198. From 
Materials Research Society fall meeting; Boston, MA (USA); 27 
Nov - 2 dec 1989. Order Number DE90005641. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Fully dynamical computer simulations have been used to study 
the physical mechanisms of ionized cluster beam deposition. Clus- 
ters containing 92 atoms were directed at <001> surfaces with 
energies per cluster atom ranging from one sixth to three times the 
cohesive energy of the target. Simulation events employed either 
Lennard-Jones or Embedded Atom Method potentials. The atoms 
in the cluster appear to undergo local melting on impact with the 
substrate. Higher cluster energy increases the spreading of cluster 
atoms on the substrate and improves epitaxy, but it also increases 
interdiffusion and produces point defects. 6 refs., 2 figs. 


15595 (DOE/ER/13441-12) Interactions of molecules with 
surtaces: Progress report, 1 February 1989-1 1990. 
Greene, E.F. Brown Univ., Providence, Ri (USA). Dept. of Chem- 
istry. Jan 1990. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-85ER13441. (COO-4974-12). Order Number 
DE90005337. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

This is a report of the progress made on four projects supported 
by DOE Grant FG02-85ER13441 in the period 1 February 1989 to 
31 December 1989. (1) A long term study of the rate of transfer of 
electrons between gas atoms and the surfaces of crystals, using 
the technique of surface ionization, reached a point where it could 
be submitted for publication. Measurement of the energy depen- 
dence of the yields of Na*, K*, and Cs* ions formed when beams 
of the corresponding alkali atoms M hit a Si(111) surface and of 
Na* for Na striking a Pt surface at a temperature T are those ex- 
pected for equilibrium for thermal kinetic energies of the incident 
atoms. (2) Energy transfer to surfaces has been studied by mea- 
suring the temperature rises of thermocouple surfaces exposed to 
molecular beams. For example, a platinum surface initially at room 
temperature intercepts intense molecular beams of He, Ar, H2, No, 
and SFg emerging from a nozzle also at room temperature. (3) He 
diffraction has been used to follow structural phase transitions on 
the (111) and (100) surfaces of Si and Ge. The seventh-order 
peaks of the Si(111)-7x7 reconstructed surface observed at room 
temperature first decrease with increasing temperature and then 
disappear near 1140 K where there are also a sharp decrease in 
the specular intensity and an increase in the diffuse scattering. (4) 
Work is in progress to measure the effect of adsorbed atoms on 
the forces parallel to the surface of a crystal as they are revealed 
by changes in the curvature of the surface. The first experiments 
are being done with alkali atoms adsorbed on a Si(111) surface. 
As others have shown, the opposite process of producing changes 
in the surface by bending the crystal can be observed. 


15596 (DOE/ER/45072-35) Surface structure and analysis 
with scanning tunneling microscopy and electron tunneling 
spectroscopy: Progress report, May 1, 1989—April 30, 1990. 
Coleman, R.V. Virginia Univ., Charlottesville, VA (USA). Dept. of 
Physics. [1990]. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG05-84ER45072. Order Number DE90005604. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

During the current grant period we have continued to develop 
the spectroscopic applications of the Scanning Tunneling Mi- 
croscopy and have carried out a large number of measurements 
on the gap structure due to charge-density waves and supercon- 
ductivity. The measured energy gaps in 2H-TaSe2, 2H-TaS2 and 
2H-NbSez are A = 80, 50, and 34 mV giving values of 2AksT- of 
15.2, 15.4 and 21.9. Measured energy gaps in 1T-TaSe. and 1T- 
TaS2 are A ~ 150 mV with 2A/kgT. ~ 5.8. In the linear chain com- 
pounds, initial measurements have determined A = 30 mV in 
NbSe, and A = 120 mV in orthorhombic TaS3. 


15597 (LA-UR-89-4104) Nonlinear dynamics of domain 
walls and vortices in two-dimensional sysiems. Bishop, A.R. 
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Los Alamos National Lab., NM (USA). [1989]. 14p. Sponsored by 
U.S. DOE Management & Administration. DOE Contract W-7405- 
ENG-36. (CONF-8911159-1: 2. Woodward conference on 
nonlinear structures in physical systems, San Jose, CA (USA), 17- 
18 Nov 1989). Order Number DE90004840. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

We discuss analytic and numerical studies of experimentally ac- 
cessible 2-dimensional condensed matter systems which support 
nonlinear domain wall and vortex structures. These systems in- 
clude quasi-2-dimensional magnets and 2-dimensional arrays of 
Josephson junctions. We emphasize the importance of these 
systems for investigating: complex (frustrated) ground states, dy- 
namics (including “glassy” dynamics), interactions between domain 
walls and vortices, and phase transitions at finite temperature ac- 
companied by these excitations. 16 refs., 3 figs. 


15598 (LYCEN-88-22) Planar channeling radiation from 54- 
110-MeV electrons in diamond and silicon. Cue, N. (Lyon-1 
Univ., 69 - Villeurbanne (France). Inst. de Physique Nucleaire); 
Gaillard, M.J.; Kirsch, R.G.; Poizat, J.C.; Remillieux, J.; Gouanere, 
M.; Sillou, D.; Spighel, M.; Berman, B.L.; Catillon, P. Lyon-1 Univ., 
69 - Villeurbanne (France). Inst. de Physique Nucleaire. Jun 1988. 
60p. Order Number DE90741295. Available from NTIS (US Sales 
Only), PC AO4/MF A01. 

This paper reports the measurement of the differential photon 
yield per electron of planar channeling radiation and coherent 
bremsstrahlung emitted by 54-, 80-and 110- MeV electrons incident 
on diamond and silicon crystals of various thicknesses (1 to 100 
mum) and at several tilt-angles relative to the incident beam. Infor- 
mation on the evolution of the electron transverse energy with the 
penetration depth, and thus on the relative population of the trans- 
verse energy states either bound or in the continuum, is obtained. 
All of the coherent radiation processes are found to be well 
described by theories, except for the observed initial level popula- 
tions, which differ markedly from predictions using the channeling 
wave functions. A discrepancy with theoretical models is also found 
for the incoherent radiation, but the influence of incoherent pro- 
cesses on level lifetimes is correctly predicted. The observed 
forbidden Deltan = 2 dipolar transitions may be due to the parity- 
breaking fluctuations in the potential. 


15599 Dynamical approach to analytic continuation of quan- 
tum Monte Carlo data. Jarrell, M. (Department of Physics, The 
Ohio State University, Columbus, Ohio 43210 (US)); Biham, O. 
Physical Review Letters (USA), 63(22): 2504-2507 (27 Nov 1989). 

A new method of analytic continuation from a Matsubara single- 
particle Green's function to a spectral function is presented. We 
recast this problem onto a new one where we dynamically mini- 
mize a suitably defined potential. Our method allows the imposition 
of physical constraints such as smoothness and adherence to the 
sum rule. The method is applied to the symmetric Anderson impu- 
rity model. We show how the spectral function changes with the 
Kondo temperature T,, the hybridization witdth A, and the 
Coulomb potential U. 


15600 He diffraction study of the structural phase transition 
on the Ge(111) surface at 550 K. Ha, J.S. ( mt of Chem- 
istry, Brown University, Providence, Rhode Island 02912 (US)); 
Greene, E.F. Journal of Chemical Physics (USA), 91(12): 7957- 
7963 (15 Dec 1989). 

A structural phase transition on the Ge(111) surface is investi- 
gated using thermal energy He scattering by observing the 
temperature dependence of several diffraction peaks. The pres- 
ence of strong quarter-order peaks confirms that the Ge(111) 
surface has three orientational domains of a c(2x8) reconstruction 
at room temperature. As the temperature rises, all the superiattice 
peaks decrease in intensity without broadening and disappear 
above 550 K. In addition there is one striking feature which has not 
been observed in earlier low energy electron diffraction and reflec- 
tion high energy electron diffraction experiments. The half-order 
peak shows continuous broadening and a shift of its maximum to- 
ward the specular peak as the temperature increases above 550 
K. Consideration of several possible explanations for such a peak 
shift suggests that the transition, which may be driven by a charge 
density wave, is to an incommensurate phase. 
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15601 Multiple-scattering solutions to the Schroedinger 
equation for semi-infinite layered materials. MacLaren, J.M. 
(Theoretical Division, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545 (USA)); Zhang, X.; Gonis, A.; Crampin, S. 
Physical Review [Section] B: Condensed Matter (USA), 40(14): 
9955-9958 (15 Nov 1989). 

The electronic structure of a layered system, such as a bulk, its 
surface, or internal interface, is formulated solely in terms of the 
angular-momentum matrix elements of the isolated layer scattering 
operators and structural Green's functions that couple the layers to- 
gether. In contrast to the traditional layer-doubling technique, based 
on plane-wave expansions, the scattering matrix of the semi-infinite 
solid is constructed from the solution of a self-consistent equation 
using the real-space multiple-scattering theory approach. Results of 
calculations using this new technique are presented and compared 
with those based on layer coupling with plane-wave expansions. 


15602 Desorption of positive oxygen lions induced by keV 
heavy-ion bombardment of transition metals with adsorbed O2 
and CO. Kaurin, M.G. (A. W. Wright Nuclear Structure Laboratory, 
Yale University, New Haven, Connecticut 06511 (USA)); Weller, 
R.A. Physical Review [Section] B: Condensed Matter (USA), 
40(16): 10677-10686 (1 Dec 1989). 

We report measurements of O* secondary-ion emission induced 
by 25-250-keV Ne*, Ar*, and Kr* bombardment of oxidized sur- 
faces of Ti, Mo, Nb, W, and Ni, and of Ni and Pd surfaces with 
adsorbed CO. The yield (O*) of O* from bombardment of oxygen 
adsorbed onto nickel, as well as the yields of all metal and metal- 
oxide ions, exhibits behavior similar to the sputtering yields as 
functions of incident ion energy. By contrast, the yield of O* from 
the other oxidized targets increases linearly with projectile velocity 
v, making d{O*)/dv a convenient, velocity-independent parameter 
with which to characterize the emission. The variation of d(O*)/dv 
with projectile species depends on the substrate. For Ti and, to a 
lesser extent, Nb, di(O*)/dv is independent of projectile species, al- 
though for Mo and W di(Ot)/dv varies with projectile species in a 
manner similar to the corresponding variation of the electronic 
stopping power of the projectile. However, the magnitude of the 
observed O* yields is not consistent with that expected if the O* 
emission is produced by secondary-electron-stimulated desorption. 
KO*) for bombardment of Ni and Pd surfaces with adsorbed CO is 
not clearly related to either the sputtering yield or the O* yields 
from the oxidized targets. 


15603 Spin-hole polaron of the #J, model. Barnes, T. (De- 
partment of Physics, University of Toronto, Toronto, Ontario, 
Canada M5S1A7 (CA)); Dagotto, E.; Moreo, A.; Swanson, E.S. 
Physical Review [Section] B: Condensed Matter (USA), 40(16): 
10977-10981 (1 Dec 1989). 

We present analytic and numerical results for the ground state of 
a dynamical hole in a quantum Ising antiferromagnet (the tJz 
model) on a two-dimensional square lattice. We find that the 
ground state has a localized region of reduced Neel order associ- 
ated with the hole, with an energy that is well described by ¢«,/ 
t= —3.63+2.93(Jz/t)*> for 6x10-°Su2/t$1. This resolves a dis- 
agreement in the literature regarding the coefficient of (Jz/t)?/°. A 
simple string picture gives a reasonable description of the extent of 
the ground-state polaron in this intermediate-coupling regime. Dis- 
ruption of long-range antiferromagnetic order in the bulk limit is 
estimated to occur at Jz/t~0.3 for a hole-doping fraction of x=1/16. 


15604 Expansion in 1/z for the transition temperature and 
specific heat of ferromagnets. Fishman, R.S. (Solid State Divi- 
sion, Oak Ridge National Laboratory, P.O. Box 2008, Oak Ridge, 
Tennessee 37831-6032 (USA)— Physics Department, University of 
Tennessee, Knoxville, Tennessee 37996-1200 (USA)); Liu, S.H. 
Physical Review [Section] B: Condensed Matter (USA), 40(16): 
11028-11036 (1 Dec 1989). DOE Contract AC05-840R21400. 

An expansion in powers of 1/z is used to study the effect of spin 
fluctuations on the transition temperature and specific heat of the 
Ising and Heisenberg models of ferromagnetism, for general spin 
s. The 1/z corrections to the Curie temperature T, agree with the 
cluster-expansion technique, which yields the same free energy 
and order parameter to first order in 1/z. For the Heisenberg 
model, the fluctuation correction to the specific heat contains a 
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peak below 7>. This peak is caused by the quantum fluctuations 
induced by the transverse degrees of freedom, which are absent 
from the Ising model. Specific-heat measurements in some materi- 
als may have found such a peak. As the spin s increases, the 
peak becomes better defined and decreases in temperature. In the 
classical limit soo, the peak disappears and the fluctuation con- 
tributions in the Heisenberg and Ising models become identical 
below T;. The features of the Heisenberg model are very similar 
to those of a granular superconductor, where quantum fluctuations 
are induced by the charging energy and the classical limit is 
reached when the grain capacitance is infinite. 


15605 Electronic theory of phase stability in substitutional 
alloys: The generalized perturbation method versus the 
Connolly-Williams method. Sluiter, M. (Materials and Chemical 
Science Division, Lawrence Berkeley Laboratory, 1 Cyclotron 
Road, Berkeley, California 94720 (US)}— Condensed Matter Divi- 
sion (L-268), Lawrence Livermore National Laboratory, P.O. Box 
808, Livermore, California 94550); Tu Physical Review [Section] B: 
Condensed Matter (USA), 40(16): 11215-11228 (1 Dec 1989). 
DOE Contract W-7405-ENG-48. 

A detailed analysis of the tendencies toward ordering and phase 
separation, and more generally the stability properties at 70 K in 
substitutional alloys, is carried out using the prescription proposed 
by Connolly and Williams and the generalized perturbation method. 
Both methods are examined and contrasted within the framework 
of a simple but realistic tight-binding model applicable to paramag- 
netic transition-metal alloys. 


15606 Spin-wave velocity and susceptibility for the 
two-dimensional Heisenberg antiferromagnet. Gross, M. (De- 
partment of Physics and Astronomy, California State University, 
Long Beach, California 90840 (USA)); Sanchez-Velasco, E.; Sig- 
gia, E.D. Physical Review [Section] B: Condensed Matter (USA), 
40(16): 11328-11330 (1 Dec 1989). 

The two physical parameters needed to specify the long- 
wavelength properties of a spin-1/2 quantum antiferromagnet are 
determined numerically. The fluctuation-induced renormalization of 
the stiffness constant differs by 40% from the expansion results of 
Oguchi, necessitating a corresponding adjustment in the value of 
the exchange deduced from the measured correlation length. 
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Refer also to citation(s) 14098, 14129, 14140, 14141, 14142, 
14158, 14167, 14177, 14180, 14184, 14185, 14188, 14249, 14339, 
14388, 15595, 15596 


15607 (DOE/ER/14017—1) Flux flow, pinning, and resistive 
behavior in superconducting networks: Annual progress re- 
port, 1st year, May 1, 1989-April 30, 1990. Teitel, S. Rochester 
Univ., NY (USA). Dept. of Physics and Astronomy. Dec 1989. 6p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
89ER14017. Order Number DE90005242. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

We have studied the behavior of superconducting networks in 
terms of XY and Coulomb gas models. The dynamics of frustrated 
Josephson junction arrays has been simulated, and good agree- 
ment found with experiment. Results have been explained in terms 
of a simple picture of vortex excitations. The three dimensional XY 
model has been simulated, as a model for fluctuation effects in high 
Te superconductors. In a simple limit, corresponding to no applied 
magnetic field, good agreement was found with results obtained by 
previous methods. The two dimensional classical integer Coulomb 
gas has been simulated. We find new critical behavior in the dense 
charge limit, arising from the effects of highly correlated charges. 


15608 (LA-UR-89-4190) Normal state electronic structure 
and the superconducting energy gap in HTSC’s as determined 
from photoemission spectroscopy. Arko, A.J. (Los Alamos Na- 
tional Lab., NM (USA)); List, R.S.; Bartlett, R.J.; Cheong, S.W.; 
Fisk, Z.; Thompson, J.D.; Olson, C.G.; Yang, A.B.; Liu, R.; Gu, C. 
Los Alamos National Lab., NM (USA). [1989]. 8p. Sponsored by 
U.S. DOE Management & Administration; National Science 
Foundation. DOE Contract W-7405-ENG-36;W-7405-ENG-82;W- 
31109-ENG-38. Contract DMR8601349. (CONF-891137-2: 2. 





international symposium on superconductivity, Tsukuba (Japan), 
14-17 Nov 1989). Order Number DE90004857. Available from 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Photoemission spectroscopy has been utilized to determine the 
electronic structure of high-T, materials. The observation of disper- 
sive bands at Er suggests a Fermi surface similar to that obtained 
from a band calculation. The results apparently are not inconsistent 
with the notion of a correlated Fermi liquid consisting of hybridized 
p-d bands. However, it is becoming more and more difficult to 
distinguish between Fermi liquid behavior in the new high-T. super- 
conductors and behavior expected on the basis of the novel new 
non-Fermi liquid theories. The differences are now predicted to be 
on an energy scale smaller than our experimental resolution. We 
point out that, while deviations from simple band theory certainly 
do exist in the form of core and valence band satellites, band nar- 
rowing, and rapid photoemission peak broadening away from Er, 
there are sufficient agreements with the overall DOS that it should 
be considered a good starting point for the electronic structure. For 
example, the calculated Fermi surface for both the 123 and 2212 
Structures is reasonably well reproduced experimentally and the 
bands at Er consist of p-d hybridized orbitals just as predicted by 
local density functional theory. Our spectra clearly show that a 
BCS-like DOS is obtained at the Fermi energy as a gap opens up 
below T.. This is just one more indication that the old conventional 
models should be considered more seriously. 18 refs., 6 figs. 


15609 Phase diagram of the frustrated spin-1/2 Heisenberg 
antiterromagnet in 2 dimensions. Dagotto, E. (institute for Theo- 
retical Physics and Physics Department, University of California at 
Santa Barbara, Santa Barbara, California 93106 (USA)); Moreo, A. 
Physical Review Letters (USA), 63(19): 2148-2151 (6 Nov 1989). 
Using a Lanczos technique we study the frustrated spin-(1/2) 
Heisenberg model on square lattices of 16 and 20 sites. Frustra- 
tion is introduced by an interaction along the diagonals of the 
plaquettes with coupling .>0. For large J2 we found that the 
ground state breaks (spontaneously) the lattice rotational symme- 
try. For intermediate values of J>, the squares of order parameters 
associated with spin-Peierls and “twisted” states have a peak while 
a similar quantity for a chiral state shows no interesting structure. 


15610 Quantum limit of a flux lattice: Superconductivity 
and magnetic field in a new relationship. Tesanovic, Z. (Depart- 
ment of Physics and Astronomy, The Johns Hopkins University, 
Baltimore, Maryland 21218 (US)— Solid State Division, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831— Theoretical 
Division, MS B262, Los Alamos National Laboratory Physical Re- 
view Letters (USA), 63(21): 2425-2428 (20 Nov 1989). DOE 
Contract AC05-840R21400. 

An external magnetic field does not destroy superconductivity in 
type-II superconductors. As the field increases, the Abrikosov flux 
lattice crosses over into a new quantum limit, characterized by a 
transition temperature which is an increasing function of the field, 
the absence of the Meissner effect, and a supercurrent flow along 
the field direction. The transition temperature remains finite in an 
arbitrarily strong external field. We discuss the relevance of our 
results for the studies of a flux lattice in high-temperature super- 
conductors and other superconducting systems. 


15611 Correlation of phase fluctuations in granular super- 
conductors. Fishman, R.S. (Solid State Division, P.O. Box 2008, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 37831- 
6032 (USA)— Physics Department, University of Tennessee, 
Knoxville, Tennessee 37996-1200 (USA)). Physical Review [Sec- 
tion] B: Condensed Matter (USA), 40(16): 11014-11027 (1 Dec 
1989). DOE Contract ACO5-840R21400. 

An expansion in 1/z is used to study the correlation of phase 
fluctuations in granular superconductors. To zeroth order in 1/z, the 
expectation value of any operator is given by mean-field (MF) 
theory, which neglects the coupling of phase fluctuations. The first- 
order correction involves the coupling of phase fluctuations over an 
infinite number of grains. The 1/z correction to the transition tem- 
perature 7,*=T,/2J is negative and diverges at the MF value of the 
critical grain diameter ac, signaling a shift in a; away from the MF 
value. For a=2J/U less than ac, the phase coherence is destroyed 
by quantum fluctuations. The 1/z correction to ac is positive, so 
that the coupling of phase fluctuations increases the critical grain 
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diameter. This expansion technique is used to calculate the short- 
range-order parameter (cos(¢;—¢2)), where grains 1 and 2 are 
nearest neighbors. In the normal state the short-range order is en- 
hanced at the temperature 7T*~1/a, when thermal fluctuations 
allow a Cooper pair to overcome the Coulomb energy barrier to 
tunneling between grains. This enhancement is directly related to 
the observed minimum in the resistivity of two-dimensional granular 
films. The resistivity minimum first appears when UxT,, which can 
be simply explained in this model. Using the results for the short- 
range-order parameter, the 1/2 corrections to the free energy and 
the specific heat are calculated. The fluctuation specific heat also 
shows signs of an enhanced phase coherence at a temperature in- 
versely related to the grain size. 


6570 Theoretical and Mathematical Physics 
Refer also to citation(s) 14557, 14648, 15389, 15817 


15612 (CONF-8905143-21) Scale transformations, the 
energy-momentum tensor, and the of state. Car- 
ruthers, P. Arizona Univ., Tucson, AZ (USA). Dept. of Physics. 
[1989]. 9p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-88ER40456. From NATO advanced study institute 
international advanced course on the nuclear equation of state; 
Peniscola (Spain); 12 May - 3 jun 1989. Order Number 
DE90005372. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

The Equation of State (EOS) relates diagonal elements of the 
energy-momentum tensor 6,,. The first moment of the energy- 
momentum tensor generates scale transformations. The virial 
theorem, a consequence of the behavior of the energy density 
under scale transformations, allows one to eliminate the kinetic en- 
ergy in terms of the potential terms. The trace theorem for the 
energy-momentum tensor expresses «-3p in terms of ensemble av- 
erages of scale-breaking operators, allowing a new approach to 
the EOS. 10 refs. 


15613 (FRNC-R-317) Nuclear physics mathematical meth- 
ods. Balian, R.; Gervois, A.; Giannoni, M.J.; Levesque, D.; Maille, 
M. College de France, 75 - Paris (France). 1984. 217p. (in 
French). Order Number DE90741300. Available from NTIS (US 
Sales Only), PC A10/MF A01. 

The nuclear physics mathematical methods, applied to the col 

lective motion theory, to the reduction of the degrees of freedom 
and to the order and disorder phenomena; are investigated. In the 
scope of the study, the following aspects are discussed: the en- 
tropy of an ensemble of collective variables; the interpretation of 
the dissipation, applying the information theory; the chaos and the 
universality; the Monte-Carlo method applied to the classical statis- 
tical mechanics and quantum mechanics; the finite elements 
method, and the classical ergodicity. 
15614 (IYaF-88-168) Quantum radiation theory in inhomo- 
external fields. Bajer, V.N.; Katkov, V.M.; Strakhovenko, 
V.M. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 
33p. Order Number DE90615187. Available from NTIS (US Sales 
Only), PC AO3/MF A01 - OSTI; INIS. 

Some general expressions for radiation intensity (probability) in 
an inhomogeneous field, including the expansion in field gradients 
and end effects, have been derived on the basis of the quasi- 
classical operator approach. The results obtained are applied to 
the discussion on radiation from beam-beam collision in linear col- 
liders. 27 refs. 


15615 (JINR-E-5-88-726) On the inverse problem of dissi- 
pative scattering theory. 3. Neidhardt, H. Joint inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics. 1988. 24p. 
Order Number DE90615188. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Considering a scattering theory in the class of contractions on 
Hilbert spaces one solves the inverse problem in an operaor- 
theoretical manner. The solution is obtained underthe very general 
assumptions that the free evolutions are different for different time 
directions that not only the perturbed or full evolutions but also the 


free evolutions are given by contractions. It is shown that the class 
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of contractive Hankel operators can be viewed as a set of scatter- 
ing operators. This implies the possibility that the scattering 
operator can be compact. Moreover, the result is applied to the so- 
called Lax-Phillips scattering theory with losses restoring a result of 
B.S. Paviov on the completion of this theory in a quite different 
manner. 15 refs. 


15616 (JINR-R—2-88-748) Characteristics consequences of 
space-time coordinate relativization. Strel'tsov, V.N. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High Energy. 1988. 
lip. (in Russian). Order Number DE90615201. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The possibility is discussed of using right and left Feynman 
clocks (made on the base of parity nonconservation) for practical 
realization of anisotropic time-space. Characteristic properties of 
anisotropic (noncommutative) planimetry are considered. The dif- 
ference between rotation in the Euclidean plane and rotation in the 
Minkowski plane is emphasized. It is noted that from the Minkowski 
space symmetry relatively inversions and reinterpretation principle 
the existence of antiparticies (as objects with negative energy mov- 
ing back in time) follows. Attention is paid to the interconnction 
between space and time inversions. A possible nonconservation of 
leptonic charge in K,,°-decays is indicated as a consequence of 
the T-invariance violation. 10 refs.; 4 figs. 


15617 (JINR-R—2-88-814) Fedorov universal equations and 
minimal surtaces. Shavokhina, N.S. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems. 1988. 11p. (In 
Russian). Order Number DE90615202. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

It is shown that in the Euclidean and pseudo-Euclidean spaces 
the equations of minimal surfaces can be presented as the Fe- 
dorov universal matrix equations. The solution of this equations 
which contains information about the Born electron is considered. 


15618 (JINR-R-2-88-838) The generally covariant represen- 
tation of energy-momentum pseudotensor of gravitational 
field. Tentyukov, M.N. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics. 1988. 6p. (In Russian). Order 
Number DE90615203. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

The number of known energy-momentum pseudotensors of the 
gravitational field are considered. On the manifold with the back- 
ground affine connection these pseudotensors are the tensor 
functionals of the background connection. Some properties of 
these functionals are analysed. 


15619 (JINR-R-2-88-843) Once more about the sizes of 
fast-moving objects. Strel’tsov, V.N. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy. 1988. 5p. (in Rus- 
sian). Order Number DE90615204. Available from NTIS (US Sales 
Only), PC AC2/MF A01 - OSTI; INIS. 

It is noted that visual (longitudinal) sizes of fast-moving objects 
are essentially connected with the results of measuring procedure 
being the basis of the introduced in the early sixties concept of 
relativistic length (CRL). CRL is based on the radar method for dis- 
tance measuring and its consequence if the elongation formula. It 
is stressed that according to up-to-data notion the elementary parti- 
cle interactions are in fact of the radar character. Therefore, the 
relativistic length plays and important role in the microworld 
physics. In particular, within the CRL the known difficulty due to the 
existence of fundamental length is solved. Besides on the basis of 
CRL the solution of the Rindler-Denur paradox with electrostatic 
energy of the capacitor is given. 11 refs.; 1 fig. 


15620 (JINR-R-2-88-851) Conserved integral characteris- 
tics of the gravitational field. Tentyukov, M.N. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1988. 8p. (In Russian). Order Number DE90615205. Available from 
NTIS (US Sales Only), PC AO2/MF A01 - OSTI; INIS. 

The dynamics of the gravitational field is considered on the 
affinely connected space. It is shown that the presence of the r- 
parameter group of motions of the backgraound connection leads 
to the r integral conservation laws. 8 refs. 


15621 (JINR-R-2-88-878) The simplest variant of a struc 
tural point object. Kuryshkin, V.V. (Universitet Druzhby Narodov, 
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Moscow (USSR)); Entralgo, E.E. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1988. 16p. (in Rus- 
sian). Order Number DE90615190. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

The problems of a theoretical description for a structural point 
object which is represented as a conglomerate of an infinite num- 
ber of massive charged point particles concentrated by force of the 
interactions with each other and with external fields at any moment 
of time in a region of space, the dimensions of which are inacces- 
sible for the direct experimental observation, are discussed. On the 
basis of a structural point object in its simplest approximation the 
classical and quantum descriptions for the motion of a charged 
mass point with nonpoint characteristics (mechanical, magnetic and 
electric dipole moments, spin, internal energy) in an external sta- 
tionary gravitational, electric and magnetic field are constructed. 31 
refs. 


15622 (JINR-R-2-88-879) To the classical theory of a 
structural point particle. Entraigo, E.E. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics. 1988. 15p. (in 
Russian). Order Number DE90615191. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

The classical motion of a structural point particle represented as 
a conglomerate of point subparticles with masses m, and e, which 
in the presence of acceptable external gravitational and electro- 
magnetic field are retained due to some strong interactions with 
each other at the distances not overcoming an interval | which is 
inaccessible for the direct experimental measurement is under con- 
sideration. A method of an approximate description of the structural 
point particle motion with a finite number of constants and indepen- 
dent variables is developed starting from the exact classical 
nonrelativistic equations of the subparticles’ motion. 15 refs. 


15623 (JINR-R—11-88-784) Magnetostatic boundary-value 
problems in the incomplete-nonlinear formulation and meth- 
ods of their solution: The construction of preconditioners. 
Khoromskij, B.N. Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Computing Techniques and Automation. 1988. 29p. (in 
Russian). Order Number DE90615185. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

A new class preconditioners for one class of two-or three- 
dimensional elliptic operators with highly varying coefficients is 
developed. The construction is based on domain decomposition 
method when the substructure contains internal cross points. The 
approximation of the initial equation is based on the Galerkin 
method for special subspaces of Sobolev’s spaces H’. The general 
estimates of the condition number for the preconditioned operator 
are given. This number does not depend on the variation range of 
the coefficient of the initial operator and slightly (logarithmically) de- 
pends on a step of the domain triangulation. The preconditioner 
operators provide means for constructing the cost-effective meth- 
ods for solution of magnetostatic equations in incomplete-nonlinear 
formulation as well as in formulation of the Maxwell equation for 
the scale potential representation. These operators are easily in- 
verible both for parallel and for traditional computing achitectures. 
36 refs.; 1 tab. 


15624 (LUND-MPh-88-17) A method to remove virtual 
interactions with applications to nuclear spectroscopy. Bengts- 
son, T. Lund Inst. of Tech. (Sweden). Dept. of Mathematical 
Physics. Dec 1988. 38p. Order Number DE90615192. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A general method to ensure that the wave-functions develop 
smoothly when a parameter in the Hamiltonian is gradually chaning 
is described. The method is exemplified by calculations of nuclear 
shape coexistence in '®° Pb and highspin band structure in © Yb. 
(30 refs.). 


15625 (RRK-89-27) Linearized anelysis of (2+1) 
dimensional Einstein-Maxwell theory. Soda, Jiro. Hiroshima 
Univ., Takehara (Japan). Research Inst. for Theoretical Physics. 
Aug 1989. 9p. Order Number DE90741470. Available from NTIS 
(US Sales Only), PC A02/MF A01. 

On the basis of previous result by Hosoya and Nakao that (2+1)- 
dimensional gravity reduces the geodesic motion in moduli space, 
we investigate the effects of matter fields on the geodesic motion 





using the linearized theory. It is shown that the transverse- 
traceless parts of energy-momentum tensor make the deviation 
from the geodesic motion. This result is important for the Einstein- 
Maxwell theory due to the existence of global modes of Maxwell 
fields on torus. (author). 


15626 (UCRL-21294) Quantum theory of amplified 

neous emission: Final . Morrison, H.L. (California Univ., 
Berkeley, CA (USA). Dept. of Physics); Deutsch, |.H. Lawrence 
Livermore National Lab., CA (USA); California Univ., Berkeley, CA 
(USA). Dept. of Physics. 30 Sep 1989. 5p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE90006274. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The positive-P representation of Drummond and Gardiner ex- 
presses the density operator as p = f da f d#6 P(a,8) ja><A| 
where |a> is a Glauber state for a particular mode of the radiation 
field. The generalization to a finite number of modes is straightfor- 
ward. The situation for amplified spontaneous emission (ASE) is 
more complex, since there are no mirrors to define a discrete set 
of modes. Thus we must replace the positive-P representation for 
a single mode by a functional form. In particular, it is necessary to 
define generalized Glauber states for arbitrary field configurations. 
We spent most of our time in solving this problem and in obtaining 
the simplest consequences of the definition of functional Glauber 
states. In this paper we define generalized annihilation operators 
and functional Glauber states and exhibit their properties. We also 
use the generalized operators to define functional generalizations 
of the conventional phase space methods. 


15627 (UCRL-52000-88-11, pp. 16-23) Localized transmis- 
sion of wave energy. Lawrence Livermore National Lab., CA 
(USA). 1988. In Energy and Technology Review, November 1988. 
Order Number DE89007941. Available from NTIS, PC A03/MF A01. 

The author investigates new solutions of the wave equation that 
are a natural basis for synthesizing pulses that can be tailored to 
give localized transmission of energy. He is concurrently studying 
how these pulses can be generated by finite-sized arrays of radiat- 
ing elements. There are many potential applications for pulses with 
localized transmission characteristics, including remote sensing, 
communications, power transmission, and  directed-energy 


weapons. 


15628 (UCRL—102220) A parallel iterative method for solv- 
ing 3-D elliptic partial differential equations. Greenbaum, A. 
(New York Univ., NY (USA). Courant Inst. of Mathematical Sci- 
ences); Reiter, E.; Rodrigue, G. Lawrence Livermore National Lab., 
CA (USA); New York Univ., NY (USA). Courant Inst. of Mathemati- 
cal Sciences. [1989]. 11p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48;AC02-76ER03077. 
(CONF-8906268—1: North Atlantic Treaty Organization supercom- 
puter workshop, Trondhein (Norway), 19-23 Jun 1989). Order 
Number DE90005187. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

In this paper, we will consider the parallel solution of the Dirichlet 
problem for a second-order uniformly elliptic equation in two and 
three dimensions. Specifically, we shall consider the problem, L(u) 
= fin Q, u=g onT, where L(u) = — summation (8/8x;(a,[8u/8x))) 
from i = 1 to 3 with a; positive, bounded, and piecewise smooth on 
bounded Q with boundary IT. For sake of exposition, we will as- 
sume the equation is 2-dimensional, however, the extension to 
3-dimensions of the numerical methods to be described will be ob- 
vious. 


15629  Antladiabatic theorem for crossing levels. Low, F.E. 
(Center for Theoretical Physics, Laboratory for Nuclear Science 
Department of Physics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139 (US)). Physical Review Letters 
(USA), 63(21): 2322-2324 (20 Nov 1989). 

We consider in this note the time dependence of a system for 
which two levels (which are not in general decoupled) accidentally 
cross (or almost cross) for some value of the parameters of the 
Hamiltonian. We show that for a well-defined class of crossings or 
narrowly avoided crossings, in which the Hamiltonian changes 
slowly on its own scale, the system will behave oppositely to the 
usual adiabatic rule. 
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15630 Peculiar spin and statistics in two space dimensions. 
Mackenzie, R. (Ohio State Univ., Columbus, OH (USA). Dept. of 
Physics); Wilczek, F. International Journal of Modem Physics A 
(USA), 3(12): 2827-2853 (1988). 

The authors review some peculiarities of quantum mechanics for 
2 + 1 dimensional systems that are at least instructive and perhaps 
important. In particular, they argue that angular momentum need 
not be quantized and that statistics interpolating between Fermi 
and Bose statistics can be constructed. There are possible direct 
applications to collective excitations in solids and to cosmic strings, 
and an important moral lesson regarding the wave function of the 
universe. 


15631 Integration of operator differential equations. OBen- 
der, C.M. (Physics Department, Washington University, St. Louis, 
Missouri 63130 (USA)); Dunne, G.V. Physical Review [Section] D: 
Particles and Fields (USA), 40(10): 3504-3511 (15 Nov 1989). 

In @ previous paper we introduced a method for obtaining exact 
solutions to the operator differential equations of quantum mechan- 
ics. In that paper we showed how to solve some simple 
quantum-mechanical models and we suggested that the method 
could be used to obtain exact solutions to the operator differential 
equations of more complicated models, such as the anharmonic 
oscillator whose Hamiltonian is HaSpP+ 3%. In this paper we fur- 
ther sharpen the formalism and introduce the concept of a minimal 
solution. We then obtain the exact minimal solution to the operator 
differential equations arising from two different anharmonic- 
oscillator models whose Hamiltonians are H=}p*+jq" and 


15632 Diffusion in Hamiltonian dynamical systems with 
many degrees of freedom. Kaneko, K. (Center for Nonlinear 
Studies, Los Alamos National Laboratory, Los Alamos, New Mex- 
ico 87545 (USA)— Institute of Physics, College of Arts and 
Sciences, University of Tokyo, Komaba, Meguro-ku, Tokyo 153, 
(Japan)); Konishi, T. Physical Review [Section] A: General Physics 
(USA), 40(10): 6130-6133 (15 Nov 1989). 

Hamiltonian dynamical systems with many degrees of freedom 
are investigated using symplectic map lattices. It is shown that 
anomalous diffusion exists only up to some crossover time beyond 
which the diffusion is normal. A diffusion constant, which is in- 
versely proportional to the crossover time, exhibits a faster than 
any power-law dependence on the nonintegrability parameter, 
strongly s' ing the relevance of a bound by Nekhoroshev for 
Arnold diffusion. The motion in the standard mapping is also reex- 
amined to show that the flicker noise is seen only down to some 
crossover frequency. 
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15633 (DOE/S—0073) Cold fusion research. USDOE Energy 
Research Advisory Board, Washington, DC (USA). Nov 1989. 90p. 
red by U.S. DOE Management & Administration. Order 
Number DE90005611. Available from NTIS, PC AO5S/MF A01 - 
OSTI; GPO Dep. 
| am pleased to forward to you the Final Report of the Cold Fu- 
sion Panel. This report reviews the current status of cold fusion 
and includes major chapters on Calorimetry and Excess Heat, 
Fusion Products and Materials Characterization. In addition, the re- 
port makes a number of conclusions and recommendations, as 
requested by the Secretary of Energy. 


15634 (IPJ-2056/P-5/PP/A) Department of Thermonucleer 
Research annual 1987. Sadowski, M. (ed.). Institute for 
Nuclear Studies, Otwock-Swierk (Poland). Jan 1988. 48p. Order 
Number DE90615367. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Received in 1989. 

A short review of theoretical and experimental studies as well as 
of main activities in the field of technology is presented. Selected 
theoretical problems are considered. Experimental studies per- 
formed with ion-implosion facilities and plasma-focus (PF) devices 
are characterized. Technol | efforts connected with the con- 
struction of new JONOTRON facilities, the optimization of the PF 
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machines as well as the elaboration of new high-voltage genera- 
tors and special electronics systems are summarized. 54 refs., 28 
figs., 2 tabs. (author). 


15635 (RISO-M-2743) Fusion plasma physics. Jensen, V.O. 
Risoe National Lab., Roskilde (Denmark). Sep 1989. 203p. (in 
Danish). Order Number DE90615368. Available from NTIS (US 
Sales Only), PC A10/MF A01 - OSTI; INIS. 

Fusion Energy. Definition of plasma. Single-particle motion in 
electric and magnetic fields. Plasma as a fluid. Equilibrium and sta- 
bility for toroidal systems, treated in the ideal MHD-description. 
Plasma diffusion. (author) 58 ills., 15 refs. 


7001 Plasma Research 
Refer also to citation(s) 15562, 15690, 15692, 15693, 15694 


15636 (AD-A-213137/3/XAB) Solvable self-similar model of 
the sausage instability in a resistive Z-pinch. Interim report. 
Lampe, M. Naval Research Lab., Washington, DC (USA). 20 Sep 
1989. 38p. (NRL-MR-6549). Available from NTIS, PC AO3/MF A01. 

A solvable model is developed for the linearized sausage mode 
within the context of resistive MHD. The model is based on the as- 
sumption that the fluid motion of the plasma is self-similar, as well 
as several assumptions pertinent to the long-wavelength limit. The 
perturbations to the magnetic field are not assumed to be 
self-similar, but rather are calculated. Effects arising from time de- 
pendences of the equilibrium, ¢.g., current rising as T, alpha ohmic 
heating, and time variation of the pinch radius, are included in the 
analysis. The formalism appears to provide a good representation 
of those modes that involve coherent sausage distortion of the 
entire cross section of the pinch, but excludes modes that are lo- 
calized radially, and higher radial eigenmodes. For this and other 
reasons, it is expected that the model underestimates the maxi- 
mum instability growth rates, but is reasonable for global sausage 
modes. The net effect of resistivity and time variation of the equilib- 
rium is to decrease the growth rate if alpha somewhat< 1, but 
never by more than a fact of about two. The effect is to increase 
the growth rate if alpha somewhat>1. 


15637 (CONF-891240-5) Overview of recent results from 
the Advanced Toroidal Facility. Anabitarte, E. (Centro de Investi- 
gaciones Energeticas, Medioambientales y Tecnologicas, Madrid 
(Spain)); Hidalgo-Vera, C.; Anderson, F.S.B.; Bell, G.L.; Gandy, 
R.F.; Bell, J.D.; Charlton, L.A.; Lee, D.K.; Lynch, V.E.; Morris, R.N. 
Oak Ridge National Lab., TN (USA). [1989]. 5p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From First international Toki conference on plasma physics and 
controlled nuclear fusion; Toki (Japan); 4-8 Dec 1989. Order Num- 
ber DE90005673. Available from NTIS, PC AO2/MF AO1; OSTI; 
INIS; GPO Dep. 

An overview of recent experimental results from the Advanced 
Toroidal Facility (ATF) is presented. Beam-heated plasmas with fie 
of 102° m-% and rex of +20 ms have been achieved. Thermal 
collapse of the plasmas is mitigated by wall conditioning and parti- 
cle fueling. Confinement time scales positively with density and 
magnetic field, offsetting deterioration with power. Results fit the 
LHD scaling and the drift wave turbulence scaling. Bootstrap cur- 
rents observed during ECH agree with neoclassical theory in 
magnitude and parameter dependences. Fast reciprocating Lang- 
muir probe measurements show that edge fluctuations in ATF have 
many similarities to those in the TEXT tokamak. The location of B 
instabilities has shifted outward in radius, consistent with the 
broader pressure profiles. 14 refs., 6 figs. 


15638 (CTH-IEFT-PP—1989-08) Simulation of toroidal drift 
mode turbulence driven by temperature gradients and electron 
trapping. Nordman, H.; Weiland, J.; Jarmen, A. Chalmers Univ. of 
Tech., Goeteborg (Sweden). Inst. for Electromagnetic Field Theory 
and Plasma Physics. 1989. 39p. Order Number DE90615393. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 
Turbulence and transport due to fully toroidal ion temperature 
gradient driven drift waves and a new collisionless trapped electron 
mode have been studied by mode coupling simulations and quasi- 
linear theory. Diffusion coefficients in good agreement with the 
simulations have been obtained. A tendency for equilibration of 
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temperature and density length scales leads to particle or heat 
pinch effects in agreement with experimental trends. (authors). 


15639 (DOE/ER/53192-—10) Experimental studies of radio 
frequency waves and confinement in the Auburn Torsatron: 
Progress . Gandy, R.; Swanson, D.G. Auburn Univ., AL 
(USA). Dept. of Physics. Jan 1990. 9p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG05-85ER53192. Order Number 
DE90005306. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

The Auburm University Torsatron Group has been very active 
during the past year. The design of the new Compact Auburn Tor- 
satron (CAT) was completed and construction is underway. Plasma 
experiments on the existing Auburn Torsatron in the areas of ICH 
and plasma microwave emission have also been carried out. Per- 
sonnel from the Auburn Torsatron Group have also been involved 
in collaborative research with other research institutions, particu- 
larly the ATF Group at ORNL. Another significant development has 
been the Auburn Torsatron laboratory renovation project. Auburn 
University committed $75,000 to a laboratory upgrade in the Nu- 
clear Science Center, the building which houses the Torsatron 
laboratory. The main result of this renovation is a doubling of the 
floor space in the Auburn Torsatron laboratory. This renovation 
work started on August 1, 1989 and is scheduled for completion on 
October 30, 1989. 


15640 (DOE/ER/53198-147) First results from the MST 
[Madison Symmetric Torus] reversed field pinch. Almagri, A.F.; 
Assadi, S.; Beckstead, J.A.; Dexter, R.N.; Den Hartog, D.J.; Char- 
tas, G.; Hokin, S.A.; Lovell, T.W.; Prager, S.C.; Rempel, T.D. 
Wisconsin Univ., Madison, WI (USA). Plasma Physics Research. 
Nov 1989. 11p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-85ER53198. Order Number DE90005743. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The first period of physics operation of the Madison Symmetric 
Torus (MST) reversed field pinch [Proc. 12th Intl. Conf. on Plasma 
Physics and Cont. Fusion, |.A.E.A., 1988] has produced informa- 
tion on sawtooth oscillations, edge magnetic and electrostatic 
fluctuations, and equilibrium parameters at large plasma size. Saw- 
tooth oscillations are prevalent at all values of pinch parameter, 
and might constitute discrete dynamo events. Both electrostatic 
and magnetic fluctuations are of sufficient magnitude to be relevant 
to transport in the RFP. In the plasmas studied to date (up to a 
plasma current of 0.5 MA) the poloidal beta value is about 10%, or 
greater. 


15641 (DOE/ER/53269-2) Methods for testing transport 
models: Final report. Singer, C.E. Illinois Univ., Urbana, IL 
(USA). Nuclear Engineering Lab. 19 Dec 1989. 121p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG02-88ER53269. 
Order Number DE90005421. Available from NTIS, PC A06/MF 
A01; OSTI; INIS; GPO Dep. 

Work to date includes construction of a “stratified” regression 
method which treats both measurement errors and machine-to- 
machine calibration differences, and using the results of an 
optimized predictive simulation code interpolator/approximator to 
estimate turbulence saturation levels using an entire set of avail- 
able data. We have also set up semiempirical and theory-based 
models of an ARIES commercial reactor, incorporating a simple 
current drive source for studies of radiofrequency current drive in 
the BALDUR equilibrium transport code and trained ARIES person- 
nel in the use of these tools. 


15642 (DOE/ET/53088-280) The free energy principle, 
negative energy modes, and stability. Morrison, P.J.; Kotschen- 
reuther, M. Texas Univ., Austin, TX (USA). Oct 1989. 23p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FGO5- 
80ET53088. (IFSR-280;CONF-891073-4: International workshop 
on nonlinear and turbulent processes in physics, Kiev (USSR), 9- 
22 Oct 1989). Order Number DE90005368. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

This paper is concerned with instability of equilibria of Hamilton- 
ian, fluid and plasma dynamical systems. Usually the dynamical 
equilibrium of interest is not the state of thermodynamic equilib- 
rium, and does not correspond to a free energy minimum. The 
relaxation of this type of equilibrium is conventionally considered to 





be initiated by linear instability. However, there are many cases 
where linear instability is not present, but the equilibrium is nonlin- 
early unstable to arbitrarily small perturbations. This paper is about 
general free energy expressions for determining the presence of 
linear or nonlinear instabilities. These expressions are simple and 
practical, and can be obtained for all equilibria of all ideal fluid and 
plasma models. By free energy, we mean the energy change upon 
perturbations of the equilibrium that respect dynamical phase 
space constraints. This quantity is measured by a self-adjoint 
quadratic form, called 6*F. The free energy can result in instability 
when 6°F is indefinite; i.e., there exist accessible perturbations that 
lower the free energy of the system. 34 refs. 


15643 (IPJ-2037/P-5/PP/A) Development of X-ray and ion 
diagnostic methods for plasma focus research. Sadowski, M. 
Institute for Nuclear Studies, Otwock-Swierk (Poland). Dec 1986. 
24p. (CONF-8611300—: The Polish - Rumanian plasma focus sem- 
inar, Bucharest (Romania), 17-21 Nov 1986). Order Number 
DE90615386. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Received in 1988. 

A review of experimental methods used for investigation of 
X-rays and ion-beams emmited from plasma focus facilities is pre- 
sented. The research program has been realized at the Institute for 
Nuclear Studies in Swierk and at the Institut fuer Plasmaforschung 
in Stuttgart, within the frames of an international co-operation. The 
studies on ion emission from different PF facilities are reviewed. 
The application of CN-films with Alfilters and of different 
ion-pinhole cameras is described. The use of a Thomson mass- 
spectrometer adopted for plasma studies is presented. The 
time-resolved measurements combined with a simultaneous mass- 
and energy-analysis of the ion beams are also described. The 
most important results of these studies are summarized. Particular 
attention is also paid to the studies of the X-ray emission. The use 
of stereoscopic sets of vacuum pinhole cameras with thin Be-filters 
is described. The application of X-ray pinhole cameras equipped 
with miniature scintillators for time-resolved measurements is also 
presented. The most important results of the X-ray emission stud- 
ies are summarized. 35 refs., 12 figs. (author). 


15644 (IYaF-88-144) Study on rotating plasma with sub- 
millimeter laser interferometer. Beloborodov, A.V.; Kubarev, V.V. 
AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 27p. (In 
Russian). Order Number DE90615387. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

MN-08581. 

Increase of plasma rotation rate and plasma density in crossed 
fields was the purpose of experiments, conducted at PSP-2 device. 
Results of measuring radial profile of plasma density and its dy- 
namics in PSP-2 device by submillimeter laser interferometer are 
presented. Plasma probing was conducted along six chord and 
one diameter. Directions channel sensitivity, equal to (0.4- 
0.8)x10-* of (nimin=(2.7-5.3)x10"'cm-*) was achieved. Effect of 
neutral gas, delivered from the wall of internal liner, on distribution 
and absolute value of plasma density was shown. Coefficient of ra- 
dial plasma diffusion for oscillations, occurring at high rates of 
plasma rotation, was evaluated according to results of interferomet- 
ric and spectral measurements. 11 refs.; 11 figs.; 1 tab. 


15645 (lYaF—-88-163) Langmuir wave interaction with lon 
acoustic wave: Pt.2. Stochastic effects. Buchel’nikova, N.S.; 
Matochkin, E.P. AN SSSR, Novosibirsk (USSR). Inst. Yadernoj 
Fiziki. 1988. 69p. (In Russian). Order Number DE90615407. Avail- 
able from NTIS (US Sales Only), PC AO4/MF A01 - OSTI; INIS. 

The conversion of the Langmuir wave on the ion-acoustic wave 
leads to the excitation of Langmuir wave modes. The damping of 
the electric field is determined by the trapping of the electrons by 
the main conversion modes and by the stochastic instability of the 
electron motion (the stochastic layers formation). The evolution of 
the stochastic layers of the conversion modes leads to the acceler- 
ation of a part of the electrons and to the formation of the short 
tails of the velocity distribution function. The evolution of the large 
scale stochasticity leads to the heating of the main part of the elec- 
trons. 10 refs.; 33 figs. 
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15646 (JAERI-M-89-100) Annual report of the Naka Fusion 
Research Establishment for the period of April 1 1988 to 
March 31 1989. Japan Atomic Research Inst., Tokyo 
(Japan). Aug 1989. 199p. Order Number DE90741481. Available 
from NTIS (US Sales Only), PC AOS/MF A01. 

The experiment on JT-60 was resumed in May 1988 after the 
modification of the divertor configuration inte a lower single-null 
type. An improved confinement associated with significant remote 
radiative cooling at the divertor region was obtained. In the con- 
finement experiment on JFT-2M, an improved L mode was also 
obtained, in which density profile is peaked without edge pedestal 
in contrast to the H-mode confinement. A system test of a turbo 
molecular pump with a gas turbine-driven ceramic rotor success- 
fully demonstrated a pumping speed. A 400 KW electron beam 
irradiation system was constructed for development of high heat 
flux components. The Large Coil Task, a ten-year long international 
collaboration under the auspices of the IEA, was successfully 
completed in January 1989. The International Thermonuclear Ex- 
perimental Reactor (ITER) Conceptual Design Activity was initiated 
under the auspices of the IAEA. (J.P.N.). 


15647 (JAERI-M-89-116) Numerical investigation of current 
profile flattening during lower hybrid current drive in JT-60. 
Yoshino, Ryuji (Japan Atomic Energy Research inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Ushigusa, Ken- 
kichi; Imai, Tsuyoshi; Shirai, Hiroshi; Shimizu, Katsuhiro. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1989. 15p. Or- 
der Number DE90741480. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

The mechanism that makes the broader current profile during 
LHCD has been numerically investigated in the case of JT-60. A 
one path absorption model of lower hybrid wave with a bi- 
maxwellian electron distribution can explain well the experimental 
observation of the current profile flattening. Furthermore the MHD 
instability calculated from the simulated current profile is consistent 
with the measured MHD activity. (author). 


15648 (NRCN-598) The electrical characteristic and gain 
behavior as a function of the radial distance from the laser 
axis in a copper vapor laser. Gal, G. Israel Atomic Energy Com- 
mission, Beersheba (Israel). Nuclear Research Center-Negev; 
Ben-Gurion Univ. of the Negev, Beersheba (israel). Jun 1989. 67p. 
(In Hebrew). Order Number DE90615371. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

The dependence of few parameters (related to the laser gain) on 
the radial distance from the laser axis, is observed very easily in a 
large-bore Copper Vapor Laser (CVL). An 80-mm-bore CVL which 
has reproducible parameters for research purposes has been con- 
structed. The temporal development of the gain at different radial 
distances in this laser has been measured. A narrow probing beam 
from a small CVL operating as a oscillator has been used for the 
measurements, while the large-bore CVL has been operated as an 
amplifier and probed by this beam at different radial points. The 
electric response of the laser has also been checked and lead to 
the conclusion that raising the electrons energy in the laser plasma 
entails higher gain. As the laser tube wall was moved towards the 
laser axis, a temporal lag in the gain development and a reduction 
in its size has been found. The temporal lag is related to skin ef- 
fect which delays the penetration of the electric field in the plasma 
towards the laser axis. The reduction in gain is related to the radial 
dependence of the population of the laser lower levels. It has also 
been found that under saturation the average power per unit area 
extracted from the laser is weakly dependent on the radial dis- 
tance. (author). 25 refs., 25 figures and tables. 


15649 (ORNLAr—-89/53) Measurement of the space potential 
of a high-temperature plasma by fast atomic beam scattering 
on an lon probe beam. Kabantsev, A.A. (AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki); Taskayev, S.Yu. Oak Ridge National 
Lab., TN (USA). [1989]. 12p. Translation of Preprint 88-148. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. Order Number DE90006118. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

In this work we carry out an analysis of the possibility of measur- 
ing the potential distribution of a high-temperature plasma by 
scattering fast atoms on an ion probe beam. The proposed method 
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is based on the idea of determining the energy of the ion beam, 
which depends on the plasma potential, from the energy spectrum 
of the scattered atoms. Application of this method allows one to 
avoid a number of fundamental difficulties characteristic of plasma 
potential measurements which make use of heavy-ion probe 
beams. 34 refs., 1 fig. 


15650 (PPPL-2641) Effects of particle transport on helium 
ash accumulation and sustained ignition in the ITER [interna- 
tional Tokamak Experimental Reactor] design. Redi, M.H.; 
Cohen, S.A. Princeton Univ., NJ (USA). Plasma Physics Lab. Jan 
1990. 28p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH03073. Order Number DE90005781. Available 
from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

The buildup of helium ash in the proposed ITER experiment has 
been studied in a series of simulations with the BALDUR transport 
code. Using radially dependent thermal diffusivities which were 
scaled from JET values, we studied the role of particle transport 
coefficients and edge recycling on helium poisoning of ignition. A 
sustained ignition was obtained when the exhaust of helium from 
the edge plasma was allowed to exceed 10% of the helium flux 
into the edge plasma from the core plasma, and the ratio of parti- 
cle (He ion) to thermal diffusivities, D/x, was larger than 1/4. The 
simulations included the effects of sawtooth oscillations, radiative 
as well as conductive energy loss channels, and density profile 
variations. 29 refs., 11 figs. 


15651 (PPPL-2659) Nonlinear mechanisms for drift wave 
saturation and induced particle transport. Dimits, A.M. (Mary- 
land Univ., College Park, MD (USA). Lab. for Plasma Research); 
Lee, W.W. Princeton Univ., NJ (USA). Plasma Physics Lab. Dec 
1989. 87p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH03073. Order Number DE90004482. Available 
from NTIS, PC AOS5/MF A01; OSTI; INIS; GPO Dep. 

A detailed theoretical study of the nonlinear dynamics of gyroki- 
netic particle simulations of electrostatic collisionless and weakly 
collisional drift waves is presented. In previous studies it was 
shown that, in the nonlinearly saturated phase of the evolution, the 
saturation levels and especially the particle fluxes have an unex- 
pected dependence on collisionality. In this paper, the explanations 
for these collisionality dependences are found to be as follows: 
The saturation level is determined by a balance between the elec- 
tron and ion fluxes. The ion flux is small for levels of the potential 
below an E x B-trapping threshold and increases sharply once this 
threshold is crossed. Due to the presence of resonant electrons, 
the electron flux has a much smoother dependence on the poten- 
tial. In the 2-1/2-dimensional (“pseudo-3D”) geometry, the electrons 
are accelerated away from the resonance as they diffuse spatially, 
resulting in an_ inhibition of their diffusion. Collisions and 
three-dimensional effects can repopulate the resonance thereby in- 
creasing the value of the particle flux. 30 refs., 32 figs., 2 tabs. 


15652 (PPPL-2668) Energetic particle effects on global 
MHD modes. Cheng, C.Z. Princeton Univ., NJ (USA). Plasma 
Physics Lab. Jan 1990. 28p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH03073. Order Number 
DE90005808. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

The effects of energetic particles on MHD type modes are stud- 
ied by analytical theories and the nonvariational kinetic-MHD 
stability code (NOVA-K). In particular we address the problems of 
(1) the stabilization of ideal MHD internal kink modes and the exci- 
tation of resonant “fishbone” internal modes and (2) the alpha 
particle destabilization of toroidicity-induced Alfven eigenmodes 
(TAE) via transit resonances. Analytical theories are presented to 
help explain the NOVA-K results. For energetic trapped particles 
generated by neutral-beam injection (NBI) or ion cyclotron resonant 
heating (ICRH), a stability window for the n=1 internal kink mode in 
the hot particle beat space exists even in the absence of core ion 
finite Larmor radius effect (finite w,)). On the other hand, the 
trapped alpha particles are found to resonantly excite instability of 
the n=1 internal mode and can lower the critical beta threshold. 
The circulating alpha particles can strongly destabilize TAE modes 
via inverse Landau damping associated with the spatial gradient of 
the alpha particle pressure. 23 refs., 5 figs. 
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15653 (PPPL-—2672) Control of energetic ion confinement 
by ion cyclotron range of frequency waves. Chang, C.S. (New 
York Univ., NY (USA). Courant Inst. of Mathematical Sciences). 
Princeton Univ., NJ (USA). Plasma Physics Lab. Feb 1990. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH03073. Order Number DE90005807. Available from NTIS, PC 
AO2/MF A01; OSTI; INIS; GPO Dep. 

It is shown that ICRF waves can induce fast convective radial 
transport of energetic ions in a tokamak geometry without affecting 
the background ion transport. Spatially inhomogeneous ICRF 
waves with directional parallel wave vectors are needed; otherwise, 
a net parallel flow of the energetic ions has to be present. 8 refs. 


15654 (SAND-89-2674C) Observation of synchrotron radia- 
tion from runaway discharges. Finken, K.H. (Association 
Euratom-Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.)); 
Rusbueldt, D.; Dippel, K.H.; Watkins, J.G.; Corbett, W.J.; Goebel, 
D.M.; Moyer, R.A. Sandia National Labs., Albuquerque, NM (USA). 
[1989]. 5p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. (CONF-890302-24: 16. European 
conference on controlled fusion and plasma physics, Venice (Italy), 
13-17 Mar 1989). Order Number DE90005398. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

It has been observed on TEXTOR that in low density discharges 
the electrons gain enough energy to emit relativistic synchrotron 
radiation in the 3-6 um IR-range, and this radiation is due to elec- 
trons with energies up to 30 MeV. The momentum in perpendicular 
direction amounts to about 1/10 of the longitudinal one. The total 
number of runaways is of the order of 10'® electrons, and they 
carry a current of about 20% of the total plasma current. 3 refs., 1 
fig. 


15655 (UCID-21808) Design of a microwave calorimeter 
for the microwave tokamak experiment. Marinak, M. (California 
Univ., Berkeley, CA (USA)). Lawrence Livermore National Lab., CA 
(USA). 7 Oct 1988. 37p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-48. Order Number DE90004486. 
Available from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

The initial design of a microwave calorimeter for the Microwave 
Tokamak Experiment is presented. The design is optimized to mea- 
sure the refraction and absorption of millimeter rf microwaves as 
they traverse the toroidal plasma of the Alcator C tokamak. Tech- 
niques utilized can be adapted for use in measuring high intensity 
pulsed output from a microwave device in an environment of ultra 
high vacuum, intense fields of ionizing and non-ionizing radiation 
and intense magnetic fields. 16 refs. 


15656 (UCRL-21282) Alfven wave stability in D-Ill-D. 
Campbell, R.B. (Lawrence Livermore National Lab., CA (USA)); 
Samec, T.K. Lawrence Livermore National Lab., CA (USA). Sep 
1989. 41p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-48. Order Number DE90005555. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Within the framework of the global Alfven eigenmode theory in a 
cylindrical background plasma, | examine the excitation of global 
Alfven eigenmodes by intense neutral beam injection in the D Ill-D 
tokamak operating at General Atomics. | have considered two sep- 
arate sets of experimental conditions, a “low power” set of cases 
using 10MW of hydrogen beams, and a “high power” shot of 
20MW of deuterium beams. My results are particularly sensitive to 
the background density profile. For parabolic background density 
profiles, no x (1 — (1/&)*), | have determined that the plasma is 
stable to all toroidal and poloidal mode numbers for both high and 
low power cases. For density profiles which are of the form no x 


(1 - (r/a)?)? , for the same no, my calculation indicates that the m 
= —1, | = 0 mode is unstable in each case. The high power case 
has a considerably higher growth rate at the baseline conditions, 
which motivated me to study this case more extensively. The re- 
sults are also sensitive to the beam source radial scalelength, L., 
and the electron temperature T.. By narrowing the source from the 
baseline 36 cm to 20 cm, the growth rate of the (0,—1) actually de- 
creases, but the (0,-2) mode appears with a substantial growth 
rate. If the source could be made even narrower, L. ~ 10 cm, the 
(1,—1) mode would appear, also with a large growth rate. 12 refs., 
16 figs., 6 tabs. 





15657 (UCRL-21291) Particle simulation of transport in fu- 
sion devices. Procassini, R.J. (California Univ., Berkeley, CA 
(USA). Electronics Research Lab.); Birdsall, C.K.; Morse, E.C.; Co- 
hen, B.I. Lawrence Livermore National Lab., CA (USA); California 
Univ., Berkeley, CA (USA). Electronics Research Lab. 17 Oct 
1989. 4p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. Order Number DE90006273. Available from 
NTIS, PC AO02/MF AO1 - OSTI; GPO Dep. 

Our research in the area of transport processes in fusion devices 
has recently been centered on the development of particle simula- 
tion models of transport in the scrape-off layer (SOL) of a diverted 
tokamak. As part of this research, we have been involved in the 
development of a suitable boundary condition for the plasma 
current at a floating plate that allows use of long time- and space- 
scale implicit simulation techniques. We have also been involved in 
a comparison of results from our particle-in-cell (PIC) code and a 
bounce-averaged Fokker-Planck (FP) code for the study of particle 
confinement in an auxiliary heated mirror plasma. 3 refs., 1 fig. 


15658 (UCRL-102616) Microwave free-electron laser appli- 
cations for electron cyclotron heating of jas. Thomassen, 
K.|. Lawrence Livermore National Lab., CA (USA). [1990]. 1ip. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-48. (CONF-900140-2: SPIE optics, electro-optics and laser 
applications in science and engineering conference and exhibition, 
Los Angeles, CA (USA), 20-25 Jan 1990). Order Number 
DE90005203. Available from NTIS, PC AO3/MF A01; OSTI; INIS; 
GPO Dep 

Millimeter wave power may be the ideal source of heat for a 
plasma, but advances in technology are needed to meet require- 
ments of next generation fusion devices. Free electron lasers (FEL) 
are one candidate for such sources, and this paper reviews the 
progress, issues of physics and technology, and potential benefits 
for fusion from these devices. 15 refs., 13 figs. 


15659 Electron collector and exploding film ion source 
studies with an extractor ion diode. Rondeau, G.D. (Lab. of 
Plasma Studies, Cornell Univ., Ithaca, NY (US)); Greenly, J.B.; 
Hammer, D.A.; Bordonaro, G.J. pp. 160 of Conference record of 
the 1988 IEEE international conference on plasma science 
(abstracts). IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880651-: IEEE international conference on plasma science, 
Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2P22. 

The authors discuss experiments with an annular magnetically 
insulated diode on LION with epoxy-filled-groove anodes and an 
electron collector yield significantly higher diode operating 
impedance than without the collector for the same insulating mag- 
netic field and gap spacing. Faraday cup measurements at three 
radial positions across the anode show that the ion current density 
has less radial dependance when an electron collector is used; 
without a collector most of the ion current comes from the outer 
third of the anode annulus. They also describe exploding metal film 
active anode plasma source (EMFAAPS) experiments shown that 
intense beams with significiantly improved turn-on-time compared 
to epoxy-filled-groove anodes can be produced. 


15660 High repetition rate intense ion beam diode. Glidden, 
S.C. (Lab. of Plasma Studies, Cornell Univ., Ithaca, NY (US)); Qi, 
N.; Greenly, J.B.; Brissette, L.; Hammer, D.A. pp. 160 of Confer- 
ence record of the 1988 IEEE international conference on plasma 
science (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-—: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2P23. 

A magnetically insulated ion beam diode with a gas-breakdown 
plasma anode has been successfully developed recently. In this 
paper, the authors report the experiment results of operating a ver- 
sion of this diode at a 1-Hz repetition rate. Intense ion beams 
(100ns, 200Kv and 20kA per pulse) are generated by using an in- 
ductive voltage to breakdown an annular hydrogen gas puff (8.5cm 
mean radius, and 160cm? in area), and magnetically driving the re- 
sulting plasma toward a magnetically insulated accelerating gap. 
The high voltage pulses on the accelerating gap are supplied using 
two thyratron switch chassises which are connected to the diode 
through a series of capacitors coupled with saturable inductors. To 
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understand the operation of the diode, the anode plasma source 
and the extracted ion beams are characterized by using various di- 
agnostics. 


15661 Radio frequency discharge of helium with turbulent 
flow-theory and measurements. Talaat, M.E. (Univ. of Maryland, 
College Park, MD (US)); Karditsas, P.J. pp. 160 of Conference 
record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2D5. 

The theory for radio frequency ionization of noble gases with tur- 
bulent flow based on a two electron group model is developed and 

applied to the conditions of the experimental results reported. The 
voltage-current characteristic curves of 11 MHz RF discharge at 
pressures up to 623 torrs, temperatures up to 511°K, and flow ve- 
locities up to 485 m/s are compared with the voltage-current 
characteristic curve of a 2.2 cms long by 2.2 cms dia. discharge 
column which is derived from theory. The difference, Ve, between 
the measured voltage Vy, and the calculated discharge column 
voltage Vc, at a given current |, and under certain conditions of 
pressure p, temperature T, and flow velocity u, is believed to repre- 
sent the voltage drop due to the external cylindrical 
electrodes-to-plasma impedance. The comparison between the 
measured V,,-| characteristic curve and that calculated for the 2.2 
cms discharge column V_--| for two typical sets of test conditions is 
given. 


15662 Free expansion of a two-electron-population plasma 
into vacuum. Hairapetian, G. (Univ. of California, Los Angeles, CA 
(US)); Stenzel, R.L. pp. 160 of Conference record of the 1988 
IEEE international conference on plasma science (abstracts). IEEE 
Service Center, Piscataway, NJ (1988). (CONF-880651—: IEEE in- 
ternational conference on plasma science, Seattle, WA (USA), 6-8 
Jun 1988). 

Technical Paper 2D3-4. 

The free expansion of a plasma into vacuum is an important 
process in space physics (wakes, solar winds) and laser fusion ex- 
periments. In order to study this phenomenon in detail, a localized 
plasma source is developed which produces a plasma whose elec- 
tron population consists of a dense Maxwellian and a sparse 
energetic tail. The plasma expands into a large, high vacuum 
chamber in the presence of an axial B,-field. During the experi- 
ment, the background neutral pressure is kept at p ~ 1.S x 10-® 
Torr to eliminate atomic collisions with neutrals. 


15663 Discharge modes in a hollow cathode . Ngo, 
M.T. (Old Dominion Univ., Norfolk, VA (US)); Pronko, S. G.E.; 
Schoenbach, K.H.; Gerdin, G.A.; Lee, J. pp. 160 of Conference 
record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 1B4. 

The authors discuss a linear discharge system used to study the 
pressure dependance of discharges between a plane anode and a 
hollow cathode. The gas discharges, utilizing a cathode with a 
cylindrical hole of .48cm in diameter, 1.9cm depth and 2cm 
spacing between two electrodes, exhibit three distinct modes of op- 
eration in He with pressure ranging from 20 mTorr to several Torr. 
At the mode transitions the current changes over four orders of 
magnitude in a pressure range of a few mTorr. Electron emission 
current density from the hollow cathode was found to be homoge- 
neous. In this high impedance mode a filamentary plasma of about 
imm diameter, immersed in a glow, was obg@yed on the axis of 
the electrodes. This luminous phenomenon is probably caused by 
a electron beam emanating from the hollow cathode. In this mode 
of operation the discharge current increased linearly with pressure. 


15664 Saturation of the plasme-three-wave-mixing process. 
Santoru, J. (Hughes Research Lab., Malibu, CA (US)); Schu- 
macher, R.W. pp. 160 of Conference record of the 1988 IEEE 
international conference on plasma science (abstracts). IEEE 
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Service Center, Piscataway, NJ (1988). (CONF-880651—: IEEE in- 
ternational conference on plasma science, Seattle, WA (USA), 6-8 
Jun 1988). 

Technical Paper 1C3. 

The saturation mechanism for the plasma three-wave-mixing pro- 
cess is thought to be caused by nonlinear parametric instabilities 
which limit EPW energy density. However, in this experiment the 
high electron-neutral collision frequency increases the instability 
threshold, thereby permitting larger EPW amplitudes. This is con- 
sistent with our observation that reducing the pressure results in 
lowering the output radiation power. Recent results obtained using 
an upgraded system are reported. A new probe array is used to in- 
vestigate the beam and plasma wave characteristics at several 
positions along the beam path. New plasma-cathode e-beams, 
which provide up to 10 A/cm® at 30 kV, are used to reach the 
three-wave-mixing beam-current saturation level. 


15665 Anomalous-ion transport in the near wake of a 
magnetoplasma-obstacle system. Sheehan, D.P. (Univ. of Cali- 
fornia, Irvine (USA)); McWilliams, R. pp. 160 of Conference record 
of the 1988 IEEE international conference on plasma science 
(abstracts). IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880651-: IEEE international conference on plasma _ science, 
Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2D2. 

Laboratory plasma-obstacle systems may be used to model as- 
pects of a number of natural and technological systems including 
interactions of space plasmas with planets and satellites, interpre- 
tation of plasma diagnostics, semiconductor device manufacture, 
antenna-plasma and limiter-plasma interactions in tokamaks. The 
authors report on the ion phase space development, and anoma- 
lous configuration space and velocity space transport in the near 
wake of a plasma-obstacle system. 


15666 The commercial potential of D-He3 fusion reactors. 
Kulcinski, G.L. (Fusion Technology Institute, Univ. of Wisconsin- 
Madison, 1500 Johnson Drive, Madison, WI (USA)); Sviatosiavsky, 
I.N.; Emmert, G.A.; Attaya, H.; Santarius, J.F.; Sawan, M.E.; Mu- 
sicki, Z. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

Many fusion scientists consider the D-He3 nuclear fueled reac- 
tion as the best prospect for generating clean energy in the next 
century. Although somewhat more difficult to initiate than the DT 
reaction, it holds the promise of substantial reduction in radiation 
hazard, full lifetime reactor components, low decay heat, no To 
breeding, class A waste disposal, and major safety benefits. Be- 
cause of the potentially higher electrical conversion efficiency, there 
are also important economic benefits that can be achieved. This 
paper describes the first estimates of the commercial prospects for 
the D-He3 reaction, a proposed development path, and the bene- 
fits such a fusion based economy can bring to mankind. 


15667 A study of the equilibrium phase of the field-reversed 
configuration. Webster, R.B. Thesis (Ph. D.). 177p. Purdue Univ., 
Lafayette, IN (US) (1988). Available from University Microfilms, PO 
Box 1764, Ann Arbor, MI 48106, Order No.88-25,595. 

A field-reversed configuration (FRC) is a toroidal plasma device 
presently being investigated as a potential magnetic confinement 
scheme for a fusion reactor. The amount of reversed magnetic flux 
(trapped flux) contained in the FRC is believed to play an important 
role in the confinement of particles and energy. Under the common 
assumptions about the internal structure of the FRC, the rate of 
decay of the trapped flux as inferred from experimental observa- 
tions exceeds the predictions of classical theory by factors ranging 
from 3 to 20. This discrepancy suggests a breakdown of the 
classical model near the reversal point of the FRC. In present ex- 
periments, the ions have orbits that are very large compared to 
typical gradient scale lengths; thus there is the possibility that fluid 
descriptions of the plasma are not applicable. An attempt is made 
here to determine whether the anomalous loss of trapped flux is 
due to kinetic effects. First, the two-dimensional equilibrium FRC is 
examined to determine (a) whether kinetic equilibrium effects or (b) 
two-dimensional geometrical effects could be responsible for the 
observed discrepancy. Second, a kinetic model of the FRC valid 


516 ERA Vol. 15, No. 6 


on the very long time scales characteristic of a transport problem is 
developed, to determine whether kinetic processes could be affect- 
ing the transport properties of the FRC. 


15668 Magnetic field pitch-angle measurments in the PBX- 
M tokamak using the motional Stark effect. Levinton, F.M. 
(JAYCOR, Plasma Technology Division, 3547 Voyager Street, Tor- 
rance, California 90503 (USA)); Fonck, R.J.; Gammel, G.M.; Kaita, 
R.; Kugel, H.W.; Powell, E.T.; Roberts, D.W. Physical Review Let- 
ters (USA), 63(19): 2060-2063 (6 Nov 1989). DOE Contract 
AC03-86ER80409;AC02-76CH03073. 

Polarimetry measurements of the Doppler-shifted H, emission 
from a neutral hydrogen beam on the PBX-M tokamak have been 
employed in a novel technique for obtaining q(f) and magnetic field 
pitch-angle profiles using the Stark effect. The resulting q(/ profile 
is very broad and its central value, q(0), is significantly below 1, 
which has important implications for theoretical models of saw- 
teeth. 


15669 Suppression of the tearing mode by energetic ions. 
Hegna, C.C. (Department of Applied Physics, Columbia University, 
New York, New York 10027 (USA)); Bhattacharjee, A. Physical Re- 
view Letters (USA), 63(19): 2056-2059 (6 Nov 1989). 

The effect of an energetic ion population on the nonlinear stabil- 
ity of a tearing mode of single helicity is determined using kinetic 
theory. A dynamical equation is derived for the magnetic-isiand 
width. It is shown that the island growth can be suppressed in a 
tokamak when the energetic ion-density profile peaks just outside 
the rational surface. Effects due to resistive interchanges and boot- 
strap currents are included in the model. 


15670 Stability of elongated cross-section tokamaks to ax- 
isymmetric even poloidal mode number deformations. Weiner, 
R. (Max-Planck-institut fuer Plasmaphysik, Garching, (Federal Re- 
public of Germany)); Jardin, S.C.; Pomphrey, N. Physics of Fluids 
B: Plasma Physics (USA), 1(12): 2349-2352 (Dec 1989). DOE 
Contract AC02-76CH03073. 

In a recent paper, Nakayama, Sato, and Matsuoka [Phys. Fluids 
31, 630 (1988)] suggested that elliptical cross-section tokamaks 
with aspect ratio F/a=3.2 and with elongation «=2.6 are unstable to 
a splitting (m=2, n=0) instability for plasma 6>5%, and that x>4.0 
plasmas are unstable to a splitting for 6>1%. The magnetohydro- 
dynamic evolution code tsc [J. Comput. Phys. 66, 481 (1986)] 
indicates, however, that such plasmas are robustly stable with re- 
spect to this splitting. In fact, a x=3.7 plasma with 6=23.0% shows 
no tendency to split. However, the addition of pinching coils at the 
waist will cause the plasma to split if the current in these coils ex- 
ceeds a critical value /,, which decreases with increasing beta. 


15671 Bifurcation theory of poloidal rotation in tokamaks: 
A model for L-H transition. Shaing, K.C. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831 (US)); Crume, E.C. Jr. 
Physical Review Letters (USA), 63(21): 2369-2372 (20 Nov 1989). 
DOE Contract AC05-840R21400. 

It is shown that the poloidal momentum balance equation in 
tokamaks has bifurcated solutions. The poloidal flow velocity U, 
can suddenly become more positive when the ion collisionality de- 
creases. The corresponding radial electric field E, becomes more 
negative and hence suppresses the turbulent fluctuations. Thus, 
plasma confinement is improved. The theory is employed to ex- 
plain the L-H transition observed in tokamaks. 
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Refer also to citation(s) 12988, 13450, 13451, 13452, 13453, 
13454, 13455, 14650, 14651, 14652, 14654, 14657, 14677, 14679, 
14814, 15645 


15672 (AD-A-212935/1/XAB) Fusion propulsion study. Fi- 
nal report, September 1987-January 1989. Haloulakos, V.E.; 
Bourque, R.F. McDonnell Douglas Space Systems Co., Huntington 
Beach, CA (USA). Jul 1989. 239p. Available from NTIS, PC 
A11/MF A02. 

This study explored the potential of fusion propulsion for Air 
Force missions. Fusion fuels and existing confinement concepts 
were evaluated according to elaborate criteria. Two fuels 





(deuterium-tritium and deuterium-helium 3 (D-*He)) were consid- 
ered worthy of further consideration. D-°He was selected as the 
most attractive for this Air Force study. The colliding translating 
compact-torus-confinement concept was evaluated in depth and 
found to possibly possess the low mass and compactness 
required. Another possible concept is inertial confinement with pro- 
pellant surrounding the target. A key issue for any long-burn 
concept is propellant addition without interfering with the fusion 
burn. This is required to increase thrust and generate an optimum 
specific impulse for a given mission. A reusable orbit-transfer vehi- 
cle (ROTV) was identified as a mission and application where 
fusion propulsion can play a constructive role and is superior to 
both cryogenic-chemical-bipropeliant and nuciear-fission propulsion 
systems. Numerous technical and technological problems were 
identified, and a development program is recommended. 


15673 (CEA-CONF-9620) High speed pellet development. 
Claudet, G. (CEA Centre d’Etudes Nucleaires de Grenoble, 38 
(France)); Disdier, F.; Lafferranderie, J.; Sonnenberg, K.; Ku- 
pachus, P.; Balley, W.; Helm, J.; Krehl, P. CEA Centre d’Etudes 
Nucleaires de Grenoble, 38 (France). Jan 1988. 4p. (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). Order Number DE90741298. Available 
from NTIS (US Sales Only), PC AO2/MF A01. 

Advanced pneumatic propulsion systems have been developed 
using two stage and arc heater guns. For pellet preparation a 
freezing cell for condensing the do-gas is incorporated into the gun 
barrel. Results on the optimization of condensation parameters to 
find the mechanical limits of deuterium ice and of accelerations 
tests using a 2-stage gun with plastic as well as d2-pellets are dis- 
cussed. It appears that two stage gun systems can provide a 
rather constant acceleration even in their low pressure regime 
suitable for pellet injection. The peak acceleration tolerable for do- 
pellets, however turned out to be less than 5.10° ms-? and a 
serious erosion effect of the pellet makes the use of long gun bar- 
rel rather problematic. At present it is concluded that only the sabot 
technique can overcome the stress and erosion effect limitations. 


15674 (CONF-891093—22) Wall conditioning and leak local- 
ization In the advanced toroidal facility. Langley, R.A.; 
Glowienka, J.C.; Mioduszewski, P.K.; Murakami, M.; Rayburn, T.F.; 
Simpkins, J.E.; Schwenterly, S.W.; Yarber, J.L. Oak Ridge National 
Lab., TN (USA). [1989]. 19p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From 36. American 
Vacuum Society national vacuum symposium; Boston, MA (USA); 
23-27 Oct 1989. Order Number DE90005446. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

The Advanced Toroidal Facility (ATF) vacuum vessel and its in- 
ternal components have been conditioned for plasma operation by 
baking, discharge cleaning with hydrogen and helium, and gettering 
with chromium and titanium. The plasma-facing surface of ATF con- 
sists mainly of stainless steel with some graphite; the outgassing 
area is dominated by the graphite because of its open porosity. 
Since this situation is somewhat different from that in other fusion 
plasma experiments, in which a single material dominates both the 
outgassing area and the plasma-facing area, different cleaning and 
conditioning techniques are required. The situation was aggravated 
by air leaks in the vacuum vessel, presumably resulting from bak- 
ing and from vibration during plasma operation. The results of the 
various cleaning and conditioning techniques used are presented 
and compared on the basis of residual gas analysis and plasma 
performance. A technique for detecting leaks from the inside of the 
vacuum vessel is described; this technique was developed be- 
cause access to the outside of the vessel is severely restricted by 
external components. 10 refs., 6 figs., 2 tabs. 


15675 (CONF-891204—18) Enhanced tritium transport and 
release by solids modification. Kopasz, J.P.; Tam, S.W.; John- 
son, C.E. Argonne National Lab., IL (USA). [1989]. 12p. Sponsored 
by U.S. DOE Energy Research. DOE Contract W-31109-ENG-38. 
From 4. international conference on fusion reactor materials; Kyoto 
(Japan); 4-8 Dec 1989. Order Number DE90005636. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

To improve the tritium release characteristics of lithium ceramics, 
we are investigating the effects of dopants on tritium transport and 
release. Prior work has suggested a correlation between tritium 


and lithium diffusion in lithium-containing ceramics. This correlation 
has led us to propose a mechanism for tritium diffusion in which 
the tritium diffuses in the form of a lithium vacancy-triton complex. 
If this is the case, one should be able to increase the tritium diffu- 
sivity by increasing the number of lithium vacancies and thereby 
increasing the number of vacancy-triton complexes. The size of the 
increase in the diffusivity, however, will be dependent upon several 
parameters, including the binding energy of the vacancy-triton com- 
plex. Our calculations indicate that, under conditions comparable to 
those in some in-pile irradiation experiments, a binding energy of 
around 84 kJ/mol should increase the diffusivity and lead to a de- 
crease in the steady-state tritium inventory by about a factor of six. 
21 refs., 2 tabs. 


15676 (CONF-891240-2-Vugraphs) Overview of the ATF-2 
studies: Vugraphs. Lyon, J.F.; Carreras, B.A.; Dresner, L.; Hirsh- 
man, S.P.; Morris, R.N.; Painter, S.L.; Rome, J.A. Oak Ridge 
National Lab., TN (USA). 1989. 52p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. From First 
international Toki conference on plasma physics and controlled nu- 
clear fusion; Toki (Japan); 4-8 Dec 1989. Order Number 
DE90004925. Available from NTIS, PC A04/MF A01; OSTI; INIS; 
GPO Dep. 

Design studies focusing on critical physics and engineering is- 
sues for a low-aspect-ratio, large next generation stellarator ATF-II 
are described. 9 refs., 5 figs. 


15677 (DOE/DP/40200—102-Vol.40) LLE Review: Volume 40: 
Quarterly report, Ju ber 1989. Knox, R. (ed.). 
Rochester Univ., NY (USA). Lab. for Laser Energetics. [1989]. 72p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract FC03- 
85DP40200. Order Number DE90006166. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

This volume of the LLE Review, covering the period of July— 
September 1989, is concerned primarily with uniformity studies. 
The first article is a report on a series of target experiments with 
improved irradiation uniformity in major increases in neutron yield 
were improved. The first of two articles on theoretical develop- 
ments presents a new interpretation of burn-through experiments, 
continuing a study reported in LLE Review 35. The second theoret- 
ical article suggests a change in disturbed phase-plate design that 
can improve beam uniformity over that achieved with radon-pattern 
plates. The fourth and fifth articles report that uniformity in the de- 
position of DT layers in microballons at very low temperatures has 
been achieved by a temperature-gradient technique, and that 
aberration-free interferograms are now being obtained in the target 
chamber. Finally, the activities of the National Laser Users Facility 
and the GDL and OMEGA laser facilities are summarized. 


15678 (EGG-2588) Fusion Safety Program annual report, 
fiscal year 1989. Holland, D.F.; Cadwallader, L.C.; Brereton, S.J.; 
Herring, J.S.; Longhurst, G.R.; Lyon, R.E.; Merrill, B.J.; Piet, S.J. 
EG and G Idaho, Inc., Idaho Falls, ID (USA). Jan 1990. 75p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO7- 
761D01570. Order Number DE90005788. Available from NTIS, PC 
A04/MF A01; OSTI; INIS; GPO Dep. 

This report summarizes the Fusion Safety Program major activi- 
ties in FY-1989. The Idaho National Engineering Laboratory (INEL) 
is the designated lead laboratory and EG&G Idaho, Inc., is the 
prime contractor for this program, which was initiated in 1979. Ac- 
tivities are conducted at the INEL and in participating organizations 
including the Westinghouse Hanford Company at the Hanford Engi- 
neering Development Laboratory, the Massachusetts Institute of 
Technology, and the University of Wisconsin. The technical areas 
covered in the report include tritium safety, activation product 
release, reactions involving lithium breeding materials, safety of fu- 
sion magnet systems, plasma disruptions, risk assessment 
methodology, and computer code development for reactor tran- 
sients. Also included in the report is a summary of the safety and 
facilities design studies performed by the INEL for the Compact 
Ignition Tokamak design project, the safety analysis for the Interna- 
tional Thermonucilear Experimental Reactor design, and the 
technical support for the ARIES commercial reactor design study. 
10 refs., 15 figs., 7 tabs. 
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15679 (JAERI-M-89-117) Study on negative-ion-based neu- 
tral beam injection system for JT-60 upgrade. Matsuoka, 
Mamoru (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Kamada, Hiroshi; 
Kikuchi, Mitsuru; Kuriyama, Masaaki; Kusama, Yoshinori; Ni- 
nomiya, Hiromasa; Ohara, Yoshihiro; Yamamoto, Shin. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1989. 38p. (in 
Japanese). Order Number DE90741483. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

In the JT-60 long-term program, current drive experiments in 
high density plasmas are planned in an Advanced Experiment (3), 
starting in 1993. A negative-ion-based neutral beam injection sys- 
tem (N-NBI) is proposed as a main current driver in those 
experiments. Prior to the propose, physical issues on the JT-60 N- 
NBI were discussed. This report is based on a summary of the 
discussion. It was clarified that the N-NBI would be a vital hard- 
ware for alpha-heating experiments by a two-component-torus 
effect and other various experiments combined with present heat- 
ing and pellet injection systems, in addition to neutral beam current 
drive experiments. (author). 


15680 (LA-UR-89-4253) Accelerator-based intense neutron 
source for materials R&D. Jameson, R.A. Los Alamos National 
Lab., NM (USA). [1990]. 18p. Sponsored by U.S. DOE Man- 
agement & Administration. DOE Contract W-7405-ENG-36. 
(CONF-900156-1: 2. international symposium on advanced nu- 
clear energy research - evolution by accelerators, Mito (Japan), 
24-26 Jan 1990). Order Number DE90004869. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Accelerator-based neutron sources for R & D of materials in 
nuclear energy systems, including fusion reactors, can provide suf- 
ficient neutron flux, flux-volume, fluence and -other attractive 
features for many aspects of materials research. The neutron spec- 
trum produced from the D-Li reaction has been judged useful for 
many basic materials research problems, and to be a satisfactory 
approximation to that of the fusion process. The technology of 
high-intensity linear accelerators can readily be applied to provide 
the deuteron beam for the neutron source. Earlier applications in- 
cluded the Los Alamos Meson Physics Facility and the Fusion 
Materials Irradiation Test facility prototype. The key features of to- 
day's advanced accelerator technology are presented to illustrate 
the present state-of-the-art in terms of improved understanding of 
basic physical principles and engineering technique, and to show 
how these advances can be applied to present demands in a 
timely manner. These features include how to produce an intense 
beam current with the high quality required to minimize beam 
losses along the accelerator and transport system that could cause 
maintenance difficulties, by controlling the beam emittance through 
proper choice of the operating frequency, balancing of the forces 
acting on the beam, and realization in practical hardware. A most 
interesting aspect for materials researchers is the increased flexibil- 
ity and opportunities for experimental configurations that a modern 
accelerator-based source could add to the set of available tools. 8 
refs., 5 figs. 


15681 (LBL-27424) The giant ion sources of neutral-beam 
injectors for fusion. Kunkel, W.B. Lawrence Berkeley Lab., CA 
(USA). Jul 1989. 25p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO03-76SF00098. (CONF-890703-30: International 
conference on ion sources, Berkeley, CA (USA), 10-14 Jul 1989). 
Order Number DE90006095. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

All large tokamak fusion experiments today use auxiliary heating 
by multi-megawatt beams of neutral isotopes of hydrogen injected 
with energies in the neighborhood of 100 keV per atom. This re- 
quires reliable operation of large ion sources, each delivering many 
tens of amperes of protons or deuterons, and soon even tritons. 
For meaningful experiments these sources must operate with pulse 
durations measured in seconds, although the duty factor may still 
be small. It is remarkable that the successful sources developed in 
Europe, Japan and the US are all very similar in basic design: the 
plasma is produced by diffuse low-pressure high-current dis- 
charges in magnetic multipole “buckets” was distributed 
thermionically emitting cathodes. This paper briefly reviews the 
principal considerations and the basic physics of these sources, 
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and summarizes the collective experience to date and describes 
the impressive recent performance of the US Common Long Pulse 
Source, as a specific example. 20 refs., 6 figs., 2 tabs. 


15682 (ORNL/FTR-3514) [Fusion reactor materials]: For- 
eign trip ; December 1, 1989-December 16, 1989. 
Burchell, T.D. Oak Ridge National Lab., TN (USA). 5 Jan 1990. 
17p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE90005456. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The purpose of this trip is to participate and present a paper in 
the Fourth International Conference on Fusion Reactor Materials 
(ICFRM-4) at Kyoto, Japan, December 4-8, 1989; and to partici- 
pate in two workshops at the University of Tokyo: (1) Fusion 
Reactor Fuel-Materials Interactions, December 11-12, 1989, and 
(2) P-149, United States-Japan Workshop on Evaluation of Radia- 
tion Damage in Ceramics and Graphite, December 12-13, 1989. 
The purpose is also to visit the Japan Atomic Energy Research In- 
stitute (JAERI), Tokai and Naka establishments to discuss the 
Japanese program for graphite and carbon/carbon composite irra- 
diations, and tour the important research facilities (JT-60 and the 
Materials Strength Laboratory) on December 14-15, 1989. 


15683 (SAND-89-2672C) Power deposition on toroidal 
limiters in TEXTOR. Watkins, J.G. (Sandia National Labs., Albu- 
querque, NM (USA)); McGrath, R.T.; Finken, K.H.; Dippel, K.H.; 
Moyer, R. Sandia National Labs., Albuquerque, NM (USA). [1989]. 
4p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. (CONF-890302-22: 16. European conference 
on controlled fusion and plasma physics, Venice (Italy), 13-17 Mar 
1989). Order Number DE90005958. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Power deposition measurements have been carried out on the 
ALT-II toroidal belt pump limiter and the inner bumper limiter in 
TEXTOR for Ohmic, neutral beam and RF heated discharges. Two 
infrared cameras and the ALT-Ii thermocouple array indicate that 
Ag remains unchanged (7 mm) in the presence of beams but 
increases to 10 mm with ICRH. The heating distribution is less uni- 
form on the bumper limiter than on ALT-II, which potentially could 
explain the differences seen in graphite surface pumping. 9 refs., 3 
figs., 1 tab. 


15684 (SAND-89-2673C) Particle exhaust during neutral 
beam heating with the toroidal belt pump limiter ALT-Il [ Ad- 
vanced Limiter Test-if] TEXTOR. Moyer, R.A. (California Univ., 
Los Angeles, CA (USA). Dept. of Mechanical, Aerospace and Nu- 
clear Engineering); Doerner, R.P.; Gray, D.; Conn, R.W.; Corbett, 
W.J.; Dippel, K.H.; Finken, K.H.; Hardtke, A.; Nakamura, K.,; 
Watkins, J.G. Sandia National Labs., Albuquerque, NM (USA). 
[1989]. 5p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. (CONF-890302-23: 16. European 
conference on controlled fusion and plasma physics, Venice (italy), 
13-17 Mar 1989). Order Number DE90005400. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Particle collection, removal, and exhaust by the toroidal belt 
pump limiter ALT-IIl have been measured in deuterium discharges 
with co-, counter-, and balanced injection of 48 keV neutral hydro- 
gen particles. Particle collection increases from 50-80 A to 150-320 
A during 1.2 MW of co- or counter-injection or 2.4 MW of balanced 
injection. The removal rate for pumping at two of the eight blades 
(8 of 15 scoops) reaches 2.7 Torr-V/s with a removal efficiency of 
nearly 45%. Extrapolating these results to a full belt with 15 scoops 
and eight pumps yields 140 amps of removal. This compares fa- 
vorably with the maximum injectable current of 50 A and suggests 
that ALT-II with full pumping can provide sufficient exhaust during 
NI heating. 4 figs. 


15685 (SAND-89-2675C) First pump limiter experiments in 
TORE SUPRA. Chatelier, M.; Kiepper, C.C.; Bruneau, J.L.; Chap- 
puis, P.; Gil, C.; Guilhem, D.; Lipa, M.; Rodriguez, L.; Vallet, J.C.; 
Van Houtte, D. Sandia National Labs., Albuquerque, NM (USA). 
[1989]. 4p. Sponsored by U.S. DOE Defense Programs; U.S. DOE 
Energy Research. DOE Contract AC04-76DP00789;AC05- 
840R21400. (CONF-890302-25: 16. European conference on 
controlled fusion and plasma physics, Venice (Italy), 13-17 Mar 





1989). Order Number DE90004968. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The operation of TORE SUPRA at full power (25MW, 30s) has 
led to the design of a full set of actively pumped carbon limiters to 
remove at least 8MW and to partially control the particle balance. 
An interim version is now installed, composed of 5 vertical and one 
horizontal outboard (OPL) pump limiters, semi-inertially water 
cooled. The latter is a result of a collaboration between the US 
DOE and the Association EUR-CEA, it is fully instrumented and 
therefore can serve as a reference for the final design. Ohmic dis- 
charges (1.85T, 740kA, 8.5s) in helium have been used to test the 
thermal load on and the particle exhaust efficiency of the OPL. In 
these experiments the plasma is formed on the inner wall (R = 232 
cm, a = 76 cm) and subsequently displaced (6 cm) outward, early 
on the current plateau, to lean on the OPL (R = 238 cm, a = 75 
cm). In addition to the limiters above, a non-pumped outboard 
(ONLP) limiter of identical shape to the OPL served to produce 
similar discharges for better comparison and determination of parti- 
cle control. A comparison is made hereafter of the thermal load 
and particle pumping effects on the OPL when the plasma is in 
contact either with the OPL/ONPL alone or with the OPL and the 
vertical limiters together. 3 refs., 1 fig., 2 tabs. 


15686 (UCID-21837) Overview of defense applications of 
ICF [inertial Confinement Fusion]. Hogan, W.J.; Tobin, M.T. 
Lawrence Livermore National Lab., CA (USA). 15 Aug 1989. Qp. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90005745. Available from NTIS, 
PC AO2/MF A01 - OSTI; GPO Dep. 

The objective of the Inertial Confinement Fusion (ICF) Program is 
to demonstrate a significant fusion capability in the laboratory. The 
applications of ICF are broad and numerous, ranging from basic 
and applied science to weapons physics and weapons effects to 
energy production and eventually space power and propulsion. This 
paper is limited to a brief summary of the applications of ICF to de- 
fense programs, and in particular, the nuclear weapons R & D and 
technology base. While relevant weapons physics experiments are 
currently conducted using the Nova laser, the ultimate contribution 


of ICF in this area will be a Laboratory Microfusion Facility (LMF) 
in which fusion yields of 100 to 1000 Mu, provided in a single ex- 
perimental shot, can be used to attain the near-term applications. 


15687 (UCRL-—21259) Stability analysis of cryogenic direct- 
drive ICF target and a method for fabricating hollow silica 
aerogel spheres: Final report. Kim, Kyekyoon (Illinois Univ., Ur- 
bana, IL (USA). Dept. of Electrical and Computer Engineering). 
Lawrence Livermore National Lab., CA (USA). Jul 1989. 40p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90005551. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

A brief description of the work done under LLNL Subcontract No. 
4180405, which expired as of December 31, 1988, is presented. 
The work performed under this subcontract covered a wide range 
of research activities which may be generically labeled as “Techni- 
cal Investigation of Cryogenic Laser Fusion Target Fabrication and 
Characterization.” However, the specific work performed during the 
period of October 1, 1987 through December 31, 1988, which this 
report concentrates on, covers the following three categories of re- 
search: Theoretical study of the stability of a thermally induced, 
uniformly thick liquid fuel layer inside a spherical-shell ICF target. 
Development of methods for fabricating spherical-shell low-density 
foam targets using hollow drop generation and sol-gel processing 
techniques. Further study of the behavior of a liquid D-T mixture 
layer inside an ICF target using a ternary-mixture approach with 
the inclusion of convection and thermal diffusion effects. 


15688 (UCRL-—21292) Inertial confinement fusion reactor 
cavity analysis: Report for the period 1 July 1988-30 June 
1989. MacFarlane, J.J.; Peterson, R.R.; Corradini, M.L.; Moses, 
G.A.; Bang, K.H.; Barry, J.J. Wisconsin Univ., Madison, WI (USA). 
Fusion Technology Inst. Jul 1989. 151p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (UWFDM— 
793). Order Number DE90006269. Available from NTIS, PC 
A08/MF A01 - OSTI; GPO Dep. 

This report discusses the following research topics on inertial 
confinement target chamber design: x-ray vaporization of first wall 
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materials; liquid metal condensation experiment; droplet formation 
in ICF target chambers; and laboratory microfusion facility calcula- 
tions. 


15689 (UCRL-—102074) Acceleration of Spheromak Toruses 
experimental results & fusion applications. Hartman, C.W.; Ed- 
dieman, J.L.; Hammer, J.H.; Logan, B.G.; Molvik, A.W. Lawrence 
Livermore National Lab., CA (USA). Dec 1989. 7p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-8911130—-11: 11. US/Japan workshop on field-reversed 
configurations and compact toroids, Los Alamos, NM (USA), 7-9 
Nov 1989). Order Number DE90005312. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

In this paper we describe the Compact Torus Accelerator (CTA) 
concept, summarize the status of CTA development in the RACE 
(Plasma Ring Accelerator Experiment) program, and discuss fusion 
applications. 5 figs., 2 tabs. 


15690 (UCRL—102540) Generalized multibody computer 
simulations of plasme-wall desorption and ener. 
processes. Karo, A.M. (Lawrence Livermore National Lab., CA 
(USA)); Hiskes, J.R.; DeBoni, T.M.; Hardy, J.R. Lawrence Liver- 
more National Lab., CA (USA). Dec 1989. 12p. by U.S. 
Department of Defense. DOE Contract W-7405-ENG-48. (CONF- 
891055—7: 5. international symposium on the production and 
neutralization of negative ions and beams, Upton, NY (USA), 30 
Oct - 3 nov 1989). Order Number DE90006260. Available from 
NTIS, PC A03/MF A01 - OSTI. 

We present calculations that describe the kinematic factors influ- 
encing the recombinant desorption of hydrogen from metal 
surfaces and a preliminary study of the sputtering and possible re- 
combination of subsurface hydrogen following surface impact of a 
flux of ions. A new multi-body computer molecular dynamics 
method used in these studies is discussed. In the first instance we 
are able to describe both a scattering channel in which backscat- 
tering is the dominant result and also a reactive channel leading to 
molecular formation with the molecules leaving the surface in 
vibrationally-excited states. The importance of these processes to 
negative ion formation is discussed. 9 refs., 4 figs. 


15691 Transient heating method for thermionic cathodes in 
REB generators. Getty, W.D. (Univ. of Michigan, Ann Arbor, MI 
(US)); Herniter, M.E.; Lipscomb, G.A. pp. 160 of Conference 
record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-—: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2P28. 

This paper describes a transient heating method suitable for 
pulsed high-voltage machines. It reduces the average cathode 
heating power and does not require inductive isolation, which be- 
comes increasingly difficult as the beam pulse length extends into 
the ys regime. This proposed method uses resistive isolation and 
capacitively-stored energy in the same manner as in a Marx gener- 
ator. The cathode heating method is by electron bombardment, 
and LaBé6 is used as the cathode material. 


15692 Thermionic source design. True, R. (Litton Systems, 
Electron Devices Div., San Carlos, CA (US)). pp. 160 of Confer- 
ence record of the 1988 IEEE international conference on plasma 
science (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2C1-2. 

This paper describes codes and methods used to design high 
quality diode and gridded Pierce guns. Such guns are used in trav- 
elling wave tubes, klystrons, linear accelerators, free-electron 
lasers, and other E-beam devices. PC code TMLBMC is discussed. 
Either this code (or PRCGUN) can be used to obtain a preliminary 
gun design. Two methods useful in determining the electrode con- 
tours external to the beam (focus electrode and anode with hole) 
are presented. These are based on matching the fields along the 
beam edge and in the center of the Pierce gun. An analytic method, 
and a numerical method based on the solution of Laplace’s equa- 
tion (in combination with data from TMLBMC), are presented. 
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15693 Potential double layer structures in the wake of an 
object. Gabriel, S. (Jet Propulsion Lab., Pasadena, CA (US)); Le- 
ung, P. pp. 160 of Conference record of the 1988 IEEE international 
conference on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651-: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 1A2. 

Recent observations from shuttle flights have indicated that the 
angle (6) between the velocity vector and the earth's magnetic field 
may have a significant effect on the electrostatic noise generated in 
the wake region. In an attempt to understand the effect of magnetic 
field on the structure of the wake region, a laboratory simulation of 
plasma flow around a one dimensional obstacle was performed. 
The plasma was generated using an ion beam neutralized by elec- 
trons emitted from hot filaments. The temperature of electrons was 
approximately 4 eV. The magnitude of the ambient magnetic field 
ranges from 0 to 25 gauss and the flow velocity has a Mach num- 
ber ranging from 2 to 7. The electrons are strongly magnetized 
whereas the ions are essentially unmagnetized. In addition, shock 
waves structures were observed to propagate radially away from 
the wake region for small values of 6. This paper presents the po- 
tential structure in the wake region and results showing the change 
in the topology of the wake region as 6 varies. 


15694 A self-consistent model of the cathode-fall of glow 
discharges. Chen, H. (Oki Dominion Univ., Norfolk, VA (US)); 
Schoenbach, K.H. pp. 160 of Conference record of the 1988 IEEE 
international conference on plasma science (abstracts). IEEE 
Service Center, Piscataway, NJ (1988). (CONF-880651—: IEEE in- 
ternational conference on plasma science, Seattle, WA (USA), 6-8 
Jun 1988). 

Technical Paper 1B6. 

The strong spatial variation of the electric field intensity in the 
vicinity of the cathode of a gas discharge requires the use of mi- 
croscopic methods to describe the non-equilibrium behavior of the 
electron dynamics in this region. The authors developed a model 
of the cathode fall using a one-dimensional Monte-Carlo code, 
which allows one to obtain the spatial distribution of rate coeffi- 
cients, and the electron drift velocity for a given electric field 
intensity in the cathode-fall. The results of this calculation are used 
to find the charged particle density distribution in this region and 
consequently, by means of Poisson's equation, the electric field in- 
tensity, which generally is different from the initially assumed one. 
In order to obtain a self-consistent solution for the cathode-fall, the 
described computational process is repeated until a sufficient con- 
formity between subsequently calculated electric field profiles is 
reached. This iterative procedure gives a solution for the thickness 
of the cathode fall layer, the electric field profile in this boundary 
layer, and the particle density and current density distributions in 
the discharge. 


15695  Fast-opening vacuum switches for high-power induc- 
tive energy storage. Cooperstein, G. (Naval Research Lab., 
Washington, DC (US)). pp. 160 of Conference record of the 1988 
IEEE international conference on plasma science (abstracts). IEEE 
Service Center, Piscataway, NJ (1988). (CONF-880651-: IEEE in- 
ternational conference on plasma science, Seattle, WA (USA), 6-8 
Jun 1988). 

Technical Paper 3R. 

The subject of fast-opening vacuum switches for high-power in- 
ductive energy storage is emerging as an exciting new area of 
plasma science research. This opening switch technology, which 
generally involves the use of plasmas as the switching medium, is 
key to the development of inductive energy storage techniques for 
pulsed power which have a number of advantages over conven- 
tional capacitive techniques with regard to cost and size. This 
paper reviews the state of the art in this area with emphasis on ap- 
plications to inductive storage pulsed power generators. Discussion 
focuses on fast-opening vacuum switches capable of operating at 
high power (>10'2W). These include plasma erosion opening 
switches, ion beam opening switches, plasma filled diodes, reflex 
diodes, plasma flow switches, and other novel vacuum opening 
switches. 


15696 TIBER IWVETR nuclear shielding and optional tritium 
breeding system: An overview. . Lee, J.D. (Lawrence Livermore 
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National Lab., P.O. Box 5511, L-644, Livermore, CA (USA)); 
Sawan, M. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). DOE 
Contract W-7405-ENG-48. (CONF-871007—: 12. symposium on fu- 
sion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

TIBER Il, the Tokamak Ignition/Burn Experimental Reactor II is 
presented. It is a design concept developed as the US candidate 
for an International Engineering Test Reactor (ETR). An important 
objective of this design is to minimize cost by minimizing major ra- 
dius while providing a wall loading greater than 1.0 MW/m2 and a 
total fluence greater than 3.0 MWY/m2 needed for blanket module 
testing. The shielding required for the superconducting TF coils is 
an important element in setting TIBER II's 3.0m major radius. 


15697 Neutronics predictions for the conceptual design of a 
proposed fusion reactor blanket simulation facility. Beller, D.E. 
(Air Force institute of Technology, School of Engineering, Wright- 
Patterson Air Force Base, OH (USA)); Ott, K.O.; Terry, W.K. vp. of 
Proceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). (CONF-871007—: 12. sym- 
posium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

A new conceptual design of a fusion reactor blanket simulation 
facility, the Fusion Reactor Blanket Facility (FRBF), has been de- 
veloped. The design is based on principles successfully employed 
in the Purdue Fast Breeder Blanket Facility (FBBF), where 
substantial differences between neutronics predictions and experi- 
mental results have been found. These discrepancies can be 
nearly fully attributed to calculation methods, not to experimental 
results, because in the FBBF design deficiencies that could affect 
experimental results are minimized. The FRBF design was devel- 
oped with the same goal of reducing design deficiencies. The 
conceptual design of this FBBF-analog is presented. Essential fea- 
tures are a cylindrical geometry and a -14-MeV neutron source 
with a cosine-shaped axial intensity distribution. 


15698 TIBER activation analysis. Attaya, H. (Fusion Technol- 
ogy Institute, Univ. of Wisconsin-Madison, 1500 Johnson Drive, 
Madison, WI (USA)). vp. of Proceedings of the 12th symposium on 
fusion engineering. IEEE Service Center, Piscataway, NJ (1987). 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

TIBER-II is an engineering test reactor designed to establish the 
technical feasibility for fusion, and is a U.S. option for the prospec- 
tive International Thermonuclear Test Reactor (ITER). The TIBER-II 
baseline design has a 3 m major radius, 3.6 aspect ratio, and 1.1 
MW/m? average neutron wall loading. The inboard shield is about 
5 m thick and structurally consists of tungsten alloy and PCA al- 
loy. The outboard is 1.52 m thick and utilizes PCA as structure and 
beryllium as a neutron multiplier. An aqueous solution of 160 g 
LiNO,/liter is used throughout as a coolant and breeder. A one- 
dimensional cylindrical model for TIBER is used to calculate the 
neutron flux and the radioactivities. Activities are calculated during 
and after 2.5 full power years (FPY) of operation. 


15699 Low technology high tritium breeding blanket con- 
cept. Gohar, Y. (Argonne National Lab., Fusion Power Program, 
Argonne, IL (USA)); Baker, C.C.; Smith, D.L.; Billone, M.C.; Cha, 
Y.S.; Clemmer, R.; Finn, P.A.; Hassanein, A.M.; Johnson, C.E.; 
Liu, Y. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The authors discuss a low technology high tritium breeding blan- 
ket concept developed for the INTOR design. The main function of 
this low technology bianket is to produce the necessary tritium for 
INTOR operation with minimum first wall coverage. The INTOR first 
wall, blanket, and shield are constrained by the dimensions of the 
reference design and the protection criteria required for different 
reactor components and dose equivalent after shutdown in the re- 
actor hall. It is assumed that the blanket operation at commercial 
power reactor conditions and the proper temperature for power 
generation can be sacrificed to achieve the highest possible tritium 
breeding ratio with minimum additional research and develop- 
ments, and minimal impact on reactor design and operation. In 
addition, several other factors have been considered including 





safety, reliability, lifetime, fluence, number of burn cycles, simplic- 
ity, cost and development issues. 


15700 Comparative analysis of the performance of solid 
breeders. Raffray, A.R. (Mechanical, Aerospace and Nuclear Engi- 
neering Dept., Univ. of California-Los Angeles, Los Angeles, CA 
(USA)); Abdou, M.A.; Song, M.; Puigh, R.; Gierszewski, P.J. vp. of 
Proceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). (CONF-871007—: 12. sym- 
posium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

Seventeen solid breeder/multiplier material combinations were 
compared in a blanket design context on the basis of selected per- 
formance parameters. The performance parameters fall in five 
general categories: neutronics, thermomechanics, tritium, activation 
and economics. The results show that Li2O is the only ceramic 
which has a chance of satisfying the tritium self-sufficiency criterion 
without a multiplier. Among ternary ceramics, the silicates appear 
the most attractive for the cases with a multiplier, based on the 
performance parameters selected for this study. In terms of config- 
uration, the homogeneous mixture and multiplier and solid breeder 
is attractive from many aspects and should be experimentally in- 
vestigated. Be is superior to BeO as a multiplier and BeO is also 
unattractive based on its high tritium diffusive inventory. Sphere 
pac is preferred to sintered block as solid breeder material form. 


15701 The integrated CIT TF coll analysis system. Bialek, J. 
(Plasma Physics Lab., Princeton Univ., P.O. Box 451, Princeton, 
NJ (USA)); Brooks, A.; Sheffield, G. vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, Piscat- 
away, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The analysis of a toroidal field coil may be a very involved effort 
combining the effects of electromagnetic, thermal, and mechanical 
phenomena. in order to evaluate the evolving CIT TF coil design 
an integrated system of computer codes has been developed at 
PPPL. These codes together allow PPPL to evaluate a TF coil de- 
sign on the time scale of a couple of days. This paper provides an 
overview of the procedures and codes developed. A sample of the 
analysis results at each step of the procedure is provided in this 
paper. 


15702 Composite insulation materials: Requirements for a 
small, superconducting, ignited tokamak. . Summers, L.T. 
(Lawrence Livermore National Lab., Univ. of California, Livermore, 
CA (USA)); Miller, J.R. vp. of Proceedings of the 12th symposium 
on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). DOE Contract W-7405-ENG-48. (CONF-871007—: 12. sym- 
posium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

Compact tokamak designs, such as the Tokamak ignition/Burn 
Experimental Reactor (TIBER Il), achieve small size and low cost 
with reduced nuclear shielding. The inner turns of the toroidal-field 
(TF) coils, including electrical insulation, must survive a neutron flu- 
ence of approximately 10'® n/cm*. The TIBER Ii magnets will use 
a turn-to-turn composite insulation consisting of ceramic or glass 
fibers impregnated with an organic resin. The authors review the 
TIBER Ii nuclear environment and the electrical and mechanical re- 
quirements of the organic insulation. They discuss the properties of 
commercially available insulting materials, the effects of high radia- 
tion fluence, the possibility of these materials meeting TIBER Il 
requirements, and future research and development needs. 


15703 Engineering features of the Alcator C-mod tokamak. 
Montgomery, D.B. (M.I.T. Plasma Fusion Center (USA)); Becker, 
H.; Besen, M.; Childs, R.; Diatchenko, N.; Fertl, K.; Gwinn, D.; 
Humphries, D.; Hutchinson, |.; Lipschultz, B. vp. of Proceedings of 
the 12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

Alcator C-Mod is a tokamak under construction at M.I. T. It is an 
upgrade to the Alcator C facility aimed at exploring ICRF heating, 
impurity control, fueling, and shaping in high performance toka- 
maks. It will be the first tokamak that combines high toroidal field 
with a high shaping and plasma current capability, and is thus 
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prototypical of the Compact ignition Tokamak. To achieve the si- 
multaneous goals of high field and high current, Alcator C-Mod has 
several unique engineering design features. This paper describes 
the current status of the engineering design concentrating on criti- 
cal issues and those aspects which have changed since the 
previous descriptions. 


15704 ORNL compact loop antenna design for TFTR and 
tore supra. Taylor, D.J. (Oak Ridge National Lab., P.O. Box Y, 
Oak Ridge, TN (USA)); Baity, F.W.; Hoffman, D.J.; Mcliwain, R.L.; 
Ray, J.M. vp. of Proceedings of the 12th symposium on fusion en- 
gineering. IEEE Service Center, Piscataway, NJ (1987). DOE 
Contract ACO05-840R21400. (CONF-871007-—: 12. symposium on 
fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The goal of supplemental ion cyclotron resonant heating (ICRH) 
of fusion plasma is to deliver power at high efficiencies deep within 
the plasma. The technology for fast-wave ICRH has reached the 
point of requiring proof-of-performance demonstrations of specific 
antenna configurations and their mechanical adequacy for operat- 
ing in a fusion environment. Oak Ridge National Laboratory 
(ORNL) has developed the compact loop antenna concept based 
on a resonant double loop (RDL) configuration for use in both the 
Tokamak Fusion Test Reactor (TFTR) and Tore Supra ICRH 
programs. A description and a comparison of the technologies de- 
veloped in the two designs are presented. 


15705 Fabrication of the helical field coll components for 
the advanced toroidal facility. Cole, M.J. (Martin Marietta Energy 
Systems, Inc., P.O. Box Y, Oak Ridge, TN (USA)); Whitson, J.C.; 
Banks, B.J. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The fabrication techniques used to manufacture the major com- 
ponents of the helical field (HF) coil segments for the Advanced 
Toroidal Facility (ATF) are described. The major components of an 
HF coil segment are 14 water-cooled, copper conductors and a T- 
shaped stainless steel support member (or “tee”). Twenty-four of 
these segments were used in the fabrication of two coils for the 
ATF experiment. The helical shape, accurate position require- 
ments, large size, and potential for high cost required unique 
approaches to the fabrication of these components. 


15706 An engineering overview of the ICRF for TFTR. 
Clarke, J.R. (Princeton Plasma Physics Lab., Princeton Univ., P.O. 
Box 451, Princeton, NJ (USA)); Bennett, W.; Fredd, E.; Martin, A.; 
Newman, W.; Wilson, J.R. vp. of Proceedings of the 12th sympo- 
sium on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). DOE Contract AC0O2-76CH03073. (CONF-871007-: 12. 
symposium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

The overall requirements of the ICRF heating system for TFTR 
at Princeton Plasma Physics Laboratory (PPPL) are given. Four rf 
generators supply up to 9 MW a summary of ICRF requirements to 
the plasma using two dual-strap antennas is presented. 


15707 Cable-in-condult conductor optimization for fusion 
magnet applications. Miller, J.R. (Lawrence Livermore National 
Lab., Univ. of California, Livermore, CA (USA)); Kerns, J.A. vp. of 
Proceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). (CONF-871007—: 12. sym- 
posium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

Careful design of a toroidal-field (TF) and poloidal-field (PF) coils 
in a tokamak machine using cable-in-conduit conductors (CICC) 
can result in quite high overall winding-pack current densities - 
even with the high nuclear heat loads that may be imposed in op- 
erating a fusion reactor - and thereby help reduce the overall 
machine size. In their design process, the authors systematically 
examined the operational environment of a magnet, e.g., mechani- 
cal stresses, current, field, heat load, coolant temperature, and 
cooldown stresses, to determine the optimum amounts of copper, 
superconductor, helium, and sheath material for the CICC. This 
process is being used to design the superconducting magnet 
systems that comprise the Tokamak Ignition/Burn Experimental Re- 
actor (TIBER Il). 
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15708 Microwave system for the microwave tokamak exper- 
iment (MTX). Felker, B. (Lawrence Livermore National Lab. 
(LLNL), TRW, Livermore, CA (USA)); Ferguson, W.; Heefner, J.; 
Krause, K.; Makowski, M.; Yamamoto, R. vp. of Proceedings of the 
12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract W-7405-ENG-48. (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The microwave system for the Microwave Tokamak Experiment 
(MTX) is discussed. It will include part of the Lower Hybrid Heating 
(LHH) system used at Massachusetts Institute of Technology (MIS) 
on the Alcator machine and the new Free Electron Laser (FEL) mi- 
crowave system being developed at LLNL. The LHH system for 
MTX will be two carts of four klystrons, each with nominal total 
power of 2.1 MW at 4.6 GHz. The FEL system will deliver 2-MW 
average power at 250 GHz. 50 ns pulses every 200 us of 8 gi- 
gawatt peak power will deliver the 2-MW average power. This 
paper presents both the LHH system from MIT and the FEL trans- 
mission system, which includes the master oscillator, launch into 
the FEL, mirrors, and transport system into the MTX. The mi- 
crowave transmission system, microwave beam diagnostics, 
present design status, and other related issues will be presented. 


15709 Productive international collaboration in the large 
coll task. Haubenreich, P.N. (Oak Ridge National Lab., P.O. Box 
Y, Bldg. 9204-1, MS-14, Oak Ridge, TN (USA)); Komarek, P.; Shi- 
mamoto, S.; Vecsey, G. vp. of Proceedings of the 12th symposium 
on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). DOE Contract AC05-840R21400. (CONF-871007-: 12. 
symposium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

The Large Coil Task (LCT), initiated in 1977, has been very pro- 
ductive of useful technical information about superconducting 
toroidal field (TF) coil design and manufacture. Moreover, it has 
demonstrated close international collaboration in fusion technology 
development, including integration of large components built in four 
different countries. Each of six 40-t test coils was designed and 
produced by a major industrial team, with government laboratory 
guidance, to a common set of specifications. The six were assem- 
bled into a toroidal array for testing in the International Fusion 
Superconducting Magnet Test Facility (IFSMTF) at Oak Ridge. 
Testing was done by a team of representatives of EURATOM, 
Japan, Switzerland, and the United States, with each participant 
having full access to all data. Coils were thoroughly instrumented, 
enabling penetrating analysis of behavior. 


15710 Modeling of thermal effects on TIBER Ii divertor 
during plasma disruptions. Bruhn, M.L. (Lawrence Livermore Na- 
tional Lab., P.O. Box 5511, L-644, Livermore, CA (US)); Perkins, 
L.J. vp. of Proceedings of the 12th symposium on fusion engineer- 
ing. IEEE Service Center, Piscataway, NJ (1987). DOE Contract 
W-7405-ENG-48. (CONF-871007-: 12. symposium on fusion engi- 
neering, Monterey, CA (USA), 12-16 Oct 1987). 

Mapping the disruption power flow from the mid-plane of the 
TIBER Engineering Test Reactor to its divertor and calculating the 
resulting thermal effects are accomplished through the modification 
and coupling of three presently existing computer codes. The re- 
sulting computer code TADDPAK (Thermal Analysis Divertor during 
Disruption PAcKage) provides three-dimensional graphic presenta- 
tions of time and positional dependent thermal effects on a poloidal 
cross section of the double-null-divertor configured reactor. These 
thermal effects include incident heat flux, surface temperature, 
vaporization rate, total vaporization, and melting depth. The depen- 
dence of these thermal effects on material choice, disruption pulse 
shape, and the characteristic thickness of the plasma scrape-off 
layer is determined through parametric analysis with TADDPAK. 
This computer code is designed to be a convenient, rapid, and 
user-friendly modeling tool which can be easily adapted to most 
tokamak double-null-divertor reactor designs. 


15711 CPRF/ZTH toroidal conducting shell design and fabri- 
cation considerations. Ballard, E.O. (Los Alamos National Lab., 
P.O. Box 1663, Los Alamos, NM (US)); Gomez, T.; Smith, R.L.; 
Weldon, D.M. vp. of Proceedings of the 12th symposium on fusion 
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engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The authors discuss design in progress of a new generation Re- 
versed Field Pinch (RFP) machine to be fabricated and assembled 
at Los Alamos National Laboratory during FY 86-92. The Confine- 
ment Physics Research Facility (CPRF) houses the front-end ZTH 
torus. The ZTH consists oof an Inconel 625 vacuum liner sup- 
ported by an external electrically conducting shell. The shell also 
supports 48 toroidal field coils that are mounted to the shells exter- 
nal surface. 


15712 Design of a tritium-compatible vacuum pumping sys- 
tem for the Compact ignition Tokamak. Haines, J.R. (Fusion 
Engineering Design Center/McDonnell Douglas Astronautics Co., 
P.O. Box Y, Oak Ridge, TN (USA)). vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, Piscat- 
away, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The conceptual design for the Compact Ignition Tokamak (CIT) 
vacuum pumping system features high-speed, magnetic-bearing 
turbomolecular pumps (TMPs), metal-sealed scroll pumps for 
roughing and backing, and all-metal valves and flange seals. Be- 
cause the plasma chamber exhaust is handied in a throughput 
instead of hold-up fashion with no organic seal or lubricating mate- 
rials exposed to the vacuum stream, inventories of tritium, which 
are vulnerable to release during an accident and which inhibit 
maintenance of the vacuum pumping equipment are minimized. To 
achieve an initial base pressure of 1.3 x 10-® Pa in the plasma 
chamber, the design includes a large vacuum pumping duct and 
multiple high-speed TMPs arranged in two stages. The design 
studies discussed in this paper examine the feasibility and cost im- 
pact of providing a low-tritium-inventory, easily maintained vacuum 
pumping system for a deuterium-tritium (D-T) burning tokamak. 


15713 Divertor and first wall design for TIBER-Il. Gallix, R. 
(GA Technologies Inc., P.O. Box 85608, San Diego, CA (USA)); 
Bourque, R.; Baxi, C.; Creedon, L.; Schultz, K.; Vance, D. vp. of 
Proceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). (CONF-871007—: 12. sym- 
posium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

The conceptual design of the double-null divertor plates and the 
first wall armor for the TIBER-II fusion engineering test reactor is 
presented. The divertor plates, which receive a steady-state heat 
flux of up to 4.3 MW/m?, are actively cooled. They consist of small 
carbon or tungsten tiles brazed on water-cooled copper tubes 
which are fed by a dedicated cooling system. The first wall armor 
protects the water-cooled shield and blanket modules which form 
the walls of the plasma chamber. The armor receives an average, 
steady-state heat flux of 0.23 MW/m? and up to 2.4 MJ/m? during 
plasma disruptions. It consists of radiation-cooled, carbon-carbon 
composite tiles. The tiles cover the entire inboard wall and form 16 
discrete poloidal limiters attached to the bare stainless steel 
outboard wall. Due to potentially severe plasma erosion, the com- 
ponents are designed for remote replacement. 


15714 CIT divertor and first wall. Gallix, R. (GA Technologies 
Inc., P.O. Box 85608, San Diego, CA (USA)); Hurn, T.; Sevier, L.; 
Baxi, C.; Carosella, D.; Puhn, F.; Wesley, J. vp. of Proceedings of 
the 12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The status of the divertor and first wall conceptual design for the 
Compact Ignition Tokamak (CIT) is presented. The CIT double-null 
divertor employs a flat plate concept with inertially cooled pyrolytic 
graphite. This concept can accommodate a wide range of divertor 
plasma configurations. The poloidal field coils are used to sweep 
the plasma impingement across the face of the divertor plates dur- 
ing each 5 s pulse. This sweeping spreads the intense heat flux 
(up to 35 MW/m?) over sufficient area, resulting in a maximum 
plate surface temperature of only 1500°C. Extensive mechanical 
and thermal tests have confirmed the validity of the first wall tile 
assembly design. 





15715 CPRF/ZTH toroidal conducting shell finite element 
stress analysis. Baker, C.L. (Los Alamos National Lab., Los 
Alamos, NM (US)); Dransfield, G.D.; Ballard, E.0. vp. of Proceed- 
ings of the 12th symposium on fusion engineering. IEEE Service 
Center, Piscataway, NJ (1987). (CONF-871007—: 12. symposium 
on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

Design is in progress of a new generation Reversed Field Pinch 
(RFP) machine to be fabricated and assembled at Los Alamos 
National Laboratory during FY 86-92. The confinement Physics Re- 
search Facility (CPRF) houses the front-end ZTH torus. The ZTH 
consists of an Inconel 625 vacuum liner supported by an external 
electrically conducting shell. The shell also supports 48 toroidal 
field coils that are mounted to the shell’s external surface. The 
authors describe a finite element model produced using the geo- 
metrical characteristics of the structural design. The flanges, 
channel section and liner were modeled using 8-node elements that 
allow curved surfaces. The asymmetric magnetic forces that act on 
the shell were introduced locally in the model using moments, point 
loads and pressure vectors. Due to the complex interaction of the 
magnetic loads from the inner vacuum liner to the shell, a second 
inner shell representing the vacuum liner was used to apply the 
correct loading distribution from the vacuum liner to the shell sup- 
port structure. The interaction between the vacuum liner and the 
shell support structure was accomplished with the use of special- 
ized elements that allow only reaction of compressive forces. 


15716 Heat flux estimates and armor design for CPRF/ZTH. 
Downing, J.N. (Los Alamos National Lab., Los Alamos, NM (US)); 
Werley, K.A.; Gamble, M.T. vp. of Proceedings of the 12th sympo- 
sium on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). (CONF-871007-: 12. symposium on fusion engineering, 
Monterey, CA (USA), 12-16 Oct 1987). 

The authors discuss a model for the scrape-off layer (SOL) in 
Reversed-Field Pinches (RFPs) developed to evaluate the wall 
heat flux distribution in CPRF/ZTH. Design options for high heat 
flux areas have been evaluated. A finite element model was used 
to determine the front-surface temperature and the thermally- 
induced stresses in the graphite. 


15717 ‘The in-vessel tritium inventory for the Compact igni- 
tion Tokamak. Causey, R.A. (Sandia National Labs., Livermore, 
CA (US)); Hsu, W.L.; Pontau, A.E.; Wilson, K.L. vp. of Proceedings 
of the 12th symposium on fusion engineering. IEEE Service Cen- 
ter, Piscataway, NJ (1987). (CONF-871007—: 12. symposium on 
fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

This paper presents quantitative predictions for the tritium inven- 
tory in the plasma-facing components of the Compact Ignition 
Tokamak. These predictions are partially based on tritium retention 
experiments performed in the Tritium Plasma Experiment on 
graphites and carbon-carbon composites. Also considered were the 
results of measurements on co-deposition of carbon and deuterium 
performed in the Laser Assisted Material Plasma Experiment. In 
addition, measurements of deuterium retained in graphite tiles re- 
moved from the Tokamak Fusion Test Reactor provided input into 
the final tritium predictions. 


15718 Design and analysis of a structural system for ZTH. 
Giger, A.J. (Los Alamos National Lab., Los Alamos, NM (US)); Hill, 
J. vp. of Proceedings of the 12th symposium on fusion engineer- 
ing. IEEE Service Center, Piscataway, NJ (1987). (CONF-871007-: 
12. symposium on fusion engineering, Monterey, CA (USA), 12-16 
Oct 1987). 

A structural support system comprised largely of laminated epoxy 
fiberglass bulkheads has been designed for the ZTH air core ma- 
chine, the initial experiment in the Confinement Physics Research 
Facility (CPRF) at LANL. Fiberglass was chosen to minimize mag- 
netic field errors due to eddy currents. Finite element analysis were 
performed as an integral part of the design process for the ZTH 
structure. Because of irregular shapes, multiple materials, different 
load cases and numerous geometric discontinuities conventional 
analyses of the structure could not be performed. Static and dy- 
namic coil loads were applied to a model of the prototype support 
system to examine structural response. A discussion of the model, 
assumptions, load cases, boundary conditions, and results is 
given. Influence of the results on the design are presented. 
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15719 The TFTR maintenance manipulator. Loesser, G.D. 
(Princeton Univ., Plasma Physics Lab., P.O. Box 451, Princeton, 
NJ (US)); Heitzenroeder, P.; Bohme, G.; Selig, M. vp. of Proceed- 
ings of the 12th symposium on fusion engineering. IEEE Service 
Center, Piscataway, NJ (1987). (CONF-871007-: 12. symposium 
on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

TFTR plans to begin D-T experiments in early 1990. The D-T 
experimental program will produce 100 shots, with a neutron gen- 
eration rate of 10'® neutrons per shot. This will result in high levels 
of neutron activation in TFTR, especially within the vacuum torus. 
The primary purpose of the Maintenance Manipulator described in 
this paper is to provide a means of remotely performing certain de- 
fined maintenance and inspection tasks inside the vacuum torus so 
as to minimize personnel exposure to radiation. 


15720 Thermal aspects of the CIT divertor and first wall. 
Weede, J. (TRW Inc., One Space Park R1/2062, Redondo Beach, 
CA (US)); Listvinsky, G.; Gavitt, K. vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, Piscat- 
away, NJ (1987). (CONF-871007-: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

This paper summarizes the results of thermal analyses per- 
formed in support of the first wall (FW) and divertor design for the 
Compact Ignition Tokamak (CIT). The following issues are ad- 
dressed: shaping of the inboard limiter and heat deposition on the 
limiter, global and local thermal peaking on the limiter tiles, and ra- 
diative cooling of the tiles and its impact on the vacuum vessel 
(VV) wall. It is shown that a simple cylindrical (or conical) inboard 
limiter is the most practical design for the CIT application and 
meets the design requirements. A methodology for analyzing global 
and local peaking factors is presented. It is shown that these fac- 
tors are important in selecting allowable nominal heat loads and 
must be considered when developing candidate tile, first wall and 
vacuum vessel designs. Finally, the feasibility of radiative tile cool- 
ing is demonstrated. 


15721 Design of DII-D armor tiles. Smith, J.P. (GA Technolo- 
gies Inc., P.O. Box 85608, San Diego, CA (US)); Anderson, P.M.; 
Baxi, C.B.; Reis, E.E.; Smith, P.D. vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, Piscat- 
away, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

An upgrade of the vessel protection system for DIlI-D is in 
progress. The ceiling, floor, and inner wall are being armored to 
enable operation of double null diverted plasmas and to enable the 
use of the inner wall as a limiting surface. The present armor con- 
figuration is the subject of this paper. It involves partial coverage of 
the vessel wall with a combination of Inconel X-750 tiles and In- 
conel tiles with 1 cm graphite caps brazed to the plasma facing 
surface. The graphite is located only in the areas of neutral beam 
shinethrough and divertor targets on the floor. The existing brazed 
design has had limited success at the present operational energy 
levels which are below the capability of the machine. The new 
armor tile design utilizes the existing mounting studs and stud pat- 
tern in the vessel and is compatible with existing and planned 
diagnostics. 


15722 Conceptual design of a large regenerable cryopump. 
Sedgley, D.W. (Grumman Space Systems Div., Bethpage, NY 
(US)); Abel, B.D.; Starling, W.J. vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, Piscat- 
away, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

Future fusion devices and fusion reactors such as the Next Eu- 
ropean Torus (NET) will continuously exhaust large quantities of 
deuterium and tritium (DT) containing as much as 5 % to 15% he- 
lium, along with other impurities. One method for effectively 
pumping large quantities of helium is cryosorption pumps at liquid 
helium temperature (4.2°K). Such pumps will pump DT as well as 
helium, leading to the need for periodic regeneration of the pump 
to maintain pumping capability as well as to meet safety require- 
ments for tritium outside the tritium containment area. The authors 
discuss their investigations of cryopump configurations capable of 
separating helium from the DT stream as well as minimizing the 
sorption of tritium during regeneration, were undertaken. 
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15723. Thermal and analysis of a carbon-carbon RF 
limiter for TFTR. Ritter, R. (Princeton Plasma Physics Lab., P.O. 
Box 451, Princeton, NJ (USA)); Ulrickson, M. vp. of Proceedings of 
the 12th jum on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract AC02-76CH03073. (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The installation of two RF limiters in TFTR during the summer 
months of 1987 will mark the first time a limiter made from a 
carbon-carbon composite is used in a U.S. tokamak. The carbon- 
carbon composite is used in a U.S. tokamak. The carbon-carbon 
composite consists of graphite fiber bundies impregnated with a 
hydrocarbon resin and graphitized at a very high temperature. The 
result is a thin (1.0 cm thickness) high strength material with the 
good thermal properties of commercially available nuclear grade 
graphite. The purpose of the RF limiter is detailed. Three- 
dimensional thermal models are presented and analyzed. 


15724 Advanced toroidal facility graphite rail limiter. Ed- 
monds, P.H. (Martin Marietta Energy Systems, Inc., Oak Ridge, TN 
(USA)); Hahs, C.L.; Uckan, T.; Mioduszewski, P.K. vp. of Proceed- 
ings of the 12th symposium on fusion engineering. IEEE Service 
Center, Piscataway, NJ (1987). (CONF-871007—: 12. symposium 
on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The purpose of the Advanced Toroidal Facility (ATF) graphite rail 
limiter is to limit the size of the plasma, to protect the walls of the 
vacuum vessel, and to obtain plasma data (such as temperature 
and density) at the edge of the plasma. There are two limiters, 
which mount on top and bottom square ports of the ATF vacuum 
vessel. Each device consists of a row of 11 graphite (POCO AXF- 
5Q, gas purified) tiles mounted to a cooled plate that can remove 
the heat from a 1-MW pulse lasting 0.3 s every 5 min. This paper 
discusses the detailed design features of the limiter and the struc- 
tural and thermal analysis of the components and the limiter 
installation. 


15725 Design of the ZTH vacuum liner. Prince, P.P. (Los 
Alamos National Lab., Los Alamos, NM (US)); Dike, R.S. vp. of 
Proceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). (CONF-871007—: 12. sym- 
posium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

The current status of the ZTh vacuum liner design is covered by 
this report. ZTH will be the first experiment to be installed in the 
CPRF (Confinement Physics Research Facility) at the Los Alamos 
National Laboratory and is scheduled to be operational at the rated 
current of 4 MA in 1992. The vacuum vessel has a 2.4m major ra- 
dius and a 40 cm minor radius. Operating parameters which drive 
the vacuum vessel mechanical design include a 300 C bakeout 
temperature, an armour support system capable of withstanding 25 
kV, a high toroidal resistance, 1250 kPa magnetic loading, a 10 
minute cycle time, and high positional accuracy with respect to the 
conducting shell. The vacuum vessel design features which satisfy 
the operating parameters are defined. 


15726 Demountable vacuum seals for fusion reactor 
applications. Batzer, T.H. (Lawrence Livermore National Lab., Liv- 
ermore, CA (US)); Call, W.R. vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract W-7405-ENG-48. (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The authors discuss how demountable vacuum seals for fusion 
reactor applications must be compatible with the reactor environ- 
ment, easily scalable, very reliable and readily maintained by 
remote handling methods. They are investigating gate valves as 
well as flanges in our efforts to provide such seals. They are all 
metal and scalable without becoming massive and require no axial 
fasteners. Preliminary results are presented. 


15727 Configuration development of a hydraulic press for 
preloading the toroidal field colls of the Compact ignition 
Tokamak. Lee, V.D. (Fusion Engineering Design Center and Mc- 
Donnell Douglas Astronautics Co., P.O. Box Y, Oak Ridge, TN 
(US)). vp. of Proceedings of the 12th symposium on fusion 
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engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The Fusion Engineering Design Center (FEDC) is part of a na- 
tional design team that is developing the conceptual design of the 
Compact Ignition Tokamak (CIT). To achieve a compact device with 
the minimum major radius, a vertical preload system is being de- 
veloped to react the vertical separating force normally carried by 
the inboard leg of the toroidal field (TF) coils. The preload system 
is in the form of a hydraulic press. Challenges in the design in- 
clude the development of hydraulic and structural systems for very 
large force requirements, which could interface with the CIT ma- 
chine, while allowing maximum access to the top, bottom, and 
radial periphery of the machine. Maximum access is necessary for 
maintenance, diagnostics, instrumentation, and control systems. 
Materials used in the design must function in the nuclear environ- 
ment and in the presence of high magnetic fields. This paper 
presents the configuration development of the hydraulic press used 
to vertically preload the CIT device. 


15728 Nor-linear structural analysis of TFTR PF stack 2. El- 
lis, R.A. (Princeton Plasma Physics Lab., Princeton, NJ (USA)); 
Zatz, |.J.; Cargulia, G.; Lontai, L. vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract AC02-76CH03073. (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The coils in Stack 2 are the most highly stressed poloidal field 
(PF) coils on the TFTR and an accurate structural analysis is 
deemed necessary to determine performance limits. A series of fi- 
nite element models were developed to analyze this PF coil stack 
which has been found to be the most critical in terms of limiting 
performance upgrades. The models include both non-linear and 
substructuring techniques and represent one of the most compre- 
hensive analyses performed on a fusion experimental component 
to date. The models are described as are results and a compari- 
son with various linear approximations of coil behavior. 


15729 Design, construction, and electrical test results of a 
4 channel, 52 megawatt equilibrium amplifier system for ZT-P. 
Reass, W.A. (Los Alamos National Lab., Los Alamos, NM (USA)); 
Garcia, J.G.; Kasik, R.J.; Velasquez, A.M. vp. of Proceedings of 
the 12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). (CONF-871007-: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

This paper gives the detailed design, construction, and electrical 
test results of dual, "stereophonic”, hard tube, feedback regulated 
amplifiers. Each amplifier cabinet consists of 2 banks of 3 ML8618 
triodes in a grounded cathode configuration. Each bank of triodes 
is driven with a 3CX10,000A7 in a hot deck configuration with inter- 
nal minor loop feedback. Linear analog fiberoptic links are utilized 
to couple drive signals to the 3CX10,000A7’s solid state driver. 
Independent major feedback loops for each tube bank give the flex- 
ibility to provide an amplifier cabinet capable of parallel, push-pull, 
or independent operation. The amplifiers are transformer coupled, 
with the secondary in series with the equilibrium field windings. 


15730 Analysis of non-linear switching elements in 
circuits. Bronner, G. (Princeton Univ., Plasma Physics Lab., P.O. 
Box 451, Princeton, NJ (USA)). vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, Piscat- 
away, NJ (1987). (CONF-871007—-: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

All switching elements are non-linear. The customary approxima- 
tion is a stepwise linear analysis; i.e. assuming linear 
characteristics for limited periods of time. This treatment ignores 
the significant fact that the non-linearity of the switching element is 
a function of the circuit in which it serves. This paper describes a 
straightforward method of analyzing the impact of the circuit on the 
non-linear parameters of the switching elements. Such refinement 
might be significant where the switch performs a protective function 
such as an interruptor or fuse. The analysis investigates the inter- 
action between the characteristics of the switching element and the 
circuit. The model of the switch, as used in this analysis, is a time- 
dependent voltage source. The aim of the analysis is to find and 





derive the expressions for the dependence of the switch perfor- 
mance as a function of the circuit. 


15731 Analysis and design of a demountable toroidal 
fusion core facility for physics optimization and fusion engl 
neering research. Bogart, S.L. (Energy Applications and Systems, 
Inc., Del Mar, CA (USA)); Krall, N.A.; Weggel, C.E. vp. of Proceed- 
ings of the 12th symposium on fusion engineering. IEEE Service 
Center, Piscataway, NJ (1987). (CONF-871007—: 12. symposium 
on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The authors present a jointed, normally-conducting toroidal field 
(TF) coil designed for a tokamak fusion reactor to be used for 
physics optimization and engineering tests of fusion nuclear envi- 
ronment subsystems and materials. 


15732 Pulsed hom generator power supplies for the 
ignitex experiment. Wallis, W.A. (Center for Electromechanics, 
The Univ. of Texas at Austin, Austin, TX (USA)); Weldon, W.F.; 
Woodson, H.H.; Driga, M.; Gully, J.H. vp. of Proceedings of the 
12th symposium on fusion engineering. IEEE Service Center, Pis- 
cataway, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The authors discuss how pulsed homopolar generator (HPG) 
power supplies are well suited for driving the single-turn coils of 
the Ignitex fusion experiment because they are inherently low volt- 
age DC machines capable of high output currents. Basic operation 
of an HPG is voltage generation across a conductive disk or drum 
rotating in a steady magnetic field. An electrical load is connected 
across the generated voltage through two sets of sliding electrical 
contacts or brushes. As pulsed energy stores, kinetic energy of the 
disk (rotor) is converted into an electrical pulse by the interaction of 
the armature current with the excitation field. 


15733 Power system for the text diagnostic neutral beam 
source. Terry, D.R. (Fusion Research Center, Univ. of Texas, 
Austin, TX (USA)); Jagger, J.W.; Paviovsky, D.; Foster, D.; Galli- 
van, T. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

A diagnostic neutral beam source (DNB) has been built and in- 
stalled on the Texas Experimental Tokamek (TEXT). The power 
supplies necessary for the 100 millisecond pulsed source operation 
have been built and are described in this paper. The high voltage 
power supply utilizing capacitor banks for energy storage is de- 
scribed. The suppressor, arc, filament, snubber bias, and deflection 
magnet supplies are described. A description of the arc notcher 
used to modulate the beam is given. 


15734 Modification of the Dill-D neutral beam power sys- 
tems for operation of the common long pulse source. Kellman, 
D.H. (GA Technologies Inc., San Diego, CA (USA)); Hong, R.; Kim, 
J.; Nerem, A.; Phillips, J.C. vp. of Proceedings of the 12th sympo- 
sium on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). (CONF-871007—: 12. symposium on fusion engineering, 
Monterey, CA (USA), 12-16 Oct 1987). 

Conversion from the short pulse ion source to the common long 
pulse source in the DIll-D neutral beam injectors required appropri- 
ate power system modifications. The increased beam pulse length 
from 0.5 sec to 5 sec necessitated development of upgraded cool- 
ing of the resistive divider for the tetrode accelerator. The new 
electrical connection scheme required reconfiguration of the power 
transmission line. Control of the filament and arc power supplies 
was tailored to best serve the emission-limited discharge of the 
plasma generator. A different method for the initial formation of ion 
beams had to be developed. Details of the modifications made, and 
their underlying principles are presented along with the on-going 
development for smoother operation of high power ion beams. 


15735 Magnet power system for the microwave tokamak ex- 
periment (MTX). Jackson, M.C. (Lawrence Livermore National 
Lab., Livermore, CA (USA)); Musslewhite, R.C. vp. of Proceedings 
of the 12th symposium on fusion engineering. IEEE Service Cen- 
ter, Piscataway, NJ (1987). DOE Contract W-7405-ENG-48. 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 


70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


The system configuration, layout, and general philosophy for the 
MTX magnet power system is described. The vast majority of the 
magnet power equipment was quite successfully used on the 
ALCATOR-C experiment at the Massachusetts Institute of Technol 
ogy. The AC power for the magnet system at MIT was obtained 
from a 225MVA alternator. The power for the system at LNL is ob- 
tained directly from the local utility’s 230 kV line. This installation, 
therefore, necessitates the addition of a great deal of equipment in 
the AC distribution network. The added equipment ranges from 
new switchgear in the substation to using existing switchgear ob- 
tained from MIT as contactors for intershot electrical isolation as 
weli as safety isolation for personnel entry into the experimental 
area. Additionally, some discussion is made of the unique layout of 
this facility and the tradeoff’s made to accommodate them. 


15736 TFTR CAMAC module reliability. Parsells, R.F. (Prince- 
ton Plasma Physics Lab., Princeton Univ., Princeton, NJ (USA)); 
Bergin, W. vp. of Proceedings of the 12th symposium on fusion en- 
gineering. IEEE Service Center, Piscataway, NJ (1987). DOE 
Contract AC02-76CH03073. (CONF-871007-: 12. symposium on 
fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The reliability performance of the CAMAC system is character- 
ized after four years of operation and growth. Specifically the paper 
addresses technical and operations approaches to resolving early 
problems and maintaining a steady improvement in component fail- 
ure rate with time. A model for measuring reliability growth (system 
management effectiveness) is presented. The model is based upon 
reliability growth models developed by Duane in the ’60’s and early 
‘70's. The effectiveness of the model in predicting future perfor- 
mance is discussed. The paper provides a description of the 
CAMAC system in its current 1987 configuration to enable the 
reader to appreciate its complexity and understand the model. In 
addition the planned use of CAMAC to support CIT (FY93) is dis- 
cussed in terms of the model and end of life effects. 


15737 QA support for TFTR reliability improvement pro- 
gram in preparation for DT operation. Parselis, R.F. (Princeton 
Plasma Physics Lab., Princeton Univ., Princeton, NJ (USA)); 
Howard, H.P. vp. of Proceedings of the 12th Sager ge on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). DOE 
Contract AC02-76CH03073. (CONF-871007—: 12. symposium on 
fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

As TFTR approaches experiments in the Q=1 regime, machine 
reliability becomes a major variable in achieving experimental ob- 
jectives. This paper describes the methods used to quantify current 
reliability levels, levels required for D-T operations, proposed 
methods for reliability growth and improvement, and tracking of re- 
liability performance in that growth. Included in this scope are data 
collection techniques and short comings, bounding current reliabil- 
ity on the upper end, and requirements for D-T operations. 
Problem characterization through Pareto diagrams provides insight 
into recurrent failure modes and the use of Duane pilots for chart- 
ing of reliability changes both cumulative and instantaneous, is 
explained and demonstrated. 


15738 Operating experience of the 1070 watt liquid helium 
TFTR refrigerator s Martin, G.D. (Princeton Plasma 
Physics Lab., Princeton, NJ (USA)); Ptak, C.V. vp. of Pr 

of the 12th symposium on fusion engineering. IEEE Service Cen- 
ter, Piscataway, NJ (1987). DOE Contract AC02-76CH03073. 
(CONF-871007-: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

The 1070 Watt liquid helium refrigeration system for cryopump- 
ing the TFTR neutral beam heating system has completed two 
years of operations. The performance and operating experience in- 
cluding problems and solutions to date are described. The asbuilt 
configuration is compared to the original plan and design heat 
loads are compared to actuals. Various operating modes required 
by four independent neutral beam cryopumping systems are pre- 
sented. Compressor oil processing, process gas-purity monitoring, 
and clean-up are discussed. System modifications and operation to 
support an additional neutral beam cryopumping system are de- 
scribed. Preliminary operations at 3.8° Kelvin are also included. 


15739 Operation and maintenance of the TFTR grounding 
system. Viola, M. (Princeton Plasma Physics Lab., Princeton 
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Univ., Princeton, NJ (USA)); Long, D. vp. of Proceedings of the 
12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract AC02-76CH03073. (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The authors discuss how the Tokamak Fusion Test Reactor 
(TFTR) grounding system utilizes a single-point ground which is 
connected to the building perimeter ground. Wired to this single- 
point ground, via individual 500 MCM insulated cables, are: the 
vacuum vessel, four toroidal field coil cases/inner support structure 
quadrants, umbrella structure halves, substructure ring girder sec- 
tions, radial beams and columns and diagnostic systems. A special 
Ground System Monitor (GSM) system was designed and installed 
which actively monitors each of the individual machine grounds. 
The GSM insures that grounds remain intact thus avoiding sec- 
ondary grounds on any components which would form a ground 
loop. Upon an accidental connection of a secondary ground to any 
one component of TFTR, the GSM sounds a horn within the TFTR 
test cell, the test cell basement, and the data acquisition rooms 
which notifies personnel that a ground loop is present. 


15740 TFTR energy conversion system: Reliability in the 
real world. . Greenough, N.L. (Princeton Plasma Physics Lab., 
Princeton Univ., Princeton, NJ (USA)); Neumeyer, C.L.; Nayberg, 
D. vp. of Proceedings of the 12th symposium on fusion engineer- 
ing. IEEE Service Center, Piscataway, NJ (1987). DOE Contract 
AC02-76CH03073. (CONF-871007—: 12. symposium on fusion en- 
gineering, Monterey, CA (USA), 12-16 Oct 1987). 

This paper describes the current state of the TFTR Energy Con- 
version system and its record of reliability. Specific steps taken to 
improve performance and reliability are discussed. Failure rates and 
problems are examined with emphasis on reliability improvements. 


15741 Trade-off studies tor CIT PF power supply configura- 
tion. Pelovitz, M. (Princeton Plasma Physics Lab., Princeton Univ., 
Princeton, NJ (USA)); Bronner, G.; Christensen, U. vp. of Proceed- 
ings of the 12th symposium on fusion engineering. IEEE Service 
Center, Piscataway, NJ (1987). DOE Contract ACO02-76CH03073. 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

Reducing the total number of supplies to power the poloidal field 
coils is of major concern in the proposed CIT device. Because of 
the limited number of existing power supplies now in use on TFTR, 
a considerable engineering study is justified to effect this saving. 
This paper describes and analyzes various circuit configurations 
which can be utilized to maximize the capabilities of the individual 
modules. In particular, consideration is given to a circuit connection 
with synchronizes the switching of the coils to insure coordinated 
currents in the coils used for plasma startup where, of necessity, 
the stray field in the plasma region must be minimized. Addition- 
ally, several switching schemes are described which accommodate 
differing dynamic circuit conditions and examples are presented 
which show the circuit flexibility available to maximize each power 
supply module capability using these switching configurations. 


15742 Fusion reactor cost reductions by employing non- 
nuclear grade components. Bourque, R.F. (GA Technologies Inc., 
P.O. Box 85608, San Diego, CA (US)); Maya, I.; Schultz, K.R.; 
Sonn, D.L.; Wise, R.K. vp. of Proceedings of the 12th symposium 
on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). (CONF-871007-: 12. symposium on fusion engineering, 
Monterey, CA (USA), 12-16 Oct 1987). 

The authors discuss fusion rectors with sufficiently low invento- 
ries of tritium and activated materials could be candidates for 
non-nuclear grade components and costing methods. N-stamp 
qualification is not required if the accidental site boundary radiation 
dose, assuming failure of all reactor components, is less than that 
specified by 10CFR100. Nuclear-grade components can cost sev- 
eral times more than conventional components that are identical in 
all respects except for the qualifications testing and extra quality 
control required of the former. Similarly, indirect costs can be 25- 
90% higher for nuclear-grade construction. The Cascade inertial 
confinement fusion reactor fits the requirements of low radioactive 
inventories and inherent safety and is therefore a candidate for 
non-nuclear construction throughout. Two cost estimates were 
made for an 815 MWe Cascade power plant are described. 
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15743. The PLASMAK solution: The answer for power 
and propulsion. . Pittman, R.B. (Phaser Corp., College Park, MD 
(US)); Koloc, P.M. pp. 2950 of Proceedings of the 24th intersociety 
energy conversion engineering conference. Volume 1. IEEE 
Service Center, Piscataway, NJ (1989). (CONF-890815-—: 24. inter- 
society energy conversion engineering conference, Arlington, VA 
(USA), 6-11 Aug 1989). 

Technical Paper 8$9245. 

The authors present a unique compound plasma concept for fu- 
sion energy. This stable magnetoplasmoid is an evolutionary 
adaptation of the Spheromak concept where the solid conducting 
shell of the Spheromak is replaced by a plasma shell with high 
conductivity driven by energetic electron currents. The temperature 
and density needed for fusion are achieved by simple mechanical 
fluid compression. Increased pressure applied to the surrounding 
external gas blanket compresses the Plasma Mantle and the 
internally nested, vacuum magnetically insulated Kernel plasma si- 
multaneously. The PLASMAK reactor will burn a deuterim-helium® 
mixture that gives off most of it's energy in charged particles. Ener- 
getic charged particles will allow an inductive MHD conversion 
system to be used for direct fusion thermal conversion efficiencies 
of 85% or more. By forming, compressing, burning, and exhausting 
sixty of these PMK fusion plasmoids each second, multi-megawatts 
to tens of gigawatts of sixty cycle electric power can be produced. 
Due to the extremely high energy density of this system, the size 
and mass will be small. This concept offers applications for space 
propulsions as well as power. 


15744 Automatic Thomson laser alignment in DII-D. Camp- 
bell, G.L. (GA Technologies Inc., San Diego, CA (USA)); DeBoo, 
J.C.; Evanko, R.G.; Gohil, P.; Hashovec, J.S.; Hsieh, C.L.; Snider, 
R.T. vp. of Proceedings of the 12th symposium on fusion engineer- 
ing. IEEE Service Center, Piscataway, NJ (1987). (CONF-871007—: 
12. symposium on fusion engineering, Monterey, CA (USA), 12-16 
Oct 1987). 

An automatic laser alignment system has been designed for use 
on the Thomson scattering profile diagnostic at DIll-D. The 
Thomson profile experiment is a multi-point Thomson scattering di- 
agnostic that measures electron temperature and density along a 
chord through the Dill-D plasma using a Q-switched ruby laser de- 
livering 10J of power with a 15 ns pulse width. Long-term thermally 
induced changes in alignment of the laser are corrected by an 
automatic alignment system, thus eliminating daily manual adjust- 
ment. Hardware components of the system include a 5 mW CW 
helium-neon laser directed through an optical system which fo- 
cuses on photodiode arrays at two locations. Bipolar X and Y axis 
error signals are derived from the diode signals by a circuit which 
provides constant output for a wide range of alignment beam inten- 
sity. Error signals are monitored by an STD bus microcomputer 
system which drives stepper motors to position mirrors aiming the 
laser beam. This microcomputer is programmed in BASIC with a 
proportional controller algorithm and subroutines for analog input 
and stepper motor controller co-processors. The microcomputer 
also supports a switch panel to manually move the mirrors. Visual 
verification of alignment is provided by a television camera and 
panel meters for the four error signals. Detailed system design of 
the automatic laser alignment system is presented. 


15745 Microprocessor-based neutron counter for DII-D. 
Giad, A.S. (GA Technologies inc., P.O. Box 85608, San Diego, CA 
(USA)). vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The operating environment for the DIll-D tokamak places re- 
quirements on health safety neutron monitoring which differ from 
previous health safety monitoring used on Doublet Ill. The original 
method monitored the neutrons generated during a tokamak shot 
but did not continue monitoring neutrons between shots. The new 
operating environment requires monitoring to include neutrons gen- 
erated during tokamak shots and neutrons generated during 
neutral beam conditioning. The system is described in terms of the 
hardware configuration and the software methods used collecting, 
managing, and displaying the data. Included in the description are 
the justifications and trade-offs on selecting the exact hardware 





and software used. Second, the problems encountered in imple- 
mentation due to non-compatible hardware and software are 
covered. This discussion focuses on problems which are difficult to 
anticipate without direct experience with the exact hardware and 
software configuration. Guidelines which can be used to prevent 
some of the compatibility problems that can occur are discussed. 


15746 TFTR coil protection algorithms. Woolley, R.D. 
(Plasma Physics Lab., Princeton Univ., Princeton, NJ (USA)); Car- 
gulia, G.; Lontai, L.M. vp. of Proceedings of the 12th symposium 
on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). (CONF-871007—: 12. symposium on fusion engineering, 
Monterey, CA (USA), 12-16 Oct 1987). 

The Tokamak Fusion Test Reactor (TFTR) capability of driving 
plasma current via its OH field coil system will soon be increased 
by over 20%. This performance improvement will be achieved by 
increasing field coil currents without increasing field coil peak oper- 
ating stresses or temperatures. The volt-second increase is made 
possible by a novel improvement in coil protection, a 
microcomputer-based real-time COIL PROTECTION CALCULATOR 
(CPC). The CPC and its benefits are described. The CPC algo- 
rithms are presented along with derivations and approximations. 


15747 A cryogenic system for TIBER Il. Slack, D.S. (Lawrence 
Livermore National Lab., Univ. of California, Livermore, CA (USA)); 
Kerns, J.A. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). DOE 
Contract W-7405-ENG-48. (CONF-871007—: 12. symposium on fu- 
sion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

Phase Il of the Tokamak ignition/Burn Experimental Reactor 
(TIBER Il) study describes one option for a small, economical, 
next-generation tokamak. Because of its small size, minimum 
shielding is used between the plasma and the toroidal-field (TF) 
coils. Consequently, a large cryogenic system (approximately 70 
kW at 4.5 K) capable of delivering forced-flow helium is required. 
This paper describes a cryogenic system that meets this require- 
ment and includes TIBER-I| requirements. 


15748 Analysis of poloidal field coils for Zth machine. Gir- 
rens, S.P. (Los Alamos National Lab., Los Alamos, NM (USA)); 
Bennett, J.G. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

Three-dimensional finite element analysis of representative equi- 
librium field and ohmic heating coils for the Los Alamos ZTH air 
core machine was performed to determine static stress levels de- 
veloped within the coil structure caused by Lorentz-force loading. 
Because of the complex coil configuration in cross section (copper 
conductors embedded in an epoxy insulating matrix), the study 
was performed in three steps, consisting of a bulk orthotropic ma- 
terial property determination step, a bulk material coil section 
analysis step, and a detailed composite cross section of selected 
thickness analysis step. Computational procedures used along with 
coil stress and displacement results obtained are presented. 


15749  Time-related parameters in a fusion engineering facil- 
ity for nuclear technology testing. Abdou, M.A. (Mechanical, 
Aerospace and Nuclear Engineering Dept., Univ. of California, Los 
Angeles, Los Angeles, CA (USA)); Tillack, M.S.; Raffray, A.R. vp. 
of Proceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). (CONF-871007-: 12. sym- 
posium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

An Engineering Test Reactor, to be built in the 1990's (e.g., 
ITER, NET, TIBER, FER), will have an important mission in nu- 
clear technology testing. A number of device parameters have a 
large impact on its design, cost and required R and D, as well as 
the usefulness of testing information. The analysis reported in this 
paper focuses on two important time-related parameters: plasma 
burn and dwell times, and neutron fluence. A number of nuclear is- 
sues, such as neutronics and radiation shielding, can be tested 
with a plasma burn time of -500s. However, the results of analysis 
show that adequate testing of many key issues in the unique 
fusion environment of ITER requires striving for steady state opera- 
tion. Examples of such issues are: tritium recovery from solid 
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breeders, liquid metal corrosioin/redeposition, structure response, 
failure modes, and subsystems interactions. 


15750 The TITAN reversed-field pinch fusion reactor study. 
Bartlit, J.R. (Dept. of Mechanical, Aerospace and Nuclear Engi- 
neering, and Institute for Plasma and Fusion Research, Univ. of 
California, Los Angeles, Los Angeles, CA (USA)); Bathke, C.G.; 
Blanchard, J.P.; Cheng, E.T.; Chu, Y.; Cooke, P.I.H.; Creedon, 
R.L.vp. of Proceedings of the 12th symposium on fusion engineer- 
ing. IEEE Service Center, Piscataway, NJ (1987). (CONF-871007-: 
12. symposium on fusion engineering, Monterey, CA (USA), 12-16 
Oct 1987). 

The technical feasibility of high mass-powerdensity reversed-field 
pinch (RFP) fusion reactors has been investigated both through 
parametric systems studies and via detailed design and rigorous 
analysis, in a combined parametric and point design approach 
termed a parapoint study. Two specific designs have emerged, 
TITAN-I and TITAN-II, both of which have a mass power density of 
700 kWe/tonne and a neutron wall loading of 18 MW/m?. TITAN-| 
is a self-cooled liquid-lithium design with a vanadium-alloy (V-3Ti- 
1Si) structural material that incorporates an integrated-blanket-coil 
(IBC) system for the divertor and toroidal-field coils. TITAN-II is a 
water-cooled design with dissolved Li salt (LINO3) as the breeder 
and low-activation ferritic steel structure. The fusion power core 
(FPC) of TITAN-II is submerged in a pool of atmospheric-pressure 
water to achieve passive safety. Detailed analysis indicates that 
each design is technically feasible and each has major features 
which are retained in a design window of neutron wall loading 
ranging from 10 to 20 MW/m?. Key physics and engineering issues 
and uncertainties are identified. The study demonstrates that fusion 
reactors have the potential to cover a wider range of power density 
and system compactness than has previously been considered to 
be technically feasible. 


15751 <A rule-based computer control system for PBX-M 
neutral beams. Frank, K.T. (Princeton Plasma Physics Lab., 
Princeton Univ., Princeton, NJ (USA)); Kozub, T.A.; Kugel, H.W. 
vp. of Proceedings of the 12th symposium on fusion engineering. 
IEEE Service Center, Piscataway, NJ (1987). DOE Contract 
AC02-76CH03073. (CONF-871007—: 12. symposium on fusion en- 
gineering, Monterey, CA (USA), 12-16 Oct 1987). 

The Princeton Beta Experiment (PBX) neutral beams have been 
routinely operated under automatic computer control. A major up- 
grade of the computer configuration was undertaken to coincide 
with the PBX machine modification. The primary tasks included in 
the computer control system are data acquisition, waveform reduc- 
tion, automatic control and data storage. The portion of the system 
which will remain intact is the rule-based approach to automatic 
control. Increased computational and storage capability will allow 
the expansion of the knowledge base previously used. The hard- 
ware configuration supported by the PBX Neutral Beam (XNB) 
software includes a dedicated Microvax with five CAMAC crates 
and four process controllers. The control algorithms are rule-based 
and goal-driven. The automatic control system raises ion source 
electrical parameters to selected energy goals and maintains these 
levels until] new goals are requested or faults are detected. 


15752 PBX-M waveform generator. Feng, H. (Princeton 
Plasma Physics Lab., Princeton Univ., Princeton, NJ (USA)); 
Frank, K.T.; Kaye, S. vp. of Proceedings of the 12th symposium on 
fusion engineering. IEEE Service Center, Piscataway, NJ (1987). 
DOE Contract AC02-76CH03073. (CONF-871007—: 12. symposium 
on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The PBX-M (Princeton Beta Experiment) is an unique Tokamak 
experiment designed to run with a highly indented plasma. The 
shaping control will be accomplished through a closed-loop power 
supply control system. The system will make use of sixteen pre- 
programmed reference signals and twenty signals taken from direct 
measurements as input to an analog computer. Through a matrix 
conversion in the analog computer, these input signals will be used 
to generate eight control signals to contro] the eight power sup- 
plies. The pre-programmed reference signals will be created using 
a Macintosh personal computer interfaced to CAMAC (Comptuer 
Automated Measurement And Control) hardware for down-loading 
waveforms. The reference signals will be created on the Macintosh 


by the physics operators, utilizing the full graphics capability of the 
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system. These waveforms are transferred to CAMAC memory, 
which are then strobed in real time through digital-to-analog con- 
verters and fed into the analog computer. The overall system (both 
hardware and software) is designed to be fail-safe. Specific fea- 
tures of the system, such as load inhibit and discharge inhibit, are 
discussed. 


15753 TFTR status and alarm system. Fleming, G. (Princeton 
Plasma Physics Lab., Princeton Univ., Princeton, NJ (USA)); 
Drucker, L.; Sauthoff, N.; Stark, W. vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract AC02-76CH03073. (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The Status and Alarm System allows the display of conventional 
monitor points and alarms on any configured graphics output de- 
vice. The displays may also include super point values calculated 
by software. Super points represent the result of arithmetic or logi- 
cal expressions which involve the states of points or groups of 
points. The super points are treated identically to conventional 
points, allowing them to be utilized by existing program generation 
tools and access routines. The system permits operator notification 
of any change in the alarm state of a point or group of points. In 
addition, the user can directly manipulate any point on a display to 
modify alarm limits or a normal state, or to enable, disable, or ac- 


knowledge an alarm. 


15754 Environmental assessment for the Compact ignition 
Tokamak. McKenzie-Carter, M.A. (idaho National Engineering 
Lab., EG and G Idaho, Inc., Idaho Falls, ID (USA)); Stencel, J.R. 
vp. of Proceedings of the 12th symposium on fusion engineering. 
IEEE Service Center, Piscataway, NJ (1987). DOE Contract 
AC07-761D01570. (CONF-871007-: 12. symposium on fusion engi- 
neering, Monterey, CA (USA), 12-16 Oct 1987). 

The Compact ignition Tokamak (CIT) is the proposed next step 
in the U.S. magnetic confinement fusion energy program. The U.S. 
Department of Energy (DOE) has chosen the Princeton Plasma 
Physics Laboratory (PPPL) as the preferred location for this ignition 
research device. The specific proposed site at PPPL is adjacent to 
the existing Tokamak Fusion Test Reactor (TFTR) test cell. One of 
the necessary early planning steps in the schedule for the project 
is compliance with the National Environmental Policy Act (NEPA). 
Projected environmental impacts of the CIT are minimal. The only 
unique nonradiological environmental aspect to the project will be 
releases of relatively large but innocuous amounts of nitrogen gas, 
as a result of passive liquid nitrogen cooling of the machine. Con- 
sequently, potential radiological impacts are of greatest interest. 
Estimates of releases of tritium and air activation products from the 
CIT, which may use up to 20 grams of tritium, have been made 
and consequential doses have been calculated. These preliminary 
dose calculations indicate that the routine operation design objec- 
tive dose of 10 mrem/year to the maximally exposed member of 
the public will be met. Potential accident scenarios have also been 
developed and the potential effects summarized. 


15755 Tritium storage metal-bed pyrophoricity measure- 
ments. Longhurst, G.R. (idaho National Engineering Lab., EG and 
G Idaho, Inc., Idaho Fails, ID (USA)); Neilson, R.M. Jr.; Porter, L.J. 
vp. of Proceedings of the 12th symposium on fusion engineering. 
IEEE Service Center, Piscataway, NJ (1987). (CONF-871007-—: 12. 
symposium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 


A safety concern for metal-bed tritium storage systems is the 
possibility of spontaneous combustion and/or explosion if the bed 
is accidentally exposed to air. This may result in the dispersion of 
tritium or tritiated compounds. Of several materials being consid- 
ered for use in tritium storage beds, uranium (U), zirconium-cobalt 
(ZrCo), and lanthanum-nickel aluminide (LaNis_,Al,) are of particu- 
lar interest. It is well known that uranium that has been activated 
by cycles of hydriding and dehydriding is extremely pyrophoric 
when exposed to air or other oxidizers. Uranium hydride has also 
been found to be mildly pyrophoric, but less is known about the 
pyrophoric natures of the hydrides of the other materials. An exper- 
iment is in progress to evaluate the pyrophoric response of these 
materials and their hydrides and deuterides in air. Small (<100 
mg) samples of depleted uranium were hydrided and then exposed 
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to atmospheres of air, oxygen, or nitrogen using a thermogravimet- 
ric analyzer to monitor the sample weight and temperature. There 
was not an immediate pyrophoric response at room temperature, 
but ignition occured at moderately elevated temperatures for air 
and oxygen atmospheres. The experimental apparatus has been 
upgraded, and tests are continuing on these materials. 


15756 Automation of the TFTR residual gas analyzer sys- 
tems. Dong, J. (Princeton Plasma Physics Lab., Princeton Univ., 
Princeton, NJ (USA)); Blanchard, W.; Carroll, T.; McCarthy, P.; 
Thompson, M. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). DOE 
Contract AC02-76CH03073. (CONF-871007-: 12. symposium on 
fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

Residual Gas Analyzer (RGA) systems are used for a wide range 
of tasks in magnetic fusion energy research. In addition to monitor- 
ing the vacuum integrity of fusion devices, RGA systems provide 
quantitative measurements of the impurity gases produced during 
cleaning procedures such as bakeout, glow discharge cleaning and 
pulse discharge cleaning. They are also used as diagnostics for 
the study of plasma wall interactions including impurity gas produc- 
tion during plasma shots and for hydrogen/deuterium exchange 
processes. In this paper, the authors detail the various components 
(hardware, firmware, and software) that were developed in automat- 
ing the RGA systems to meet this wide range of requirements. 


15757 TIBER-Il TF winding pack design. Kerns, J.A. 
(Lawrence Livermore National Lab., Univ. of California, Livermore, 
CA (USA)); Miller, J.R.; Slack, D.S.; Summers, L.T. vp. of Proceed- 
ings of the 12th symposium on fusion engineering. IEEE Service 
Center, Piscataway, NJ (1987). DOE Contract W-7405-ENG-48. 
(CONF-871007-: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

The superconducting, toroidal-field (TF) coils in the Tokamak Ig- 
nition/Burn Engineering Reactor (TIBER Il) are designed with 
cable-in-conduit conductor (CICC) using NB3Sn composite strands. 
To design the CICC winding pack, the authors used an optimiza- 
tion technique that maximizes the conductor stability without 
violating the constraints imposed by the structure, electrical insula- 
tion, quench protection, and fabrication technique. Detailed 
helium-properties codes calculate the heat removal along a flow 
path, and detailed field calculations determine the temperature, 
current, and stability margins. The conductor sheath is designed as 
distributed structure to partially support the combined in-plane and 
out-of-plane loads generated within the winding pack. Pancakes of 
the coil are wound, reacted, and insulated before being potted in 
the case. This design is aggressive but fully consistent with good 
engineering practice. 


15758 TFTR graphics system. Chu, J. (Princeton Plasma 
Physics Lab., Princeton, NJ (USA)); Sichta, P.; Stark, W. vp. of 
Proceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). DOE Contract 
AC02-76CH03073. (CONF-871007-: 12. symposium on fusion en- 
gineering, Monterey, CA (USA), 12-16 Oct 1987). 

The TFTR graphics system processes output from many pro- 
grams running simultaneously in a multi-computer configuration. 
The concept of symbolic logical names as graphics destinations al- 
lows users to direct their plots to any device available on the 
graphics system. By shadowing these symbolic logical names, 
users can send copies of plots to another destination such as a 
laser printer. The device-independent graphics code allows applica- 
tions programs to plot to the different graphic device types 
available on the system. Recently, the graphics systems has been 
upgraded to meet additional Neutral Beam diagnostics throughput 
requirements. This enhancement consists of adding an extra CA- 
MAC highway link and modifying the graphics I/O server task to 
utilize the two available CAMAC links efficiently. This paper 
presents an overview of the current system and describes the re- 
cent enhancements. 


15759 Video digitizer (real time-frame grabber) with region 
of interest suitable for quantitative data analysis used on the 
infrared and H alpha cameras installed on the DIll-D experi 
ment. Ferguson, S.W. (Lawrence Livermore National Lab., P.O. 
Box 808, L-635, Livermore, CA (USA)); Kevan, D.K.; Hill, D.N.; 





Alien, S.L. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

This paper describes a CAMAC based video digitizer with region 
of interest (ROI) capability that was designed for use with the in- 
frared and H alpha cameras installed by Lawrence Livermore 
Laboratory on the Dill-D experiment at G.A. Technologies in San 
Diego, California. The video digitizer uses a custom built CAMAC 
video synchronizer module to clock data into a CAMAC transient 
recorder on a line-by-line basis starting at the beginning of a field. 
The number of fields that are recorded is limited only by the avail- 
able transient recorder memory. In order to conserve memory, the 
CAMAC video synchronizer module provides for the alternative se- 
lection of a specific region of interest in each successive field to be 
recorded. Memory conservation can be optimized by specifying 
lines in the field, start time, stop time, and the number of data 
samples per line. This video frame grabber has proved versatile for 
capturing video in such diverse applications as recording video 
fields from a video tape recorder played in slow motion or record- 
ing video fields in real time during a DIll-D shot. In other cases, 
one or more lines of video are recorded per frame to give a cross 
sectional slice of the plasma. Since all the data in the digitizer 
memory is synchronized to video fields and lines, the data can be 
read directly into the control computer in the proper matrix format 
to facilitate rapid processing, display, and permanent storage. 


15760 Preliminary design of the TFTR tritium remote control 
and monitoring system. Arnold, N.D. (Princeton Plasma Physics 
Lab., Princeton Univ., Princeton, NJ (USA)); Schobert, G.; Bashore, 
D.; Oliaro, G. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). DOE 
Contract AC02-76CH03073. (CONF-871007—: 12. symposium on 
fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The Tokamak Fusion Test Reactor (TFTR) is the first experimen- 
tal device built at Princeton University Plasma Physics Laboratory 
(PPPL) capable of producing a significant amount of fusion energy. 
The mission of TFTR is to reach a program goal of long standing: 
the production of fusion power equal to the plasma-heating input at 
muki-megawatt levels. To attain this scientific breakeven goal, 
TFTR must use tritium, a radioactive isotope of hydrogen, as the 
fuel for the fusion reaction. Since TFTR will be the first fusion test 
reactor to use tritium as a fuel, safe and effective handling of tri- 
tium is an important part of the fusion program as a whole. This 
paper reviews the development of a preliminary design for the Tri- 
tium REmote Control And Monitoring System (TRECAMS) that will 
provide computer control and monitoring of the tritium handling 
equipment at TFTR. 


15761 Safety and environmental analyses and conclusions 
for TIBER-Il. Piet, S.J. (idaho National Engineering Lab., EG and 
G Idaho, Inc., Idaho Falls, ID (USA)); Stasko, R.R. vp. of Proceed- 
ings of the 12th symposium on fusion engineering. IEEE Service 
Center, Piscataway, NJ (1987). DOE Contract AC07-761D01570. 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

The safety and environmental characteristics of the TIBER-II 
(Tokamak Ignition/Burn Experimental Reactor) design have been 
studied, focusing on innovative design features. Analyses included 
accident concerns, maintenance exposure, effluent control, and 
waste management. Unresolved problems include removal of de- 
cay heat from the high activation tungsten inboard shield, provision 
for rapid, passive, and benign plasma shutoff, compatibility be- 
tween liquid-metal test modules and water-cooled blanket/shield, 
and elimination of high level wastes. 


15762 Uncertainties in radiation damage limits of S/C mag- 
nets arising from uncertainties in nuclear data. Youssef, M.Z. 
(Mechanical, Aerospace and Nuclear Engineering Dept., Univ. of 
California, Los Angeles, Los Angeles, CA (US)). vp. of Proceed- 
ings of the 12th symposium on fusion engineering. IEEE Service 
Center, Piscataway, NJ (1987). (CONF-871007—: 12. symposium 
on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

To adequately protect the S/C magnet in tokamak fusion reactors 
against the radiation field, upper limits for key radiation damage 
parameters are chosen and the magnet shield is designed such 
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that these radiation limits are not exceeded. Most often, a safety 
factors is applied to cover the uncertainties arising from the calcu- 
lational method, geometrical modeling, design variation and nuclear 
data used to predict these design parameters. In TIBER Experi- 
mental Test Reactor (ETR), the allowed inboard (VB) shield 
thickness is 48 cm and multi-layers of tungsten shield (90% W, 
10% PCA) and coolant (90% H2O/LINO3, 10% PCA) are deployed 
to protect the inner leg of the S/C magnet. Except for the last pa- 
rameter, all others are below the design limits. To estimate the 
uncertainties in parameters which are attributed to present uncer- 
tainties in nuclear data, an extensive cross-section sensitivity/ 
uncertainty analysis was performed utilizing perturbation theory. 
The results of this analysis are described in this paper. 


15763 A multi-channel, optically coupled spark gap monitor 
system. Gribble, R. (Los Alamos National Lab., CTR-3, MS F638, 
Los Alamos, NM (USA)); Barnes, G.A. vp. of Proceedings of the 
12th symposium on fusion engineering. IEEE Service Center, Pis- 
cataway, NJ (1987). (CONF-871007—: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The authors describe a spark gap monitor system installed on 
FRX-C Large Source Modification (LSM), a theta pinch experiment 
which forms field-reversed configuration (FRC) compact toroids. 
The field reversing theta pinch produces a vacuum magnetic field 
of 10kG inside the single turn, 2-m-long straight 0.7-m-id coil by 
discharging in series 2,50kV, 200 uF capacitor banks with a total 
of 140 2.81 uF capacitors, each with a start spark-gap switch and 
a piggy-back crowbar spark-gap switch. Efficient operation of the 
bank requires information on the timing and function of each 
capacitor-spark gap unit. 


15764 Shield-walis for the microwave tokamak experiment 
(MTX) facility. Felker, B. (Lawrence Livermore National Lab., Liv- 
ermore, CA (US)). vp. of Proceedings of the 12th symposium on 
fusion engineering. IEEE Service Center, Piscataway, NJ (1987). 
DOE Contract W-7405-ENG-48. (CONF-871007—: 12. symposium 
on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The Alcator-C machine to be installed in the MTX facility will be 
housed in a one-foot-thick shield wall at Lawrence Livermore 
National Laboratory (LLNL). The shield walls that surround the ex- 
periment will have a large amount of rebar and metal structure that 
will be isolated to various degrees to maintain grounding isolation, 
minimize grounding loops, and minimize currents that could disrupt 
diagnostic abilities, cause personnel hazards, or affect plasma lo- 
cation. The walls are also designed to LLNL earthquake standards. 
Details of the design criteria for radiation, earthquake, and electri- 
cal isolation, along with the design, construction, and related 
issues are presented in the paper. 


15765 Lessons learned from the MIT Tara control and data 
system. Gaudreau, M.P.J. (Plasma Fusion Center, Massachusetts 
Institute of Technology, 190 Albany Street, Cambridge, MA (US)); 
Sullivan, J.D.; Fredian, T.W.; Irby, J.H.; Karcher, - A.; Rameriz, 
R.A.; Sevillano, E.; Stillerman, JA.; Thomas, P. vp. of 

of the 12th symposium on fusion engineering. IEEE Service Cen- 
ter, Piscataway, NJ (1987). (CONF-871007—: 12. symposium on 
fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The control and data system of the MIT Tara Tandem Mirror has 
worked successfully throughout the lifetime of the experiment 
(1983 through 1987). As the Tara project winds down, it is appro- 
priate to summarize the lessons learned from the implementation 
and operation of the control and data system over the years and in 
its final form. The control system handied — 2400 /O points in real 
time throughout the 5 to 10 minute shot cycle while the data sys- 
tem, in near real time, handied — 1000 signals with a total of 5 to 7 
Mbytes of data each shot. The implementation depended upon a 
consistent approach based on separating physics and engineering 
functions and on detailed functional diagrams with narrowly defined 
cross communication. This paper is a comprehensive treatment of 
the principle successes, residual problems, and dilemmas that 
arose from the beginning until the final hardware and software im- 
plementation. Suggestions for future systems of either similar size 
or of larger scale such as CIT are made. 
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15766 Subsystem software for TSTA. Mann, L.W. (Los 
Alamos National Lab., Los Alamos, NM (US)); Claborn, G.W.; Niel- 
son, C.W. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The software at the Tritium Systems Test Assembly (TSTA) is 
logically broken into two parts, the system support software and 
the subsystem software. The subsystem software is the subject of 
this paper. It controls the various physical subsystems at TSTA. 
Each physical subsystem is controlled by a single program. The 
program contains a concurrently running task for each device or 
group of similar devices within a physical subsystem. The program 
interacts with the physical hardware through soft3wre library calls 
such as OPEN, CLOSE, and SENSE. These library calls are pro- 
vided by the system support software. The various tasks of a 
subsystem program communicate with the main task and the out- 
side world through various global modes and status variables. The 
logic of subsystem software is specified by a version of the Nassi- 
Schneiderman structured flowchart method and machine translated 
to executable code. 


15767 System support software for TSTA. Claborn, G.W. 
(Los Alamos National Lab., Los Alamos, NM (US)); Mann, L.W.; 
Nielson, C.W. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The software at the Tritium Systems Test Assembly (TSTA) is 
logically broken into two parts, the system support software and the 
subsystem software. The purpose of the system support software 
is to isolate the subsystem software from the physical hardware. In 
this sense the system support software forms the kernel of the 
software at TSTA. The kernel software performs several functions. 
It gathers data from CAMAC modules and makes that data avail- 
able for subsystem processes. It services requests to send 
commands to CAMAC modules. It provides a system of logging 
functions and provides for a system-wide global program state that 
allows highly structured interaction between subsystem processes. 
The kernel’s most visible function is to provide the Man-Machine 
Interface (MMI). The MMI allows the operators a window into the 
physical hardware and subsystem process state. Finally the kernel 
provides a data archiving and compression function that allows 
archival data to be accessed and plotted. Such kernel software as 
developed and implemented at TSTA is described. 


15768 PBX graphics distribution system upgrade. Funk, P. 
(Princeton Plasma Physics Lab., Princeton Univ., Princeton, NJ 
(US)); Weinsenberger, E. vp. of Proceedings of the 12th sympo- 
sium on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). (CONF-871007-: 12. symposium on fusion engineering, 
Monterey, CA (USA), 12-16 Oct 1987). 

This paper describes the upcoming upgrade of the PBX-M 
graphics distribution system. The existing graphics distribution sys- 
tem for the Princeton PBX-M experiment has been in place since 
1976. It consists of Tektronix, Inc. 613 storage tube displays and a 
Digital Equipment Corporation PDP-11 display control system. This 
paper describes the results of a survey of commercially available 
systems and the design of the new system. The new system has 
the capability of driving up to two-hundred fifty-six display units at a 
combined delivery speed of twenty thousand vectors per second. 
The display resolution is 1024 horizontal pixels by 780 vertical pix- 
els and contains local true pan and zoom capability. 


15769 The use of networking In the DIi-D data acquisition 
and analysis computer systems. McHarg, B.B. Jr. (GA Technolo- 
gies Inc., P.O. Box 85608, San Diego, CA (US)). vp. of 
Proceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). (CONF-871007—: 12. sym- 
posium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

Dill-D is a large plasma physics and fusion research experiment 
funded by the Department of Energy. Each shot of the experiment 
is currently generating nearly 20 megabytes of data which is ac- 
quired primarily by MODCOMP Classic computer systems and 
analyzed by DEC VAX computer systems. Shots are repeated 
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about once every 10 minutes with 40-50 shots per operating day. 
As the data size and need for data access has grown, the com- 
puter systems have evolved from distinct systems to loosely 
coupled systems to, in some cases, tightly coupled systems. The 
author describes how the networking or connectivity of the systems 
has become an integral and necessary part of the data acquisition 
and analysis process. The MODCOMP systems utilize networking 
software to allow one computer to activate tasks on another com- 
puter and to transfer data between computers. A Network Systems 
Hyperchannel link is used for data transfer between MODCOMP 
and VAX computers. The heaviest use of networking is between 
the VAX systems which are all connected by DECnet. 


15770 Plans for the CIT Instrumentation and Control Sys- 
tem. Preckshot, G.G. (Lawrence Livermore National Lab., P.O. 
Box 5511, L-635, Livermore, CA (US)). vp. of Proceedings of the 
12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract W-7405-ENG-48. (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

Extensive experience with previous fusion experiments (TFTR, 
MFTF-B and others) is driving the design of the Instrumentation 
and Control System (| & C) for the Compact Ignition Tokamak 
(CIT) to be built at Princeton. The new design will reuse much 
equipment from TFTR and will be subdivided into six major parts: 
machine control, machine data acquisition, plasma diagnostic in- 
strument control and instrument data acquisition, the database, 
shot sequencing and safety interlocks. In a major departure from 
previous fusion experiment control systems, the CIT machine con- 
trol system will be a commercial process control system. Since the 
machine control system will be purchased as a completely func- 
tional product, the authors will be able to concentrate development 
manpower in plasma diagnostic instrument control, data acquisi- 
tion, data processing and analysis, and database systems. They 
will discuss the issues driving the design, give a design overview 
and state the requirements upon any prospective commercial pro- 
cess control system. 


15771 Control system for the text diagnostic neutral beam 
source. Paviovsky, D.A. (Fusion Research Center, Univ. of Texas, 
Austin, TX (US)); Jagger, J.W.; Terry, D.; Gallivan, T.; Foster, D. 
vp. of Proceedings of the 12th symposium on fusion engineering. 
IEEE Service Center, Piscataway, NJ (1987). (CONF-871007—: 12. 
symposium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

A diagnostic neutral beam source (DNB) has been designed, 
built, and installed on the Texas Experimental Tokamak (TEXT). 
The control system, presented in this paper, coordinates the func- 
tioning of all associated subsystems necessary for neutral beam 
operation. These include the modulator/regulator, the capacitor 
bank charging system, the arc and filament supplies, the biased 
snubber supply, the deflection magnet supply, the suppressor 
switch, and the Culham vacuum system. The control system archi- 
tecture is a hierarchical, decentralized, hardwired logic system 
designed to meet criteria of reliability, modularity, and flexibility. 


15772 An enhanced firing generator design for the TFTR 
magnetic field coll power supplies. Oldaker, M.E. (Princeton 
Plasma Physics Lab., P.O. Box 451, Princeton, NJ (US)); 
Neumeyer, C. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

This paper presents an enhanced firing generator designed for 
TFTR. The existing firing generators, which control the rectifiers 
powering the TFTR coil system, will undergo a major overhaul to 
be upgraded to the new enhanced firing generator design. The 
new design makes maximum use of digital processing to improve 
the firing generator accuracy, maintainability and reliability. Addi- 
tional functional enhancements have been included. 


15773 Coll protection calculator for TFTR. Marsala, R.J. 
(Plasma Physics Lab., Princeton Univ., P.O. Box 451, Princeton, 
NJ (US)); Woolley, R.D. vp. of Proceedings of the 12th symposium 
on fusion engineering. IEEE Service Center, Piscataway, NJ 





(1987). (CONF-871007—: 12. symposium on fusion engineering, 
Monterey, CA (USA), 12-16 Oct 1987). 

A new coil protection calculator (CPC) is presented in this paper. 
It is now being developed for TFTR’s magnetic field coils will re- 
place the existing coil fault detector. The existing fault detector 
sacrifices TFTR operating capability for simplicity. The new CPC 
will permit operation up to the actual coil limits by accurately and 
continuously computing coil parameters in real-time. The improve- 
ment will allow TFTR to operate with higher plasma currents and 
will permit the optimization of pulse repetition rates. 


15774 Analog computation system for plasma position and 
shape control. Haskovec, J.S. (GA Technologies Inc., P.O. Box 
85608, San Diego, CA (US)); Kellman, A.G.; Moore, C.D.; Strait, 
E.J.; Taylor, T.S. vp. of Proceedings of the 12th symposium on fu- 
sion engineering. IEEE Service Center, Piscataway, NJ (1987). 
(CONF-871007-: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

The author discusses part of the DIll-D upgrade of the Doublet 
Ill. Fusion experiment which involves incorporation of more exten- 
sive feedback control of various plasma parameters. More than 200 
sensors and measuring instruments generate the primary analog 
signals during the experiment. These signals are conditioned and 
transformed to standard voltages by amplifiers, integrators, and 
sometimes more complicated circuits. During the initial stage of 
implementation, high flexibility in the circuit configuration and pro- 
gramming was required because of the empirical nature of many of 
the parameters. Digital and analog solutions were considered be- 
fore a modular analog system was selected. The VME mechanical 
standard was chosen mainly because of the high density backplane 
connectors and availability of shielded backplanes and flat cables. 


15775 A new hardwere and software configuration for the 
PBX-M neutral beam computer system. Kozub, T.A. (Plasma 
Physics Lab., Princeton Univ., P.O. Box 451, Princeton, NJ (US)); 
Frank, K.T.; Kugel, H.W. vp. of Proceedings of the 12th sympo- 
sium on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). (CONF-871007—: 12. symposium on fusion engineering, 
Monterey, CA (USA), 12-16 Oct 1987). 

Neutral beam heating was installed on the Princeton Poloidal Di- 
vertor Experiment (PDX) in 1980. The advancing age of the PDP 
11 hardware and its operating system has caused decreased sys- 
tem reliability and increased maintenance costs. The tokamak, 
which was converted from PDX to the Princeton Beta Experiment 
(PBX) in 1984, has been undergoing a modification upgrade during 
1986-1987. A major upgrade of the PBX neutral beam computer 
system (XNB) has been implemented during this tokamak conver- 
sion period. The upgrade described in this paper, includes a new 
computer, software and terminal configuration for operator control. 
It also includes the addition of a computer controlled timing sys- 
tem. The new computer hardware consists of a DEC MicroVAX Il 
system including 142 MB of disc storage, a local ethernet network 
and new CAMAC highway drivers. The software has been written 
entirely in C and runs under the MicroVMS operating system. 


15776 Tritium breeding options for next generation fusion 
devices. Varsamis, G.L. (Nuclear Engineering and Engineering 
Physics Dept., Rensselaer Polytechnic Institute, Troy, NY (US)); 
Steiner, D.; Embrechts, M.J. vp. of Proceedings of the 12th sympo- 
sium on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). (CONF-871007—: 12. symposium on fusion engineering, 
Monterey, CA (USA), 12-16 Oct 1987). 

This paper examines tritium breeding options for next generation 
fusion devices based on the aqueous elf-cooled blanket concept 
(ASCB). The ASCB concept utilizes small amounts of lithium com- 
pounds dissolved in water to function as both the coolant and the 
breeding material. The first option examined is that of a breeding 
shield, in which the primary function is the provision of adequate 
magnet shielding and the secondary function is tritium breeding. 
The second option is that of a low-technology blanket, where the 
primary function is tritium breeding. Tungsten and lead are the 
shielding material options, while PCASS has been identified as the 
structural material. Beryllium, lockalloy and lead have been exam- 
ined as potential neutron multipliers. From this work it is concluded 
that tritium self-sufficiency can be achieved for a variety of configu- 
rations. 
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15777 __—s' Tritium systems for the TITAN reversed-field pinch 
fusion reactor design. Martin, R.C. (Dept. of Mechanical, 
Aerospace and Nuclear Engineering, and Institute for Plasma and 
Fusion Research, Univ. of California at Los Angeles, Los Angeles, 
CA (US)); Sze, D.K.; Bartlit, J.R.; Gierszewski, P.J. vp. of Proceed- 
ings of the 12th symposium on fusion engineering. IEEE Service 
Center, Piscataway, NJ (1987). (CONF-871007-: 12. symposium 
on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 
Tritium systems for the TITAN reversed-field pinch (RFP) fusion 
reactor study have been designed for two blanket concepts. The 
TITAN-1 design uses a self-cooled liquid-lithium blanket. The 
TITAN-2 design uses a self-cooled aqueous-solution blanket, with 
lithium nitrate dissolved in the water for tritium breeding. Tritium in- 
ventory, release, and safety margins are within regulatory limits, at 
acceptable costs. Major issues for TITAN-1 are plasma-driven per- 
meation, the need for a secondary coolant loop, tritium storage 
requirements, redundancy in the plasma exhaust system, and mini- 
mal isotopic distillation of the exhaust. TITAN-1 fuel cleanup, 
reprocessing, and air detritiation systems are described in detail. 


15778 A novel fusion approach to space power and propul- 
sion. Kammash, T. (Dept. of Nuclear Engineering, The Univ. of 
Michigan, Ann Arbor, MI (US)); Galbraith, D.L. pp. 2950 of Pro- 
ceedings of the 24th intersociety energy conversion engineering 
conference. Volume 5. IEEE Service Center, Piscataway, NJ 
(1989). (CONF-890815-—: 24. intersociety energy conversion engi- 
neering conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899063. 

A new and novel fusion scheme, that combines the favorable as- 
pects of magnetic and inertial fusions into one, is examined as a 
potential advanced propulsion scheme that might be utilized for 
deep space missions and interplanetary travel in the early part of 
the next century. It makes use of the energy generated by a hot fu- 
sion plasma located inside a spherical metallic shell, and created 
through ablation of the target inner surface by a laser beam that 
enters the pellet through a hold. For a deuterium-tritium plasma 
that is allowed to adiabatically expand at the end of the burn into 
an expansion chamber, then exhaust through a magnetic nozzle, it 
is shown that specific impulses exceeding 10* seconds, jet powers 
in the tens of megawatts can be achieved at modest laser input 
energies of tens of kilojoules. When applied to a rocket vehicle 
with dry mass of several hundred metric tons it is shown that such 
a propulsion system allows a round trip to Mars to be undertaken 
in less than two months. 


15779 Magnetic fusion energy and development. San- 
tarius, J.F. (Fusion Technology institute, Univ. of Wisconsin, 
Madison, WI (US)). pp. 2950 of Proceedings of the 24th intersoci- 
ety energy conversion engineering conference. Volume 5. IEEE 
Service Center, Piscataway, NJ (1989). (CONF-890815-—: 24. inter- 
society energy conversion engineering conference, Arlington, VA 
(USA), 6-11 Aug 1989). 

Technical Paper 899508. 

Large-scale space development will require efficient propulsion 
and power systems. Magnetic fusion energy conceptual designs are 
surveyed and indicate that fusion could provide attractive solutions 
to this need. Using deuterium and helium-3 as fuel gives fusion 
products that are primarily charged particles and could be guided 
by magnetic fields to allow high efficiency. The main 21st century 
source of *He appears to be the lunar surface. Procuring *He and 
producing efficient, economical fusion power face significant devel- 
opment paths, but both technologies plausibly can be developed 
on a relevant time scale-early in the 21st century. Possible future 
directions for space fusion energy research are discussed. 


15780 Thermal convection loop experiments and analysis 
of mass- processes in lithlum/Fe-12Cr-1MoVW sys- 
tems. Bell, G.E.C. Thesis (Ph. D.). 307p. Univ. of California, Los 
Angeles, CA (US) (1988). Available from University Microfilms, PO 
Box 1764, Ann Arbor, Mi 48106, Order No.89-07,559. 

Lithium is an attractive coolant and breeder material for first- 
generation fusion-reactor blankets. The compatibility of lithium with 
structural alloys, in the form of mass transport and deposition, may 
impose restrictions on blanket operating parameters such as tem- 
perature and lithium purity. A ferritic steel, such as Fe-12CriMoVW, 
is a candidate for use as a structural alloy in a self-cooled lithium 
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blanket design. Experimental data on mass transport in lithium/Fe- 
12CriMoVW were obtained from two thermal convection loops that 
spanned the fusion-relevant temperature range; one operated from 
360 to 505°C for 3040 hours and the other from 525 to 655°C for 
2510 hours. Analyses of mass transport and deposition, as mea- 
sured by specimen weight change, were not simple functions of 
temperature for the entire temperature range investigated. The 
mass-transfer behavior and surface morphology at low tempera- 
tures were dominated by impurity reactions of nitrogen and carbon 
in the lithium with the steel. In the experiment between 360 and 
505°C nitrogen levels were sufficient below 450°C to allow the for- 
mation of the adherent, protective corrosion product LigCrNs. 


15781 impurity and particle control systems for Tokamak 
Reactor experiments. Mattas, R.F. Transactions of the American 
Nuclear Society (USA), 53: 132-134 (1986). (CONF-861102-: 
American Nuclear Society and Atomic Industrial Forum joint meet- 
ing, Washington, DC (USA), 16-21 Nov 1986). 

The impurity control systems that have received the greatest em- 
phasis are divertors and pumped limiters. There are numerous 
engineering requirements that make operation of these systems 
difficult. Most of the particles escaping form the plasma are di- 
rected at the exposed surfaces of the impurity control system. The 
surfaces are therefore subjected to high particle and heat fluxes, 
which can result in significant sputtering erosion and high thermal 
stresses in the structure. These components are also subjected to 
a flux of 14-MeV neutrons that produce radiation damage resulting 
in embrittlement, creep, and swelling of the component materials. 
Finally, the impurity control system must withstand a major part of 
the energy dissipated during a plasma disruption. The goals of the 
engineering analyses are first, to demonstrate that these systems 
can operate during normal operation by showing that the heat and 
particle loads can be accommodated, and second, to demonstrate 
that these systems have an acceptable lifetime by showing that 
surface erosion is low, that radiation effects are modest, and that 
the materials are not subject to long-term cracking and failure. The 
engineering areas that have been considered are materials proper- 
ties, mechanical configuration, thermal hydraulics, stress analysis, 
fabrication, disruption response, sputtering erosion and redeposi- 
tion, tritium permeation, and lifetime estimates. 


15782 Developments in theoretical studies of divertor and 
pumped limiter systems. Heifetz, D.B. Transactions of the Ameri- 
can Nuclear Society (USA), 53: 134-135 (1986). (CONF-861102-: 
American Nuclear Society and Atomic Industrial Forum joint meet- 
ing, Washington, DC (USA), 16-21 Nov 1986). 

Limiters and divertors are used in magnetically confined fusion 
devices to control plasma/wall interactions. Ideally, they protect the 
device structure from damage by absorbing the bulk of the heat 
leaving the plasma and by minimizing the flow of impurities enter- 
ing the main discharge. Pumps are often used together with 
limiters and divertors to remove impurities and control the hydro- 
gen density. The energy confinement of the main discharge may 
also be influenced by the behavior of the plasma/wall interaction at 
limiters and in divertors. The first major push for development of 
these limiter/divertor models came from the INTOR project. One 
important result from this INTOR work was the numerical demon- 
stration of the existence of a stable high-density, low-temperature 
plasma near the neutralizer plate of a divertor. Such a regime is 
caused by the multiple reionization of particles near the plate, with 
returning particles hitting the plate each time with only a fraction of 
the energy carried by a particle entering the scrape-off-layer. A flux 
of hot (few 100 eV), highly eroding ions is thus transformed into a 
larger flux of particles, at a temperature below the sputtering 
thresholds of the plate material. A high recycling plasma has been 
seen in D-Ill that tends to support these predictions. 


15783 Final focusing of intense ion beams with radially 
nonunitorm current density z discharges. Watrous, J.J. (Plasma 
Technology Branch, Naval Research Laboratory, Washington, DC 
20375 (USA)); Ottinger, P.F. Physics of Fluids B: Plasma Physics 
(USA), 1(12): 2470-2478 (Dec 1989). 

The spot size and focal length of a one-eighth betatron wave- 
length final focusing cell with a nonuniform current density 
distribution are predicted. The final focusing cell is modeled with an 
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azimuthal magnetic field distribution that varies as r’. A Lie trans- 
form method is used to determine the behavior of the ion beam as 
it passes through the focusing cell. The analysis indicates that a fi- 
nal focusing cell with a current density distribution that is strongly 
concentrated at the channel edge focuses the beam much less effi- 
ciently than a channel with a uniform current density distribution, 
and provides a scaling relation for the focused beam radius: foc 
«le (le/l;)'/2"%, where re is the unfocused beam radius, |; is the 
discharge current in the focusing cell, and /, is the discharge cur- 
rent in the transport channel. 


15784 Graphit-ceramic RF Feraday-thermal shield and 
plasma limiter. Hwang, D.L.; Hosea, J.C. To Dept. of Energy, 
Washington, DC. USA Patent 4,858,817. 22 Aug 1989. Filed date 
5 May 1983. USA Patent Application 6-491,639. Int. Cl. B23K 
31/02. vp. Available from Patent and Trademark Office, Box 9, 
Washington, DC 20232. 

The present invention is directed to a process of brazing a ce- 
ramic material to graphite. In particular, the brazing procedure is 
directed to the production of a novel brazed ceramic graphite prod- 
uct useful as a Faraday shield. 
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15785 (INIS-mf—12049) KFK annual report on research and 
development activities in 1988. Kernforschungszentrum Kari- 
sruhe G.m.b.H. (Germany, F.R.). 18 May 1989. 468p. (in German). 
Order Number DE90744697. Available from NTIS (US Sales Only), 
PC A20/MF A01. 

This annual report on R and D activities in the year 1988 is pub- 
lished by the Karlsruhe Nuclear Research Centre in compliance 
with section 13.4 of the corporate statutes. The presentation adopts 
the arrangement of the subjects and items as given in the R and D 
programme planning of the centre. The reports given by the vari- 
ous institutes and main departments have been collected in their 
relevant subject groups, with reference being given to the reporting 
source. Summary reports of activities are obtainable direct from the 
relevant institutes or main departments. The annual report reviews 
the progress achieved in every of the R and D projects listed in the 
KfK programms, and the material is arranged so as to facilitate a 
comparison between planned and achieved purposes, and to show 
activities within their entire context, as the R and D programm fre- 
quently distributes research tasks for a common project to various 
institutes. Detailed accounts can be found in the numerous 
scientific-technical publications listed, or in the KfK status reports. 
In compliance with the underlying programme budgeting report, the 
annual report, upon decision by the competent bodies, also 
presents a summary report of R and D activities in 1988. (orig.). 
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15786 (DOE/MA-365-Vol.1) DOE [Department of Energy] 
risk assessment guideline instructions, resource tables, and 
completed sample: A structured approach: Volume 1. USDOE, 
Washington, DC (USA). Sep 1989. 114p. Sponsored by U.S. DOE 
Management & Administration. Order Number DE90006059. Avail- 
able from NTIS, PC AO6/MF A01; OSTI; Order software packages 
from National Energy Software Center, Argonne National Labora- 
tory, 9800 South Cass Avenue, Argonne, IL 60439. Order 
documentation without complete package from NTIS.; GPO Dep. 

Report includes 1 diskette designed to run on IBM PC or com- 
patible equipment. 

The approach to conducting risk assessments presented in this 
Guideline was developed with these objectives firmly in mind. The 
Guideline’s structured approach fully meets the risk assessment re- 
quirements imposed on the Department's ADP systems by Federal 
and Department computer security policy, while eliminating numer- 
ous “wheel-spinning” problem areas that have consistently 
complicated risk assessment efforts in the past. The Guideline is 
organized into two major parts which are divided into two separate 





volumes. Volume 1, the main body of the Guideline includes 
general introductions and references. Volume 1 also consists of in- 
structions for Steps 1 through 6 and a completed sample. Also 
included are a Bibliography, and a Glossary on 5 1/4 inch floppy 
diskette. Volume 2 consists of the Worksheets for each step for 
compieting the Guideline. 


15787 (MLM-3615) Security guide for subcontractors. 
Adams, R.C. EG and G Mound Applied Technologies, Miamisburg, 
OH (USA). Jan 1990. 40p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-88DP43495. Order Number 
DE90004826. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This booklet is a guide for US DOE subcontractors, for use in 
matters of security. (JEF) 


15788 (NUREG/CR-5424) Eliciting and analyzing expert 
judgment: A practical guide. Meyer, M.A. (Los Alamos National 
Lab., NM (USA)); Booker, J.M. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Systems Research; Los Alamos 
National Lab., NM (USA). Jan 1990. 399p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract W-7405-ENG-36. (LA- 
11667-MS). Available from NTIS, PC A18/MF A01 - GPO - OSTI. 

In this book we describe how to elicit and analyze expert judg- 
ment. Expert judgment is defined here to include both the experts’ 
answers to technical questions and their mental processes in 
reaching an answer. It refers specifically to data that are obtained 
in a deliberate, structured manner that makes use of the body of 
research on human cognition and communication. Our aim is to 
provide a guide for lay persons in expert judgment. These persons 
may be from physical and engineering sciences, mathematics and 
statistics, business, or the military. We provide background on the 
uses of expert judgment and on the processes by which humans 
solve problems, including those that lead to bias. Detailed guid- 
ance is offered on how to elicit expert judgment ranging from 
selecting the questions to be posed of the experts to selecting and 
motivating the experts to setting up for and conducting the elicita- 
tion. Analysis procedures are introduced and guidance is given on 
how to understand the data base structure, detect bias and corre- 
lation, form models, and aggregate the expert judgments. 


15789 International co-operation: Overview of the IAEA’s 
programmes on advanced reactors. /nternational Atomic Energy 
Agency Bulletin (IAEA), 31(3): 5 (1989). 

Short communication. lAEA/international cooperation; IAEA/ 
research programs; IAEA; MODIFICATIONS; PLANNING; POWER 
REACTORS 
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12428, 12448, 12464, 12473, 12476, 12515, 12592, 12601, 12636, 
12637, 12652, 12710, 12732, 12912, 12935, 12936, 12942, 12945, 
12983, 12985, 13025, 13052, 13068, 13089, 13090, 13093, 13103, 
13104, 13108, 13178, 13186, 13207, 13219, 13298, 13311, 13316, 
13318, 13319, 13322, 13325, 13326, 13328, 13332, 13357, 13365, 
13390, 13394, 13396, 13397, 13417, 13423, 13425, 13429, 13437, 
13438, 13439, 13441, 13442, 13447, 13449, 13509, 13515, 13516, 
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15790 (AD-A-211461/9/XAB) Space-time and simulation. 
Research report. Chandy, K.M.; Sherman, R. University of South- 
ern California, Marina Del Rey, CA (USA). Information Sciences 
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Inst. Mar 1989. 19p. (ISVRS-—89-238). Available from NTIS, PC 
A03/MF A01. 

Pub. in Proceedings of the SCS Multiconference on Distributed 
Simulation, 53-57(Mar 1989). 

The advent of concurrent computers has spurred interest in par- 
allel algorithms for simulation. The contributions of this paper are (i) 
to propose a unifying framewes«, called space-time, for simulation; 
and (ii) to propose a new algorithm suggested by the framework. 


15791 (AD-A-211569/9/XAB) Far-in algorithm for dis- 
tributed sparse numerical factorization. Research report. 
Ashcraft, C.; Eisenstat, S.C.; Liu, J.W. Yale Univ., New Haven, CT 
(USA). Dept. of Science. 15 May 1989. 8p. 
(YALEU/DCS/RR-706). Available from NTIS, PC AO2/MF A01. 

A column-oriented distributed algorithm is presented for factoring 
a large sparse symmetric positive definite matrix on a local- 
memory parallel processor. Processors co-operate in computing 
each column of the Cholesky factor by calculating independent up- 
dates to the corresponding column of the original matrix. These 
updates are sent in a fan-in manner to the processor assigned to 
the column, which then completes the . Experimental 
results on an Intel iPSC/2 hypercube demonstrate that the method 
is effective and achieves good speedups. 


15792 (AD-A-—211570/7/XAB) Multiprocessor sparse L/U de- 
composition with controlled fill-in. Final report, 1 June 1985-31 
August 1987. Alaghband, G.; Jordan, H.F. National Aeronautics 
and Space Administration, Hampton, VA (USA). Inst. for Computer 
Applications in Science and Engineering. Oct 1985. 40p. (ICASE— 
85-48). Available from NTIS, PC A03/MF A01. 

During L/U decomposition of a sparse matrix, it is possible to 
perform computation on many diagonal elements simultaneously. 
Pivots that can be processed in parallel are related by a compati- 
bility relation and are grouped in a compatible set. The collection of 
all maximal compatibles yields different maximum-sized sets of piv- 
ots that can be processed in parallel. Generation of the maximal 
compatibles is based on the information obtained from an incom- 
patible table. This table provides information about pairs of 
incompatibles pivots. In this paper, generation of the maximal com- 
patibles of pivot elements for a class of small sparse matrices is 
studied first. The algorithm involves a binary tree search and has a 
complexity exponential in the order of the matrix. Different strate- 
gies for selection of a set of compatible pivots based on the 
Markowitz criterion are investigated. The competing issues of par- 
allelism and fill-in generation are studied and results are provided. 
A technique for obtaining an ordered compatible set directly from 
the ordered incompatible table is given. This technique generates a 
set of compatible pivots with the property of generating few fills. A 
new heuristic algorithm is then proposed that combines the idea of 
an ordered compatible set with a limited binary tree search to gen- 
erate several sets of compatible pivots in linear time. Finally, an 
elimination set to reduce the matrix is selected. 


15793 (AD-A-211572/3/XAB) ISI’s (information Sciences 
Institute) SDI (Strategic Defense Initiative) architecture simula- 
tor: The "KMAC’ battle manager specification language. 
Reseerch report. Mizell, D.; Carter, S. University of Southern Cali- 
fornia, Marina Del Rey, CA (USA). information Sciences Inst. Jul 
1989. 22p. (ISVRR-89-224). Available from NTIS, PC A03/MF A01. 

In 1987, ISI’s parallel distributed computing research group im- 
plemented a prototype sequential simulation system, designed for 
high-level simulation of candidate (Strategic Defense Initiative) 
architectures. A main design goal was to produce a simulation sys- 
tem that could incorporate non-trivial, executable representations of 
battle-management computations on each platform that were capa- 
ble of controlling the actions of that platform throughout the 
simulation. The term BMA (battle manager abstraction) was used 
to refer to these simulated battle-management computations. In the 
authors first version of the simulator, the BMAs were C++ programs 
that we wrote and manually inserted into the system. Since then, 
they have designed and implemented KMAC, a high-level language 
for writing BMA’s. The KMAC preprocessor, built using the Unix 
tools lex 2 and YACC 3, translates KMAC source programs into 
C++ programs and passes them on to the C++ compiler. The 
KMAC preprocessor was incorporated into and operates under the 
control of the simulator’s interactive user interface. After the KMAC 
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preprocessor has translated a program into C++, the user interface 
system invokes the C++ compiler, and incorporates the resulting 
object code into the simulator load module for execution as part of 
a simulation run. This report describes the KMAC language and its 
preprocessor. Section 2 provides background material on the de- 
sign of the simulation system that is necessary for understanding 
some of the parts of KMAC and some of the reasons it is struc- 
tured the way it is. Section 3 describes the syntax and semantics of 
the language, and Section 4 discusses design of the preprocessor. 


15794 (AD-A-211617/6/XAB) Languages, systems, and 
tools for systolic computation. Report for 11 August 1984-7 
November 1988. Cappello, P.R. California Univ., Santa Barbara, 
CA (USA). Dept. of Computer Science. 7 Nov 1988. 5p. Available 
from NTIS, PC AO2/MF A01. 

Publications/Patents/Representations/Honors Report. 

PARALLEL PROCESSING/computer architecture; ARRAY PRO- 
CESSORS/paraliel processing; ARRAY PROCESSORS/computer 
architecture; COMPUTER ARCHITECTURE; PROGRAMMING; 
PROGRAMMING LANGUAGES 


15795 (AD-A-—211619/2/XAB) Ada compiler validation sum- 
mary report: Cray Research, Inc., Cray Ada Compiler, Version 
1.1 Cray X-MP (Host & Target), 890523W1.10080. Air Force Infor- 
mation Systems and Technology Center, Wright-Patterson AFB, 
OH (USA). ADA Validation Facility. 23 May 1989. 56p. Available 
from NTIS, PC AO4/MF A01. 

This Validation Summary Report describes the extent to which a 
specific Ada compiler conforms to the Ada Standard, ANSI/MIL- 
STD-1815A. The report explains all technical terms used within it 
and thoroughly reports the results of testing this compiler using the 
Ada Compiler Validation Capability. An Ada compiler must be im- 
plemented according to the Ada Standard, and any 
implementation-dependent features must conform to the 
requirements of the Ada Standard. The Ada Standard must be im- 
plemented in its entirety, and nothing can be implemented that is 
not in the Standard. Even though all validated Ada compilers 
conform to the Ada Standard, it must be understood that some dif- 
ferences do exist between implementations. The Ada Standard 
permits some implementation dependencies - for example, the 
maximum length of identifiers or the maximum values of integer 
types. Other differences between compilers result from the 
characteristics of particular operating systems, hardware, or imple- 
mentation strategies. All the dependencies observed during the 
process of testing this compiler are given in this report. The infor- 
mation in this report is derived from the test results produced 
during validation testing. The validation process includes submitting 
a suite of standardized tests, the ACVC, as inputs to an Ada com- 
piler and evaluating the results. 


15796 (AD-A—211625/9/XAB) Ada compiler validation sum- 
mary report. Cray Research, Inc., Cray Ada Compiler, Version 
1.1, Cray-2, (Host & Target), 890523W1.10081. Air Force Informa- 
tion Systems and Techn Center, Wright-Patterson AFB, OH 
(USA). ADA Validation Facility. 23 May 1989. 56p. Available from 
NTIS, PC AO4/MF A01. 

This Validation Summary Report describes the extent to which a 
specific Ada compiler conforms to the Ada Standard, ANSI-MIL- 
STD-1815A. The report explains all technical terms used within it 
and thoroughly reports the results of testing this compiler using the 
Ada Compiler Validation Capability. An Ada compiler must be im- 
plemented according to the Ada Standard, and any 
implementation-dependent features must conform to the 
requirements of the Ada Standard. The Ada Standard must be im- 
plemented in its entirety, and nothing can be implemented that is 
not in the Standard. Even though all validated Ada compilers 
conform to the Ada Standard, it must be understood that some dif- 
ferences do exist between implementations. The Ada Standard 
permits some implementation dependencies - for example, the 
maximum length of identifiers or the maximum values of integer 
types. Other differences between compilers result from the 
characteristics of particular operating systems, hardware, or imple- 
mentation strategies. All the dependencies observed during the 
process of testing this compiler are given in this report. The infor- 
mation in this report is derived from the test results produced 
during validation testing. The validation process includes submitting 
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a suite of standardized tests, the ACVC, as inputs to an Ada com- 
piler and evaluating the results. 


15797 (AD-A-211692/9/XAB) Recording computations for 
parallel execution. Final report, 1 June 1985-31 August 1987. 
Adams, L. National Aeronautics and Space Administration, Hamp- 
ton, VA (USA). Inst. for Computer Applications in Science and 
Engineering. Jul 1985. 21p. (ICASE-85-35). Available from NTIS, 
PC A03/MF A01. 

This research supported the activities of 20 researchers during 
their visit to ICASE; as a result, 10 papers have appeared on 
issues related to parallel computation including such titles as Re- 
ordering computations for parallel execution, Multiprocessor L/U 
decomposition with controlled fill-in, and Analysis of a parallelized 
nonlinear elliptic boundary-value problem solver with applications to 
reacting flows. This reprint shows how to reorder the computations 
in the SOR algorithm to maintain the same asymptotic rate of con- 
vergence as the row-wise ordering and to obtain parallelism at 
different levels. A parallel program is written to illustrate these 
ideas and actual machines for implementation of this program are 
discussed. 


15798 (AD-A-211738/0/XAB) Computer-based tutors for ex- 
plaining and managing the process of diagnostic reasoning. 
Final report, March 1985-December 1988. Clancey, W.J. Stan- 
ford Univ., CA (USA). Inst. for Research on Learning. Dec 1988. 
11p. Available from NTIS, PC A03/MF A01. 

Al(Artificial intelligence)-based instructional programs, often 
called intelligent tutoring systems (ITS), use qualitative modeling 
techniques to represent: (1) processes in the subject domain (e.g., 
a steam propulsion plant, an electronic circuit), (2) problem-solving 
processes (e.g., diagnostic strategy, programming methods), and 
(3) communication processes (e.g., the Socratic method, case- 
method discourse, and rhetorical principles in explanation) 
(‘Qualitative student models’). Typically, instructional programs may 
represent only one or two kinds of these processes. When a simu- 
lation model of problem-solving processes is incorporated in the 
program, a basis is provided for evaluating and assisting the stu- 
dent in a very general way. Such programs, which can solve the 
same problems given to a student, are called knowledge-based tu- 
tors (Knowledge-based Tutoring). Early in this research, the author 
identified the importance of representing problem-solving pro- 
cesses in a well-structured procedural language. In a sequence of 
programs, we demonstrated basic AL techniques for achieving the 
separation of domain facts from a diagnostic procedure 
(NEOMYCIN), and the advantages of this separation for 
explanation and student modeling (IMAGE, ODYSSEUS). The gen- 
eralization of the work has had a significant impact on expert 
systems and tutoring research. 


15799 (AD-A-212987/2/XAB) Parallel language constructs 
for tensor-product computations on loosely coupled architec- 
tures. Final report. Mehrotr, P.; Rosendal, J.V. University of 
Southern California, Marina Del Rey, CA (USA). Information Sci- 
ences Inst. Sep 1989. 32p. (ICASE-89-41). Available from NTIS, 
PC A03/MF A01. 

Distributed-memory architectures offer high levels of perfor- 
mance and flexibility, but have proven awkward to program. 
Current languages for nonshared memory architectures provide a 
relatively low-level programming environment, and are poorly 
suited to modular programming, and to the construction of libraries. 
This paper describes a set of language primitives designed to al- 
low the specification of parallel numerical algorithms at a higher 
level. Focus here is on tensor-product-array computations, a simple 
but important class of numerical algorithms. The authors consider 
first the problem of programming one-dimensional kernel routines, 
such as parallel tridiagonal solvers, and after that look at how such 
parallel kernels can be combined to form parallel tensor-product al- 
gorithms. 


15800 (AD-A-213151/4/XAB) Multilevel parallel solver for 
block tridiagonal and banded linear systems. Technical report. 
Hajj, |.N.; Skelboe, S. Illinois Univ., Urbana, IL (USA). Coordinated 
Science Lab. 25 Aug 1989. 31p. (UILU-ENG—89-2223). Available 
from NTIS, PC A03/MF A01. 





This paper describes an efficient algorithm for the parallel solu- 
tion of systems of linear equations with a block tridiagonal 
coefficient matrix. The algorithm comprises a multilevel LU- 
factorization based on block cyclic reduction and a corresponding 
solution algorithm. The paper includes a general presentation of 
the parallel multilevel LU-factorization and solution algorithms, but 
the main emphasis is on implementation principles for a message 
passing computer with hypercube topology. Problem partitioning, 
processor allocation, and communication requirements are dis- 
cussed for the general block tridiagonal algorithm. 


15801 (CEA-CONF—-9863) Numerical method for two-phase 
flow discontinuity propagation calculation. Toumi, |.; Raymond, 
P. CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. d’Etudes Mecaniques et Thermiques. 1989. 11p. 
(CONF-890408—-: Advances in nuclear engineering computation 
and radiation shielding, Santa Fe, NM (USA), 9-13 Apr 1989). Or- 
der Number DE90741310. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

In this paper, we present a class of numerical shock-capturing 
schemes for hyperbolic systems of conservation laws modelling 
two-phase flow. First, we solve the Riemann problem for a 
two-phase flow with unequal velocities. Then, we construct two ap- 
proximate Riemann solvers: an one intermediate-state Riemann 
solver and a generalized Roe’s approximate Riemann solver. We 
give some numerical results for one-dimensional shock-tube prob- 
lems and for a standard two-phase flow heat addition problem 
involving two-phase flow instabilities. 


15802 (CEA-CONF—9864) A mathematical model for turbu- 
lent incompressible flows through mixing grids. Allaire, G. CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. d’Etudes Mecaniques et Thermiques. 1989. 5p. (CONF- 
890408-: Advances in nuclear engineering computation and 
radiation shielding, Santa Fe, NM (USA), 9-13 Apr 1989). Order 
Number DE90741309. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

A mathematical model is proposed for the computation of turbu- 
lent incompressible flows through mixing grids. This model is 
obtained as foliows: in a three-dimentional-domain we represent a 
mixing grid by small identical wings of size epsilon? periodically 
distributed at the nodes of a plane regular mesh of size epsilon, 
and we consider incompressible Navier-Stokes equations with a 
no-slip condition on the wings. Using an appropriate homogeniza- 
tion process we pass to the limit when epsilon tends to zero and 
we obtain a Brinkman equation, i.e. a Navier-Stokes equation plus 
a zero-order term for the velocity, in a homogeneous domain with- 
out anymore wings. The interest of this model is that the spatial 
discretization is simpler in a homogeneous domain, and, moreover, 
the new term, which expresses the grid’s mixing effect, can be 
evaluated with a local computation around a single wing. 


15803 (DOE/ER/25052-2) NYU [New York University] Ultra- 
computer Research Laboratory 1989 progress report. Gottlieb, 
A. New York Univ., NY (USA). Courant Inst. of Mathematical Sci- 
ences. Dec 1989. 11p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-88ER25052. Order Number DE90005471. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep 

This paper discusses research at NYU Ultracomputer Laboratory 
in the following areas: applications; network simulation; analytical 
modeling; computer architecture; operating systems; algorithms; 
programming languages and compilers; and debugging. (LSP) 


15804 (IEC-R-469) GENFUN, a computer program for 
drawing graphs from files. Kalish, A. Israel Electric Corp. Ltd., 
Haifa (Israel). Research and Development Div. Jul 1986. 18p. (in 
Hebrew and English). Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

The GENFUN computer program for plotting graphs is described. 
Its uniqueness is in its capability for interactive input after the 
graph is plotted, which makes it possible to see the plot, and con- 
tinue to analyze or update the data. The program is especially 
suited for electrical engineering calculations, such as, voltage as a 
function of system load, or efficiency P.U. as a function of system 
load, etc. (EHN) 4 tabs. 
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15805 (JAERI-M-89-111) An importance quantification 
technique in uncertainty analysis for computer models. 
Ishigami, Tsutomu (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Homma, Toshim- 
itsu. Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 
1989. 31p. Order Number DE90741454. Available from NTIS (US 
Sales Only), PC AO3/MF A01. 

We have developed a new technique to numerically quantify im- 
portance of input variables including uncertainties to the output 
uncertainty. The technique makes it practically possible to estimate 
the importance measure, proposed by Hora and iman, which is 
based on the concept of uncertainty reduction. The technique re- 
quires a limited number of calculations based on the original model 
using the Monte Carlo or the Latin hypercube sampling. Effective- 
ness of the technique is demonstrated in a comparative study by 
applying the technique and a conventional regression method to 
two computer models, the TERFOC (Terrestrial Food Chain) and 
the PSA (Probabilistic System Assessment) models, for dose pre- 
diction. (author). 


15806 (KCP-613-4237) Inspection information model. Brad- 
ford, J. Allied-Signal Aerospace Co., Kansas City, MO (USA). 
Kansas City Div. Dec 1989. 118p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC04-76DP00613. Order Number 
DE90005015. Available from NTIS, PC AO6/MF A01 - OSTI; GPO 


This document establishes information structures and semantics 

used for the electronic communication of Product Definition Data 
(PDD) which supports dimensional inspection using contact Coordi- 
nate Measuring Machines (CMM). Included are attributes of CMMs 
for support of generative process planning functions for dimen- 
sional inspection. 
15807 (K/CSD/TM-75-Rev.1) Interim Design Database 
(IDDB) CADAM drawing retrieval program user’s manual for 
the IBM 3081. Schwartz, R.L. (ed.); Gudmundson, C.W. Oak 
Ridge Gaseous Diffusion Plant, TN (USA). Dec 1989. 39p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC0S5- 
840R21400. Order Number DE90004491. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This revised manual is a guide to the Interim Design Data Base 
(IDDB) CADAM drawing information retrieval program on the Mar- 
tin Marietta Energy Systems, Inc., IBM 3081 unclassified computer. 
This revision includes several enhancements to the IDDB: the ca- 
pability to view CADAM released drawings and the establishment 
of a Main Menu that provides access to Engineering Design Infor- 
mation System (EDIS) subsystems and tutorials, which includes 
the IDDB. An overview of the program is presented in this paper; 
this includes a description of the help and error messages avail- 
able to the user. This manual describes how to access the IDDB 
and how to operate the program functions using Database 2 
(DB2), Time Sharing Option (TSO), and interactive System Produc- 
tivity Facility (ISPF) features employed by this program. This paper 
also describes how to access and operate the viewing facility that 
allows the display of CADAM drawings on low-cost terminals that 
have graphical support. There is also present additional information 
on data element descriptions, tutorial screens, and key assignment 
tables for specific terminals, respectively. 


15808 (ORNL/TM—11316) A comparison between the prop- 
agators method and the decomposition method for nonlinear 
equations. Azmy, Y.Y. (Oak Ridge National Lab., TN (USA)); Pro- 
topopescu, V.; Cacuci, D.G. Oak Ridge National Lab., TN (USA). 
Jan 1990. 19p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC05-840R21400. Order Number DE90005783. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Recently, a new formalism for solving nonlinear problems has 
been formulated. The formalism is based on the construction of ad- 
vanced and retarded propagators that generalize the customary 
Green's functions in linear theory. One of the main advantages of 
this formalism is the possibility of transforming nonlinear differential 
equations into nonlinear integral equations that are usually easier 
to handle theoretically and computationally. The aim of this paper 
is to compare, on an example, the performances of the propagator 
method with other methods used for nonlinear equations, in partic- 
ular, the decomposition method. The propagator method is stable, 


ERA Vol. 15, No. 6 535 





99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


accurate, and efficient for all initial values and time intervals con- 
sidered, while the decomposition method is unstable at large time 
intervals, even for very conveniently chosen initial conditions. 5 
refs., 4 tabs. 


15809 (ORNL/TM-11452) DCL [Digital Command Lan- 
guage] command implementation for the nuclear 
data 9900 data acquisition and processing system. Wade, J.W.; 
Prestwood, S.H. Oak Ridge National Lab., TN (USA). Dec 1989. 
19p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE90005782. Available from 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

This document describes the usage of a Nuclear Data Model 
9900 System by the Low Level Radiochemical Analysis Group of 
the Analytical Chemistry Division at Oak Ridge National Labora- 
tory. Digital Command Language procedures are used extensively 
and enable those unfamiliar with the system to become efficient 
and productive with minimal training. The current system is con- 
trolled by a DEC MicroVAX Il CPU with 7 M Bytes of memory and 
utilizes both hard and floppy disk drives for software and spectral 
storage. The hard disks are backed up using a DEC TK-50 95 MB 
tape unit. The system supports eight simultaneous users. This doc- 
ument describes in detail our command procedures and how they 
interact with existing Nuclear Data programs. 


15810 (PB-89-869689/XAB) Intel 80860 or 1860: The million 
transistor RISC microprocessor chip with supercomputer ca- 
pability. April 1988-September 1989 (Citations from the 
Computer data base). Report for April 1988-September 1989. 
National Technical Information Service, Springfield, VA (USA). Oct 
1989. 37p. Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning Intel's new micro- 
processor which has more than a million transistors and is capable 
of performing up to 80 million floating-point operations per second 
(80 mflops). The 1860 (originally code named the N-10 during de- 
velopment) is to be used in workstation type applications. It will be 
suited for problems such as fluid dynamics, molecular modeling, 
structural analysis, and economic modeling which requires super- 
computer number crunching and advanced graphics. (Contains 64 
citations fully indexed and including a title list.) 


15811 (PB-90-116484/XAB) Programming languages for 
distributed computing systems. Bal, H.E.; Steiner, J.G.; Tanen- 
baum, A.S. Vrije Univ., Amsterdam (Netherlands). Subfaculteit 
Wiskunde en Informatica. May 1989. 92p. (IR—190). Available from 
NTIS, PC E04/MF A01. 

See also PB-88-242144. 

The authors first give the view of what a distributed system is, il- 
lustrating it with examples to avoid confusion on the important and 
controversial point. Then, they describe the three main characteris- 
tics that distinguish distributed programming languages from 
ordinary sequential languages, namely, how they deal with paral- 
lelism, communication, and partial failures. Finally, they discuss 15 
representative distributed languages to give the flavor of each. 
These examples include languages based on message passing, 
rendezvous, remote procedure call, objects, and atomic transac- 
tions, as well as functional languages, logic languages, and 
distributed-data-structure languages. The paper concludes with a 
comprehensive bibliography listing over 200 papers on nearly 100 
distributed programming languages. 


15812 (PB-90-124033/XAB) Pseudorandom number gener- 
ators revisited. Kleijnen, J.P.C.; Annink, B. Tilburg Univ. 
(Netherlands). May 1989. 35p. Available from NTIS, PC A03/MF 
A01. 

This paper concentrates on one class of generators, namely 
linear congruential generators. It splits up the full cycle of the multi- 
plicative generator into equal parts, first into two parts, then into 2 
sup (k) parts, showing that the pseudorandom numbers lie on two 
and on no more than 2 sup (k-1) parallel lines if k <= 2 and k >= 
3, respectively. It briefly considers antithetic pseudorandom num- 
bers and studies the conditional variances and the correlation 
coefficient of the pseudorandom numbers paired across two parts. 
It summarizes the disadvantages of splitting a pseudorandom num- 
ber stream into parts. Finally, it gives alternative generators for 
supercomputers. 
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15813 (SAND-89-1868) AEROPLT: A versatile general pur- 
pose plot program. Larson, D.E.; Fuentes, M.K. Sandia National 
Labs., Albuquerque, NM (USA). Dec 1989. 90p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
Order Number DE90005779. Available from NTIS, PC AO5/MF A01 
- OSTI; GPO Dep. 

AEROPLT is an interactive, user-friendly, general purpose plot 
code for plotting tabular data from multiple files. This DISSPLA- 
based code is convenient and easy to use while permitting great 
flexibility for users who want to customize their plots. A series of 
questions leads the user through the program and permits a return 
to specific portions of the code for plot refinement. Multidevice ca- 
pability permits the user to plot on the terminal, write to a file for 
hardcopy plots, or do both simultaneously. An easily modified 
Setup File is used to store the terminal and hardcopy type codes, 
plot and text dimensions, and default plot specifications. Parame- 
ters for individual plots are written to a Restart File which can 
easily be edited to change subsequent plots. Additional capabilities 
are: color plots; a convenient method (similar to TEX) to implement 
all DISSPLA fonts, character sets, and math alphabets; super- 
scripts, subscripts, underline, and italicize; and plots of the results 
of mathematical functions of the input data. 12 figs., 21 tabs. 


15814 (SAND-90-0030C) Merlin: A superglue for multicom- 
puter systems. Maples, C. (Sandia National Labs., Albuquerque, 
NM (USA)); Wittie, L. Sandia National Labs., Albuquerque, NM 
(USA). 1990. 17p. Sponsored by U.S. Department of Defense; 
U.S. DOE Defense Programs; National Aeronautics and Space 
Administration; National Science Foundation. DOE Contract AC04- 
76DP00789. Grant CERDC83-19966;Grant CCR87-13865;Grant 
CCR87-05079;Grant NA (CONF-900251-2: COMPCON ’90, San 
Francisco, CA (USA), 27 Feb - 1 mar 1990). Order Number 
DE90005326. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


Merlin is a memory based, interconnection system designed to 
provide very high-performance capability in a disturbed multicom- 
puter environment. By using dynamically mapped reflective 
memory operations, the system creates a virtual memory environ- 
ment which permits users to utilize both local and shared memory 
techniques. This mapped virtual memory approach permits se- 
lected information to be shared at high speeds and with relatively 
low latency. There is no software involvement in the actual sharing 
of information and the system automatically overlaps computation 
and communication, to the extent possible, on a word-by-word ba- 
sis. Memory-to-Memory mapping allows Merlin to provide a uniform 
programming environment which is independent of interconnection 
topology, processing elements, and languages. 14 refs., 4 figs. 


15815 (SOL-89-18) On mean value iterations with applica- 
tion to variational lity problems. Yao, Jen-Chih. Stanford 
Univ., CA (USA). Dept. of Operations Research. Dec 1989. 8p. 
Sponsored by U.S. Department of Defense; U.S. DOE Energy 
Research; National Science Foundation. DOE Contract FG03- 
87ER25028. Grant N00014-89-J-1659;DMS 8913089. Order 
Number DE90005556. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

In this report, we show that in a Hilbert space, a mean value iter- 
ative process generated by a continuous quasi-nonexpansive 
mapping always converges to a fixed point of the mapping without 
any precondition. We then employ this result to obtain approximat- 
ing solutions to the variational inequality and the generalized 
complementarity problems. 7 refs. 


15816 (SOL-89-19) Fixed points by Ishikawa lterations. 
Yao, Jen-Chih. Stanford Univ., CA (USA). Systems Optimization 
Lab. Dec 1989. 6p. Sponsored by U.S. Department of Defense; 
U.S. DOE Energy Research; National Science Foundation. DOE 
Contract FG03-87ER25028. Grant DMS 8913089;N00014-89-J- 
1659. Order Number DE90005557. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

In this paper, we introduce a class of mappings called general- 
ized quasi-nonexpansive mappings in a Hilbert space. It is shown 
that a certain Ishikawa iterative process generated by a continuous 
generalized quasi-nonexpansive and monotone mapping on a com- 
pact and convex subset of a Hilbert space always converges 





strongly to a fixed point of the mapping without any precondition. 1 
ref. 


15817 (UCID-21866) Antidiffusive velocities for multipass 
donor cell advection. Margolin, L.G. (Lawrence Livermore Na- 
tional Lab., CA (USA)); Smolarkiewicz, P.K. Lawrence Livermore 
National Lab., CA (USA). Dec 1989. 44p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90005787. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Smolarkiewicz describes an iterative process for approximating 
the advection equation. Basically, he uses a donor cell approxima- 
tion to correct for the truncation error of the originally specified 
donor cell scheme. This step may be repeated an arbitrary number 
of times leading to successively more accurate solutions to the 
advection equation. In this report, we show how to sum the succes- 
sive approximations analytically to find a single antidiffusive velocity 
that represents the effects of an arbitrary number of passes. The 
analysis is first done dimension to illustrate the method. The analy- 
sis is then repeated in two dimensions. The existence of cross 
terms in the truncation analysis of the two-dimensional equations 
introduces an extra complication into the calculation. We discuss 
the implementation of our new antidiffusive velocities and provide 
some examples of applications. 6 refs., 5 figs., 4 tabs. 


15818 Dimension of fractal basin boundaries. Park, B.S. 
Thesis (Ph. D.). 144p. Univ. of Maryland, College Park, MD (US) 
(1988). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, Mi 48106, Order No.88-18,192. 

In many dynamical systems, multiple attractors coexist for certain 
parameter ranges. The set of initial conditions that asymptotically 
approach each attractor is its basin of attraction. These basins can 
be intertwined on arbitrary small scales. Basin boundary can be ei- 
ther smooth or fractal. Dynamical systems that have fractal basin 
boundary show final state sensitivity of the initial conditions. A 
measure of this sensitivity (uncertainty exponent a) is related to 
the dimension of the basin boundary d = D - a, where D is the di- 
mension of the phase space and d is the dimension of the basin 
boundary. At metamorphosis values of the parameter, there might 
happen a conversion from smooth to fractal basin boundary 
(smooth-fractal metamorphosis) or a conversion from fractal to an- 
other fractal basin boundary characteristically different from the 
previous fractal one (fractal-fractal metamorphosis). The dimension 
changes continuously with the parameter except at the metamor- 
phosis values where the dimension of the basin boundary jumps 
discontinuously. We chose the Henon map and the forced damped 
pendulum to investigate this. Scaling of the basin volumes near the 
metamorphosis values of the parameter is also being studied for 
the Henon map. Observations are explained analytically by using 
low dimensional model map. 


15819 Zero-variance solutions for linear Monte Carlo. Booth, 
T.E. (Los Alamos National Lab., NM (USA)). Nuclear Science and 
Engineering (USA), 102(4): 332-340 (Aug 1989). 

A zero-variance solution exists for any linear Monte Carlo prob- 
lem. The author discusses how this solution can be obtained by 
sampling the random numbers proportional to the expected score 
subsequently produced by using these random numbers in the ran- 
dom walk. 


15820 Some properties of rank-2 lattice rules. Lyness, J.N. 
(U.S. Department of Energy (US)); Sloan, |.H. Mathematics of 
Computation (USA), 53(188): 627-637 (Oct 1989). DOE Contract 
W-31-109-ENG-38. 

A rank-2 lattice rule is a quadrature rule for the (unit) s 


dimensional hypercube, of the form Qf—(1/ny M2) Lj tat Zur f 


(4 21/m+pZ2/n2), which cannot be re-expressed in an analogous 
form with a single sum. Here / is a periodic extension of f, and 2;, 
Z2 are integer vectors. In this paper we discuss these rules in de- 
tail; in particular, we categorize a special subclass, whose leading 
one- and two-dimensional projections contain the maximum feasi- 
ble number of abscissas. We show that rules of this subclass can 
be expressed uniquely in a simple tricycle form. 
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Refer also to citation(s) 12710, 13515, 13535, 13627, 14620, 
14899, 15178, 15806 


15821 (ALS/TR-89-04) Notes on (K,N) threshold scheme. 
Matsui, C. (Osaka Univ., Suita (Japan). Faculty of Engineering); 
Tokiwa, K.; Kasahara, M.; Namekawa, T. Sandia National Labs., 
Albuquerque, NM (USA). Feb 1989. 13p. Translated from: The VII- 
th symposium on information and its applications, Kinugawa, 
Japan, November 5-7, 1984, 158-163. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
8411325-—1-Trans.: 7. symposium on information theory and its 
applications, Kinugawa (Japan), 5-7 Nov 1984). Order Number 
DE90004007. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


Dep. 

Conditions of (K,N) threshold scheme proposed by Shamir for 
cryptographic key sharing systems are explained. In order to 
improve practicability, conditions are modified. Some methods pro- 
posed for realizing (K,N) threshold scheme are explained and 
compared. While a piece is generally accompanied with an index, 
it is shown that (K,N) threshold scheme without indices can be 
constructed. 4 refs, 1 fig., 1 tab. 


15822 (BNL-43574) A drawing database management sys- 
tem for the rest of us. Woodie, M.H.; Alforque, R. Brookhaven 
National Lab., Upton, NY (USA). [1989]. 14p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH00016. (CONF- 
8910220-3: DOE workshop on computer aided engineering, Los 
Alamos, NM (USA), 24 Oct 1989). Order Number DE90006230. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

This paper presents a DbaselV program for administering Engi- 
neering Drawing information. To help meet DOE QA requirements, 
it tracks Engineering Change Requests/Engineering Change No- 
tices (ECR/ECN’s) and Engineering Orders (EO’s). It produces 
reports showing the current drawing revisions; ECN’s not yet incor- 
porated on a drawing and all drawings affected by an ECN. It also 
allows searches of the drawing database for similar components 
using the drawing title. It runs under MS DOS using an IBM or 
compatible PC. Although the program was written to uniquely sat- 
isfy the requirements of the NSLS, the source code could be easily 
adapted to satisfy other design environments. The program is now 
going through Beta Testing. When this is completed, the source 
code will be made available to interested parties in the CAD/CAE 
community. 3 refs., 7 figs. 


15823 (CONF-8908108—4) A model search procedure for 
hierarchical log-linear models. Ostrouchov, G.; Frome, E.L. Oak 
Ridge National Lab., TN (USA). [1989]. 6p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400;AC05- 
760R00033. From American Statistical Association meeting; 
Washington, DC (USA); 9 Aug 1989. Order Number DE90005262. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Large data sets cross-classified according to multiple factors are 
available in epidemiology and other disciplines. Their analysis often 
calls for finding a small set of best hierarchical log-linear models to 
serve as a basis for further analysis. This selection can be based 
on an Akaike information type statistic. Fitting all possible models 
to find a best set is usually not feasible for as few as five factors 
(7581 possible models). By noting that the set of hierarchical mod- 
els and their relationships can be represented by a graph, a graph 
traversal algorithm is developed that requires fitting a fraction of all 
models to find an exact subset of the best models. The algorithm 
classifies (in the best set/not in the best set) as many models as 
possible on the basis of each fit. A data structure implementing the 
graph of model nodes keeps track of the information required by 
the algorithm. 7 refs., 4 figs. 


15824 (K/CSD/TM-91) Engineering Design Information 
System, Document Number Reserve System user's manual. 
Schwarz, R.L. (ed.); Rosser, J.H.; Walker, C.T. Oak Ridge 
Gaseous Diffusion Plant, TN (USA). Dec 1989. 63p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC05-840R21400. Or- 
der Number DE90005681. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 
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This manual is a guide to the Document Number Reserve 
System on the Martin Marietta Energy Systems, Inc., IBM 3081 un- 
classified computer. The Reserve System is the first phase of the 
Engineering Design Information System (EDIS), which is under 
development as an index and storage system for engineering doc- 
uments produced at various plants and laboratories operated by 
Energy Systems for the Department of Energy. The Reserve Sys- 
tem will control the entry of documents into EDIS. This manual 
presents an overview of the Reserve System, describing the sys- 
tem's purpose; the functions it performs; hardware, software, and 
security requirements; and help and error functions. Describes how 
to access the system and how to operate the system functions us- 
ing Database 2 (DB2), Time Sharing Option (TSO), and Interactive 
System Productivity Facility (ISPF) features employed by this sys- 
tem. This paper contains a dictionary of data elements maintained 
by the system. The data values are collected from the user and 
captured from Engineering Management Information System 
(EMIS) data tables. It provides a printout of the system help and 
error screens. And it presents the tutorial screens that provide on- 
line assistance for operating the system screens. 


15825 (MEM-MG-12117) [Manitoba] 1989 Energy and 
Mines bibliography. Manitoba Dept. of Energy and Mines, Win- 
nipeg, MB (Canada). 1989. 18p. (MICROLOG-—89-05894). 
Available from PC Manitoba Energy and Mines., Information Cen- 
tre, 555-330 Graham Ave., Winnipeg, MB, CAN R3C 4E3; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1iA 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

This bibliography of publications held by the Manitoba Energy 
and Mines Information Centre covers practical information on the 
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efficient and economical use of energy, and publications for the 
layperson on the history and location of Manitoba minerals and 
mining operations. The bibliography includes publications, video- 
tapes and audiotapes covering agriculture, annual reports, biomass 
and alternate energy, commercial, industrial and recreational en- 
ergy, energy education, geology and mining, residential heating, 
home construction, hydro power, loans and grants, petroleum, 
retrofits, solar energy and transportation. 


15826 (UCRL—102221) Fine tuning your search output: 
Word processors, desktop publishing, electronic mail, 
databases and beyond. Ellingen, D.C. Lawrence Livermore Na- 
tional Lab., CA (USA). Nov 1989. 5p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
8911154—-1: Online '89 conference and expostion, Chicago, IL 
(USA), 7-9 Nov 1989). Order Number DE90005192. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This paper presents an overview of possibilities and procedures 
for the delivery of the results of an online search. Word processors 
can add headers and footers which explain the topic of the search, 
even highlight search terms. Desktop publishing programs can pro- 
duce typeset-like output. Electronic mail permits almost immediate 
delivery of search results. Local databases can give your patron 
results that can be searched time and again (provided you have 
taken care of copyright restrictions), give you a means for produc- 
ing printed indexes of searches. Beyond lie personal information 
managers, hard disk organizers, and other new products. 
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Aberdeen Univ. Centre for Environmental Management and 
Planning (UK) 

Investigation into the differences between the measured hot-spot 
stress when derived by either linear or non-linear extrapolation 
techniques, 15:14598 (R;GB) 

Actimatic Engineering, Bnel-Brak (Israel) 
Energy conservation at the Miluz factory, 15:13841 (R;IL;In Hebrew) 
Acurex Corp., Mountain View, CA (USA). Environmental Sys- 
tems Div. 

Evaluation of EPA (Environmental Protection Agency) Method 
8120 for determination of chlorinated hydrocarbons in environ- 
mental samples, 15:15124 (R;US) 

Acurex Corp., Research Triangle Park, NC (USA) 

Application of low-NOx precombustor technology to the incinera- 
tion of nitrogenated wastes, 15:13892 (R;US) 

Acurex Corp., Research Triangle Park, NC (USA). Southeast Re- 
gional Office 

Versatile PC-based data acquisition and control system: Automa- 
tion of EPA’s (Environmental Protection Agency's) air toxics 
control laboratory. Report for January 1987-July 1988, 15:14900 
(R;US) 

Advanced Energy Systems Ltd. (A.E.S.) (Israel) 

Scheme and quantity survey for installation of an air conditioning 

system in the Akko Town Hall, 15:13722 (R;IL;in Hebrew) 
Advanced Materials Lab., Concord, MA (USA) 

Behavior of metal-matrix composites at cryogenic temperatures. Fi- 

nal report, 29 September 1986-30 March 1987, 15:14191 (R;US) 


AEA Technology, Winfrith (UK) 

The nature and behavior of particulates in PWR primary coolant: 
Final report, 15:13339 (R;US) 

Aerospace Corp., El Segundo, CA (USA). Aerophysics Lab. 

Photodissociation of XeF2 (xenon difluoride) at 193 nm, 15:14604 
(R;US) 

Agency for Toxic Substances and Disease Registry, Atlanta, GA 
(USA) 

Health assessment for 19th Avenue Landfill National Priorities List 
(NPL) Site, Phoenix, Maricopa County, Arizona, Region 9. CER- 
CLIS No. AZD980496780. Preliminary report, 15:13999 (R;US) 

Health assessment for Aerojet-General Corporation, Rancho Cor- 
dova, Sac Ramento County, California, Region 9. CERCLIS No. 
CAD980358832. Preliminary report, 15:13941 (R;US) 

Health assessment for Allied Plating, Inc., Portland, Oregon, Re- 
gion 10. CERCLIS No. ORD009051442. Preliminary report, 
15:13953 (R;US) 

Health assessment for American Lake Gardens, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WAD980833065. Preliminary report, 15:15135 (R;US) 

Health assessment for Anaconda Smelter Site, Anaconda, Deer 
Lodge County, Montana, Region 8. CERCLIS No. 
MTD093291656. Final report, 15:13897 (R;US) 

Health assessment for Apache Powder, St. David, Arizona, Re- 
gion 9. CERCLIS No. AZD008399263. Preliminary report, 
15:13943 (R;US) 

Health assessment for Applied Materials, Santa Clara, Santa 
Clara County, California, Region 9. CERCLIS No. 
CAD042728840. Preliminary report, 15:13940 (R;US) 


Health assessment for Atlas and Coalinga Asbestos Mines, Fresno 
County, California, Region 9. Cerclis Nos. CAD980496863 and 
CAD980817217. Preliminary report, 15:13939 (R;US) 

Health assessment for Bailey Dump National Priorities List (NPL) 
Site, Bridge City, Orange County, Texas, Region 6. CERCLIS 
No. TXD980864649. Final report, 15:13624 (R;US) 

Health assessment for Beckman Industries National Priorities List 
(NPL) Site, Porterville, Tulare County, California, Region 9. 
CERCLIS No. CAD048645444. Final report, 15:13938 (R;US) 

Health assessment for Broderick Wood Products Site, Denver, 
Adams County, Colorado, Region 8. CERCLIS No. 
COD0001 10254. Final report, 15:13883 (R;US) 

Health assessment for Bunker Hill Site, Kellog, Shoshone County, 
Idaho, Region 10. CERCLIS No. IDD048340921. Preliminary re- 
port, 15:13950 (R;US) 

Health assessment for Burlington Northern Somers Tie Treating 
Plant NPL (National Priorities List) Site, Somers, Montana, Re- 
gion 8. CERCLIS No. MTD053038386. Final report, 15:13898 
(R;US) 

Health assessment for California Gulch Site, Leadville, Lake 
County, Colorado, Region 8. CERCLIS No. COD980717938. Fi- 
nal report, 15:13884 (R;US) 

Health assessment for Clear Creek/Central City, Clear Creek and 
Gilpin Counties, Colorado, Region 8. CERCLIS No. 
COD980717557. Final report, 15:13889 (R;US) 

Health assessment for Coast Wood Preserving, Ukiah, Mendocino 
County, California, Region 9. CERCLIS No. CAD063015887. 
Preliminary report, 15:13937 (R;US) 

Health assessment for Colbert Landfill NPL (National Priorities 
List) Site, Spokane, Washington, Region 10. CERCLIS No. 
WAD980514541. Final report, 15:15136 (R;US) 

Health assessment for Del Norte County Pesticide Storage Area, 
Cresent City, Del Norte County, California, Region 9. CERCLIS 
No. CAD000626176. Final report, 15:13936 (R;US) 

Health assessment for East Helena, East Helena, Montana, Re- 
gion 8. CERCLIS No. MTD006230346. Preliminary report, 
15:13899 (R;US) 

Health assessment for Fairchild Semiconductor Corporation Pro- 
posed National Priorities List Site, Intel Corporation National 
Priorities List Site, Raytheon Company National Priorities List 
Site, Mountain View, California, Region 9. CERCLIS No. 
CAD095989778. Final report, 15:13935 (R;US) 

Health assessment for Firestone National Priorities List (NPL) 
Site, Salinas, Monterey County, California, Region 9. CERCLIS 
No. CAD990793887. Preliminary report, 15:13933 (R;US) 

Health assessment for FMC Fresno National Priorities List (NPL) 
Site, Fresno, California, Region 9. CERCLIS No. 
CAD000629998. Preliminary report, 15:13932 (R;US) 

Health assessment for FMC Pesticide Pit, Yakima, Washington, 
Region 10. CERCLIS No. WAD009039785. Preliminary report, 
15:13956 (R;US) 

Health assessment for Frontier Hard Chrome Site, Vancouver, 
Washington, Region 10. CERCLIS No. WAD053614988. Final 
report, 15:13957 (R;US) 

Health assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, Wash- 
ington, Region 10. CERCLIS No. WA9214053465. Preliminary 
report, 15:14000 (R;US) 
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Health assessment for Greenacres (Liberty Lake) Landfill, 
Spokane, Spokane County, Washington, Region 10. CERCLIS 
No. WAD980514608. Preliminary report, 15:14001 (R;US) 

Health assessment for Harbor Island Lead, Seattle, King County, 
Washington, Region 10. CERCLIS No. WAD980722839. Prelim- 
inary report, 15:13958 (R;US) 

Health assessment for Hewlett-Packard, Palo Alto, Palo Alto, 
Santa Clara County, California, Region 9. CERCLIS No. 
CAD0091 22532. Final report, 15:15046 (R;US) 

Health assessment for Hidden Valley Landfill (Thun Field), 
Puyallup, Washington, Region 10. CERCLIS No. 
WAD980511539. Preliminary report, 15:14002 (R;US) 

Health assessment for Hill Air Force Base, Ogden, Utah, Region 
8. CERCLIS No. UT0571724350. Preliminary report, 15:13905 
(R;US) 

Health assessment for Homestake Mining Company, Grants, Va- 
lencia County, New Mexico, Region 6. CERCLIS No. 
NMD007860935. Preliminary report, 15:12729 (R;US) 

Health assessment for IBM Site, Santa Clara County, San Jose, 
California, Region 9. CERCLIS No. 990843989. Preliminary re- 
port, 15:13931 (R;US) 

Health assessment for idaho Pole, Bozeman, Montana, Region 8. 
CERCLIS No. MTD006232276. Preliminary report, 15:13900 
(R;US) 

Health assessment for Jibboom Junkyard, Sacramento, California, 
Region 9. CERCLIS No. CAD980737613. Final report, 
15:13930 (R;US) 

Health assessment for Kaiser Aluminum and Chemical Corpora- 
tion, Mead, Spokane County, Washington, Region 10. CERCLIS 
No. WAD000065508. Preliminary report, 15:13959 (R;US) 

Health assessment for Kerr-McGee, Dupage County, West 
Chicago, Illinois, Region 5. CERCLIS Nos. ILD980823991, 
ILD980824031, ILD980824015, and ILD980824007. Preliminary 
report, 15:12727 (R;US) 

Health assessment for Kunia Wells Il, Kunia, Hawaii, Region 9. 
CERCLIS No. HID980895049. Preliminary report, 15:13947 
(R;US) 

Health assessment for Kunia Wells |, Kunia, Hawaii, Region 9. CER- 
CLIS No. HID980894994. Preliminary report, 15:15134 (R;US) 
Health assessment for Liquid Gold-Richmond, Richmond, Contra 
Costa County, California, Region 9. CERCLIS No. 

CAT000646208. Preliminary report, 15:13929 (R;US) 

Health assessment for Litchfield - Goodyear Airport, Phoenix, Ari- 
zona, Region 9. CERCLIS No. AZD980695902. Preliminary 
report, 15:13942 (R;US) 

Health assessment for Lorentz Barrel and Drum Company, San 
Jose, Santa Clara County, California, Region 9. CERCLIS No. 
CAD029295706. Preliminary report, 15:13928 (R;US) 

Health assessment for Louisiana-Pacific National Priorities List 
(NPL) Site, Oroville, Butte County, California, Region 9. CER- 
CLIS No. CAD065021594. Preliminary report, 15:13927 (R;US) 

Health assessment for Marley Cooling Tower Company, Stockton, 
California, Region 9. CERCLIS No. CAD009140120. Prelimi- 
nary report, 15:13926 (R;US) 

Health assessment for Marshall Landfill, Boulder, Colorado, Region 
8. CERCLIS No. COD980499255. Final report, 15:15119 (R;US) 

Health assessment for Mather Air Force Base, California, Region 
9. CERCLIS No. CA8570024143. Preliminary report, 15:13925 
(R;US) 

Health assessment for McCarty’s/Pacific Hide and Fur National 
Priorities List (NPL) Site, Pocatello, idaho, Region 10. CERCLIS 
No. IDD09881 2878. Final report, 15:13951 (R;US) 

Health assessment for McChord Air Force Base, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WA8570024200. Preliminary report, 15:13960 (R;US) 

Health assessment for McClellan Air Force Base, Sacramento, 
California, Region 9. CERCLIS No. CA4570024337. Preliminary 
report, 15:13924 (R;US) 

Health assessment for McColl Site, Fullerton, California, Region 9. 
CERCLIS No. 09CAD980498695. Preliminary report, 15:13923 
(R;US) 

Health assessment for MGM Brakes Company National Priorities 
List (NPL) Site, Cloverdale, California, Region 9. CERCLIS No. 
CAD000074120. Final report, 15:13922 (R;US) 
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Health assessment for Mica Landfill, Spokane, Spokane County, 
Washington, Region 10. CERCLIS No. WAD98051 1661. Prelim- 
inary report, 15:15049 (R;US) 

Health assessment for Midvale Slag Site, Midvale, Utah, Region 
8. CERCLIS No. UTD081834277. Preliminary report, 15:13906 
(R;US) 

Health assessment for Mililani Wells, Mililani, Hawaii, Region 9. 
CERCLIS No. HID980895031. Preliminary report, 15:13946 
(R;US) 

Health assessment for Milltown Reservoir Sediments, Milltown, 
Montana, Region 8. CERCLIS No. MTD980717565. Preliminary 
report, 15:13901 (R;US) 

Health assessment for Moffett Naval Air Station National Priorities 
List (NPL) Site, Sunnyvale, Santa Clara County, California, Re- 
gion 9. CERCLIS No. CA2170090078. Final report, 15:13921 
(R;US) 

Health assessment for Monolithic Memories, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD049236201. Preliminary 
report, 15:13920 (R;US) 

Health assessment for Montana Pole and Treating Plant, Butte, 
Montana, Region 8. CERCLIS No. MTD006230635. Preliminary 
report, 15:13902 (R;US) 

Health assessment for Monticello Radioactive Contaminated 
Properties, Monticello, Utah, Region 8. CERCLIS No. 
UTD980667208. Preliminary report, 15:12732 (R;US) 

Health assessment for Mouat Industries, Columbus, Montana, Re- 
gion 8. CERCLIS No. MTD021997689. Preliminary report, 
15:13903 (R;US) 

Health assessment for NAS-Whidbey Island (Seaplane Base), 
Oak Harbor, Island County, Washington, Region 10. CERCLIS 
No. WA6170090058. Preliminary report, 15:15137 (R;US) 

Health assessment for National Semiconductor Corporation, 
Santa Clara, Santa Clara County, California, Region 9. CER- 
CLIS No. CAD041472986. Preliminary report, 15:13919 (R;US) 

Health assessment for Naval Undersea Warfare Station, Keyport, 
Washington, Region 10. CERCLIS No. WA1170023419. Prelim- 
inary report, 15:15050 (R;US) 

Health assessment for Nearshore/Tideflats, Tacoma, Washington, 
Region 10. CERCLIS No. WAD980726368. Final report, 
15:13955 (R;US) 

Health assessment for NL/Gould NPL (National Priorities List) 
Site, Portland, Oregon, Region 10. CERCLIS No. 
ORD095003687. Final report, 15:13954 (R;US) 

Health assessment for North Indian Bend Wash, Scottsdale, Mari- 
copa County, Arizona, Region 9. CERCLIS No. AZD980695969. 
Final report, 15:15132 (R;US) 

Health assessment for Northside Landfill, Spokane, Washington, 
Region 10. CERCLIS No. WAD980511778. Final report, 
15:15138 (R;US) 

Health assessment for Northwest Transformer Salvage Yard Na- 
tional Priorities List (NPL) Site, Whatcom County, Washington, 
Region 10. CERCLIS No. WAD027315621. Final report, 
15:13961 (R;US) 

Health assessment for Norton Air Force Base, San Bernardino, 
California, Region 9. CERCLIS No. CA4570024345. Preliminary 
report, 15:13918 (R;US) 

Health assessment for Ogden Defense Depot, Odgen, Utah, Re- 
gion 8. CERCLIS No. UT9210020922. Preliminary report, 
15:15128 (R;US) 

Health assessment for Old City Dump 1, Columbus, Bartholomew 
County, Indiana, Region 5. CERCLIS No. IND980607626. Pre- 
liminary report, 15:13622 (R;US) 

Health assessment for Old Inland Pit (Spokane Steel 
Foundry), Spokane, Washington, Region 10. CERCLIS No. 
WAD980982557. Preliminary report, 15:13962 (R;US) 

Health assessment for Operating Industries Incorporated, Mon- 
terey Park, Los Angelos County, California, Region 9. CERCLIS 
No. CAD080012024. Preliminary report, 15:13998 (R;US) 

Health assessment for Queen City Farms, Maple Valley, Washing- 
ton, Region 10. CERCLIS No. WAD980511745. Final report, 
15:13963 (R;US) 

Health assessment for Rhone Poulenc (ZOECON), East Palo Alto, 
San Mateo County, California, Region 9. CERCLIS No. 
CAT00061 1350. Final report, 15:13917 (R;US) 





Alr Force Occupational and Environmental Health Lab., Brooks AFB, TX 


Health assessment for Rocky Mountain Arsenal, Commerce City, 
Adams County, Colorado, Region 8. CERCLIS No. 
CO5210020769. Preliminary report, 15:13625 (R;US) 

Health assessment for Sacramento Army Depot, Sacramento, 
California, Region 9. CERCLIS No. CA0210020780. Preliminary 
report, 15:15131 (R;US) 

Health assessment for San Fernando Valley, San Fernando Val- 
ley, Los Angeles County, California, Region 9. CERCLIS Nos. 
O98CAD980894893, O09CAD980894901, 09CAD980894984, 
09CAD980894976. Preliminary report, 15:15130 (R;US) 

Health assessment for San Gabriel Valley, San Gabriel, 
Los Angelos County, California, Region 9. CERCLIS 
Nos. CAD980677355, CAD980818512, CAD980818579, 
CAD980817985. Preliminary report, 15:15129 (R;US) 

Health assessment for San Jose Facility of Fairchild Semiconduc- 
tor Corporation Proposed NPL Site, San Jose, California, Region 
9. CERCLIS No. CAD097012298. Final report, 15:13934 (R;US) 

Health assessment for Selma Pressure Treating (SPT) National 
Priorities List (NPL) Site, Fresno, California, Region 9. CER- 
CLIS No. CAD029452141. Final report, 15:13916 (R;US) 

Health assessment for Sharpe Army Depot, Lathrop, San Joaquin 
County, California, Region 9. CERCLIS No. CA8210020832. 
Preliminary report, 15:13915 (R;US) 

Health assessment for Signetics, Inc., Sunnyvale, California, Re- 
gion 9. CERCLIS No. CAD070466479. Preliminary report, 
15:13914 (R;US) 

Health assessment for Silver Mountain Mine, Loomis, 
Okanogan County, Washington, Region 10. CERCLIS No. 
WAD980722789. Preliminary report, 15:13964 (R;US) 

Health assessment for Smuggler Mountain Site, Aspen, Putkin 
County, Colorado, Region 8. CERCLIS No. COD980806277. Fi- 
nal report, 15:13896 (R;US) 

Health assessment for Southern California Edison/Visalia Pole- 
yard, Visalia, California, Region 9. CERCLIS No. 
CAD980816466. Preliminary report, 15:13913 (R;US) 

Health assessment for Southern Pacific Transportation Company, 
Roseville, California, Region 9. CERCLIS No. CAD000828255. 
Preliminary report, 15:13912 (R;US) 

Health assessment for Spiegelberg and Rasmussen Dump 
National Priorities List (NPL) sites, Green Oak Town- 
ship, Livingston County, Michigan, Region 5. CERCLIS 
No. MID980794481 (Spiegelberg) and CERCLIS No. 
MID095402210 (Rasmussen). Final report, 15:13996 (R;US) 

Health assessment for Stringfellow, Glen Avon, California, Region 
9. CERCLIS No. CAT08001286. Final report, 15:13911 (R;US) 

Health assessment for Teledyne Wah Chang-Albany, Albany, Ore- 
gon, Region 10. CERCLIS No. ORD050955848. Preliminary 
report, 15:15047 (R;US) 

Health assessment for Thompson-Hayward Chemical Company, 
Fresno, Fresno County, California, Region 9. CERCLIS No. 
CAD009106220. Preliminary report, 15:13910 (R;US) 

Health assessment for Tooele Army Depot (North Area), Tooele, 
Utah, Region 8. CERCLIS No. UT3213820894. Preliminary re- 
port, 15:13907 (R;US) 

Health assessment for Umatilla Army Depot, Hermiston, Oregon, 
Region 10. CERCLIS No. OR6213820917. Preliminary report, 
15:15048 (R;US) 

Health assessment for Union Pacific Railroad Yard-Pocatello 
Sludge Pit, Pocatello, Idaho, Region 10. CERCLIS No. 
IDD055030852. Preliminary report, 15:13952 (R;US) 

Health assessment for United Nuclear Corporation Churchrock 
NPL (National Priorities List) Site, McKinley County, New Mex- 
ico, Region 6. CERCLIS No. NMD030443303. Final report, 
15:12728 (R;US) 

Health assessment for Van Waters and Rogers, Incorporated, San 
Jose, Santa Clara County, California, Region 9. CERCLIS No. 
CAD010925576. Preliminary report, 15:13909 (R;US) 

Health assessment for Waiawa Shaft, Pearl City, Hawaii, Region 
9. CERCLIS No. HID717009001. Preliminary report, 15:15133 
(R;US) 

Health assessment for Waipahu Wells, Waipahu, Hawaii, Region 
9. CERCLIS No. HID980895023. Preliminary report, 15:13945 
(R;US) 


Health assessment for Waipio Heights Wells Il, Waipio, Hawaii, 
Region 9. CERCLIS No. HID980895015. Preliminary report, 
15:13944 (R;US) 

Health Assessment for Wasatch Chemical (Lot 6), Salt Lake City, 
Utah, Region 8. CERCLIS No. UTd000716399. Preliminary re- 
port, 15:13908 (R;US) 

Health assessment for Waste Disposal, Inc., Santa Fe 
Los Angeles County, California, Region 9. CERCLIS No. 
CAD980884357. Preliminary report, 15:15045 (R;US) 

Health assessment for Waste, Inc., Michigan City, Indiana, Region 
5. CERCLIS No. IND980504005. Preliminary report, 15:13880 
(R;US) 

Health assessment for Watkins-Johnson Facility, Scotts Valley, 
California, Region 9. CERCLIS No. CAD980893234. Prelimi- 
nary report, 15:13949 (R;US) 

Health assessment for Westinghouse Plant, Sunnyvale, California, 
Region 9. CERCLIS No. CAD001864081. Preliminary report, 
15:13948 (R;US) 

Health assessment for Whitewood Creek, Lawrence and Mead 
Counties, South Dakota, Region 8. CERCLIS No. 
$D980717136. Preliminary report, 15:13904 (R;US) 

Health assessment for Wyckoff/Eagle Harbor, Bainbri island, 
Washington, Region 10. CERCLIS No. WA009248295. Prelimi- 
nary report, 15:13965 (R;US) 

Health assessment for Yakima Agricultural Research Lab, Yakima, 
Washington, Region 10. CERCLIS No. WAD120513957. Prelim- 
inary report, 15:15139 (R;US) 


Agricultural Research Organization, Bet Dagan (Israel). inst. of 
Agricultural Engineering 

A computer simulation model for drying processes, 15:13094 (R;IL) 

Development of a solar pond for agricultural uses. Annual report, 
April 1985 to March 1986, 15:13088 (R;IL;in Hebrew) 

Heating greenhouses by geothermal water. Planning and opti- 
mization of the space heating system using polyethylene pipes, 
15:13150 (R;IL;in Hebrew) 

Solar thermosyphon drying of agricultural products. Progress re- 
port, 15:13102 (R;iL;in Hebrew) 

Utilization of wind energy for agriculture-related applications. An- 
nual report, April 1984 to March 1985, 15:13182 (R;IL;in Hebrew) 

Utilization of wind energy for agricultural applications in Israel, 
15:13183 (R;IL;in Hebrew) 


Agriculture and Food Research Council, Bedford (UK). inst. of 
Engineering Research 
Thermal screen project at Buntings Nursery - analysis of heat use 
1986/87, 15:13723 (R;GB) 


Air Force Information Systems and Technology Center, Wright- 
Patterson AFB, OH (USA). ADA Validation Facility 
Ada compiler validation summary report: Cray Research, Inc., 
Cray Ada Compiler, Version 1.1 Cray X-MP (Host & Target), 
890523W1.10080, 15:15795 (R;US) 
Ada compiler validation summary report. Cray Research, Inc., 
Cray Ada Compiler, Version 1.1, Cray-2, (Host & Target), 
890523W1.10081, 15:15796 (R;US) 


Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA) 
Analysis of current-mirror MOSFETS for use in radiation environ- 
ments. Master's thesis, 15:14609 (R;US) 


Alr Force Occupational and Environmental Health Lab., Brooks 
AFB, TX (USA) 

Compliance testing of Consumat Silver Reclamation Incinerator 
Number 4, Offutt Air Force Base, Nebraska. Final report, 
15:13827 (R;US) 

Compliance testing of Eielson AFB (Air Force Base) central heat- 
ing and power pliant, coal-fired Boiler Number 4, Eielson AFB, 
Arkansas. Final report, 7-15 June 1989, 15:13287 (R;US) 

Compliance testing of Grissom AFB Central Heating Plant coal- 
fired boilers 3, 4, and 5, Grissom AFB, Indiana. Final report, 29 
January-15 February 1989, 15:14839 (R;US) 

Compliance testing of phosphoric acid anodizing line wet scrub- 
ber, metal bonding facility, Building 375, Kelly AFB, Texas. Final 
report, 5 January-10 January 1989, 15:14837 (R;US) 

Mercury and silver in clinic waste water, Goodfellow AFB, Texas. 
Final report, 9-12 January 1989, 15:15183 (R;US) 
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Air Force Weapons Lab., Kirtland AFB, NM (USA) 


Air Force Weapons Lab., Kirtland AFB, NM (USA) 

Generation of iodine monofluoride in a supersonic multipurpose 
flow-tube facility. Final report, May-October 1988, 15:14614 
(R;US) 

Air Univ., Maxwell AFB, AL (USA). Airpower Research inst. 

Impact of new technology weapons on SAC (Strategic Air Com- 
mand) conventional air operations. Research report, 15:14802 
(R;US) 

Picking up the shield: Incorporating defense into strategic nuclear 
doctrine. Research report, 15:14803 (R;US) 

Alabama Geological Survey, University, AL (USA) 

Coal-bed methane development in Alabama. Biomonitoring of a 
produced water discharge from the Cedar Cove degasification 
field, Alabama. Final report, June 1986-December 1988, 
15:12567 (R;US) 

Alaska Univ., Fairbanks, AK (USA). Geophysical Inst. 

Development of computer codes to model dynamics of the earth's 
magnetosphere. Final report, 1 December 1985-31 May 1989, 
15:15353 (R;US) 

Alaska Univ., Fairbanks, AK (USA). inst. of Marine Science 

Ringed-seal winter ecology and effects of noise disturbance. Final 
report, 15:15110 (R;US) 

Allied-Signal Aerospace Co., Kansas City, MO (USA). Kansas 
City Div. 

Design of an automatic solder station, 15:14630 (R;US) 

Gas plasma analysis using an emission spectrometer: Final re- 
port, 15:14787 (R;US) 

Inspection information model, 15:15806 (R;US) 

Organic etch capability of various gas plasmas, 15:14629 (R;US) 

Allied-Signal, inc., Morristown, NJ (USA) 

improved amorphous metal materials for magnetic pulse compres- 
sion, 15:14093 (R;US) 

AMAX Research and Development Center, Golden, CO (USA) 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 2, Single particle kinetic studies of sulfidation 
and regeneration reactions of candidate zinc ferrite sorbents: 
Final report, 15:12194 (R;US) 

American Council for an Energy-Efficient Economy, Washing- 
ton, DC (USA) 

The potential for electricity conservation in New York State: Final 
report, 15:13563 (R;US) 

American inst. of Physics, New York, NY (USA) 

Heavy quark physics, 15:15407 (B;US) 

Amiran Consulting and Projects Initiation, Jerusalem (israel) 

A literature survey of the oil market structure in selected countries, 
15:12535 (R;IL;in Hebrew) 

The branch structure of the coal economy. Part A: general survey 
of the workd’s coal economies, 15:12409 (R;IL;in Hebrew) 

AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki 

Detection system for study on the (e,e’d) reaction, 15:14759 
(R;SU;In Russian) 

Distortion effects for @He,t) reaction at intermediate energies, 
15:15553 (R;SU) 

Electroproduction of pairs at beam-beam collision, 15:15454 (R;SU) 

Langmuir wave interaction with ion acoustic wave: Pt.2. Stochas- 
tic effects, 15:15645 (R;SU;in Russian) 

Numerical simulation of Fermi systems, 15:15552 (R;SU) 

On the effective chiral dynamics in the problem of collective mo- 
tion in a finite Fermi-system, 15:15504 (R;SU) 

Operator approach to the calculation of the nonrelativistic ampli- 
tudes in a Coulomb field, 15:15370 (R;SU) 

Pair production by photon in inhomogeneous external fields, 
15:15583 (R;SU) 

Physics and technology of superthin internal targets in storage 
rings, 15:14738 (R;SU) 

Project of the Sibir'-SM storage ring, 15:14736 (R;SU;In Russian) 

Quantum radiation theory in inhomogeneous external fields, 
15:15614 (R;SU) 

Stability of compensated electron beam in electron beam cooling 
experiments, 15:14737 (R;SU;In Russian) 

Study on rotating plasma with submillimeter laser interferometer, 
15:15644 (R;SU;In Russian) 

Threshold sensitivity of an X-ray image tube to 1 MeV 
bremsstrahlung, 15:14760 (R;SU;In Russian) 
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Analytic Sciences Corp., Reading, MA (USA) 
Borehole Assessment Needs Plan, 15:12807 (R;US) 


ANATECH Research Corp., La Jolla, CA (USA) 
Finite-element analysis of flawed and unflawed pipe tests: Final 
report, 15:13391 (R;US) 


Applied Mechanics, Inc., Lakewood, CO (USA) 
Near-Surface Test Facility Phase 1 tests rock mass thermal prop- 
erty determinations, 15:12870 (R;US) 
Use and modification of the Universal Distinct Element Code 
(UDEC) for basalt block test analysis: Final report, 15:12784 
(R;US) 


Arbeltsgemeinschaft Saarberg/VEBA-Oel, Saarbruecken (Ger- 
many, F.R.) 
Bench-scale unit for coal liquefaction tor the Peoples Republic of 
China. Final report, 15:12260 (R;DE;in German) 


Argonne National Lab., IL (USA) 

A proposed methodology to assess the cumulative impacts of hy- 
droelectric development in the Columbia River Basin, 15:13026 
(R;US) 

Adhesion of silver films to ion-bombarded alumina, 15:14131 (R;US) 

Alternatives for disposal of raffinate from the TRUEX process, 
15:12653 (R;US) 

An evaluated neutronic data file for bismuth, 15:15531 (R;US) 

Anisotropy and dimensionality in untwinned crystals of 
YBa2Cu307_;, 15:14130 (R;US) 

Argonne National Laboratory-east site environmental report for 
calendar year 1988, 15:14840 (R;US) 

Chemistry of the doping mechanism in Ba;_,K,BiO3 and 
LapCuQ,,5 oxide superconductors, 15:14133 (R;US) 

Comparison of emissions of transit buses using methanol and 
diesel fuel, 15:13602 (R;US) 

Cosmic ray events in Soudan 2, 15:15313 (R;US) 
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Energy conservation in the water economy, 15:13847 (R;IL;In He- 
brew) 

Examination of thermal characteristics of buildings. Final report, 
15:13768 (R;IL;In Hebrew) 

Final report on the project for examination of thermal insulation in 
residential buildings, 15:13767 (R;IL;In Hebrew) 

Guide to energy conservation in residential buildings. Climatic 
aspects, architectural design, building envelope design and eco- 
nomic aspects, 15:13758 (R;IL;in Hebrew) 

Heat pump for greenhouse heating - Petah Tikvah School of Gar- 
dening and Landscaping. Progress report, 15:13749 (R;IL;In 
Hebrew) 

Inclusive program for energy conservation in hill settlements. Part 
B: Procedures for realization of the conservation program, 
15:13773 (R;IL;in Hebrew and English) 

Potential energy saving in Israel. Report no. 1. Existing residential 
buildings, 15:13769 (R;IL;In Hebrew) 

Review of sanitary water heating using heat pumps, 15:13774 
(R;IL;In Hebrew) 

Solar and electric heaters in homes - energy aspects, 15:13748 
(R;IL;In Hebrew) 

Surveys to evaluate potential energy savings in industrial plants 
and institutions, 15:13771 (R;IL;lIn Hebrew) 

Surveys to identify the potential for energy savings in industrial 
plants and institutions. Collection of information sheets, 
15:13772 (R;IL;in Hebrew) 

Techno-economic analysis of the methods of heating sanitary wa- 
ter. Interim report no. 4, 15:13775 (R;IL;In Hebrew) 

The desirability and the implications of authorizing the use of 
diesel engines for light-duty vehicles in Israel, 15:14009 (R;IL;in 
Hebrew) 

The public attitude to thermal insulation. Telephonic survey, 
15:14004 (R;IL;in Hebrew) 


Ministry of Energy and Infrastructure, Jerusalem (israel). Fuel 
Administration 
Opening of the gas market to additional participants, 15:12583 
(R;IL;In Hebrew) 
Pricing of gas in Israel. Background paper for discussion, 
15:13601 (R;IL;in Hebrew) 


Ministry of Energy and Infrastructure, Jerusalem (israel). Geo- 
logical Survey of Israel 
Project for a national review of phosphates/oil shales. Annual 
summary for 1987/88, 15:12599 (R;IL;in Hebrew) 


Ministry of Energy and Infrastructure, Jerusalem (Israel). Plan- 

ning and Policy Div. 

A literature survey of the oil market structure in selected countries, 
15:12535 (R;IL;in Hebrew) 

Cost of electricity cuts and losses due to disturbances in selected 
industrial factories, 15:13651 (R;IL;in Hebrew) 

Energy balance in Israel: final uses of petroleum products. Litera- 
ture review, methodology, development of models and data 
review. Interim reports 1 and 2, 15:13587 (R;IL;in Hebrew) 


1978-1986, 
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Forecasts of electricity demand in Israel to the year 2000, 
15:13650 (R;IL;in Hebrew) 

Main trends in the energy economy, 1980-1986, 15:13652 (R;IL;In 
Hebrew) 

Reform of the fuel economy, 15:13584 (R;IL;iIn Hebrew) 

The cost of changing air pollution level due to industry in Haifa and 
the Krayot Zone, 15:14868 (R;IL;in Hebrew) 


Ministry of Energy and Infrastructure, Jerusalem (Israel). Re- 
search and Development Div. 

20 kW reforming/methanation in the solar furnace, 15:13042 (R;IL) 

A numerical model for optimal wind-energy siting. Final report, 
15:13187 (R;IL) 

Analysis and evaluation of the solar photovoltaic systems at the 
Ben-Gurion Sede Boger Test Center for Solar Electricity Gener- 
ating Technologies. Final report, 15:13069 (R;IL;in English and 
Hebrew) 

Approved model of performance estimation of HAWT (horizontal 
axis wind turbine) connected to the grid, 15:13204 (R;IL;In He- 
brew and English) 

Coal Research Center. Final scientific report, 15:12293 (R;IL;In 
Hebrew and English) 

Combined (photo)calorimetric and (photo)electrical investigation of 
energy conversion losses in photovoltaic solar cells. Annual re- 
port, 15:13045 (R;IL) 

Data reliability at the Ben Gurion Solar Electricity Technologies 
Test Site. Final report, 15:13032 (R;IL;in English and Hebrew) 
Development of a gasification-liquefaction process for Israeli oil 

shale. Final research report, 15:12616 (R;IL) 

Development of a high-efficiency photovoltaic cell. Scientific 
progress report no. 1, 15:13044 (R;IL;in Hebrew) 

Development of high-efficiency photo-voltaic cell. Interim scientific 
report no. 2, 15:13046 (R;IL;in Hebrew) 

Directions for the climatic design of hotel buildings with maximum 
energy saving - winter thermal performance in the guest room 
wings in an existing hotel and evaluation of TTTC method thermal 
forecasting accuracy. Report No. 5, 15:13783 (R;IL;in Hebrew) 

Directions for the climatic design of hotel buildings with maximum 
energy saving. "Analysis of energy saving in guestrooms, wings 
and minimum thermal insulation”. 4th progress report for 1 Apr 
1987-30 Apr 1988. (Summary report on the minimum thermal in- 
sulation requirements for hotel buildings), 15:13793 (R;IL;in 
Hebrew) 

Directions for the climatic design of energy saving hotel buildings. 
Report 4a. Progress report for 1 Dec 1987-29 Feb 1988, 
15:13796 (R;IL;in Hebrew) 

Effect of heating patterns in dwellings on energy conservation and 
peak consumption. Final report no. 1, 15:13776 (R;IL;in Hebrew 
and English) 

Effect of heating patterns on energy conservation and peak con- 
sumption on the dwelling and national scales. Report no. 3, 
final, 15:13784 (R;IL;In Hebrew and English) 

Feasibility of solar ponds based on Ozdor method: completion of 
the numerical simulations and the analysis of the experimental 
set-up performance. Interim report, 15:13110 (R;IL;in English 
and Hebrew) 

First survey in the Galilee for a potential wind-turbine power plant 
site. Final report, 15:13184 (R;IL;In Hebrew and English) 

First survey of a potential site for a wind-turbine power plant in the 
settlement Meitzad, 15:13199 (R;IL;in Hebrew) 

Fluidized pulverized-coal slurries as alternative fuels, 15:12402 
(R;IL;iIn Hebrew and English) 

Investigation of summer thermal performance of a building with 
tiled roof over a Ravitz ceiling and influence of envelope thermal 
mass. Final report, 15:13785 (R;IL;in Hebrew and English) 

Investigation of summer thermal performance of a building with a 
tiled roof over a Ravits ceiling. Final report, for Apr 1987-Dec 
1987, 15:13794 (R;IL;In Hebrew) 

Investigation of the distribution of solar energy in Israel: establish- 
ment of a station network and creation of a data base for 
insolation and related meteorological measurements. Part | - the 
Negev. First year final report, 15:13031 (R;IL;in Hebrew) 

Investigation of winter thermal performance of a building with tiles 
roof over Ravits ceiling and influence of envelope thermal mass. 





National Aeronautics and Space Administration, Cleveland, OH (USA). 


Final report, Dec 1987-Jun 1988, 15:13782 (R;IL;in Hebrew and 
English) 

Measurement of flow field potential at the wind-turbine altitude in 
the Yodfat Mountain range. Final report, 15:13185 (R;IL;In He- 
brew and English) 

Methods to improve the service life of wind turbines. Progress re- 
port, 15:13200 (R;IL;in Hebrew and English) 

Preliminary review for wind turbine siting in Elon Moreh. Within the 
framework of the Israeli Wind Energy Program. Final report, 
15:13177 (R;IL;in Hebrew) 

Pressurized fluidized bed combustion using oil shales for gas tur- 
bine operation. Annual progress report, May 1987-June 1988, 
15:12633 (R;IL;in Hebrew and English) 

Reducing the fuel consumption of an SI engine with hydrogen- 
enriched gasoline. Final report, 15:14010 (R;IL;in Hebrew and 
English) 

Reduction of fuel consumption in petrol engines by addition of hy- 
drogen. Interim report, 15:14012 (R;IL;In Hebrew) 

Reliability of data at the Ben-Gurion Solar Test Site at Sede Boger. 
Interim report no. 2, 15:13033 (R;IL;In English and Hebrew) 

Selectively absorbing metallurgical coatings for performance in 
photothermal installations with higher (elevated) operation tem- 
peratures. Final report, 15:13120 (R;IL) 

Selectively absorbing metallurgical coatings for performance in so- 
lar photothermal installations with higher (elevated) operating 
temperatures. Final report, 15:13119 (R;iL) 

Solar chemical heat pipe. 1. 20 kW reforming/methanator in the 
solar furnace. 2. 1 MW high temperature ceramic receiver in the 
solar tower. Interim technical report for 1 April 1988-30 July 
1988, 15:13047 (R;IL;In Hebrew and English) 

Solar chemical heat pipe. 20 kW reforming/methanation loop for 
storage and transport of solar energy supplied by the WIS solar 
furnace. Final technical report for 1 Mar 1987-30 Aug 1987, 
15:13043 (R;IL;in English and Hebrew) 

Steam production using solar tower technology. Progress report 
no. 2, 15:13075 (R;IL;in Hebrew and English) 

Steam production using solar tower technology. Interim report no. 
1, 15:13079 (R;IL;In Hebrew) 

Steam Production using the solar tower technology. Interim report 
no. 2, 15:13076 (R;IL;in Hebrew and English) 

Steam production using the solar tower technology. 1st progress 
report. [interim technical report, Apr-Nov 1987], 15:13077 
(R;IL;In English and Hebrew) 

Steam production using the solar-tower technology. Interim report, 
no. 1 April-November 1987, 15:13078 (R;IL;In Hebrew) 

Supercritical extraction and depolymerization of Israeli oil shales. 
Final report for Oct 1984-Sep 1985 and Oct 1986-Sep 1987, 
15:12615 (R;IL;In English and Hebrew) 

Survey on the influence of wind farms on the flora, fauna and land- 
scape of the Assanya on the Golan Heights. Final annual report, 
15:13181 (R;IL;in Hebrew) 

Techno-economic evaluation of algal biomass energy production 
and conversion systems. Final report, 15:13002 (R;IL) 

Technological analysis of wind turbines available currently and in 
the near future. Progress report, 15:13198 (R;IL;in Hebrew and 
English) 

Technological analysis of wind turbines (grid operation) for the 
near future erections. Final report, 15:13203 (R;IL;in Hebrew 
and English) 

The branch structure of the coal economy. Part A: general survey 
of the world’s coal economies, 15:12409 (R;IL;in Hebrew) 

The temperature dependence of electrode reactions in fuel cells. 
Annual report, 1986-1987, 15:13708 (R;IL) 

The temperature dependence of electrode reactions in fuel cells. 
5th interim report, Dec 1987-Feb 1988, 15:13709 (R;IL) 

The temperature dependence of electrode reactions in fuel cells. 
Annual report, 1987-1988, 15:13710 (R;IL) 

Thermal protective coatings for gas turbines. Progress report no. 
3, 15:12404 (R;IL;in Hebrew) 

Thermal protective coatings for gas turbines. Final annual report for 
1 May 1987-30 Apr 1988, 15:14589 (R;IL;In Hebrew and English) 

Thermal protective coatings for gas turbines. Semi-annual report, 
15:14011 (R;IL;lIn Hebrew) 


Verification of TARP by comparison with measurements in moni- 
tored unoccupied dwellings subjected to various heating pattems. 
Final report no. 2, 15:13780 (R;IL;in Hebrew and English) 

Wind surveys in Beit Yatir, Hebron Hills, with the aim of exploiting 
wind energy. Final report, 15:13205 (R;IL;in Hebrew and English) 

Minnesota Univ., Minneapolis, MN (USA) 

Near-Surface Test Facility Phase Il test plan, Project number B- 
300b: Revision 1, 15:12757 (R;US) 

Pion- and proton-nucleus interactions at intermediate energy: 
Progress report, June 1, 1987—May 31, 1990, 15:15518 (R;US) 

Minnesota Univ., Minneapolis, MN (USA). Dept. of Civil and Min- 
eral Engineering 

Numerical modeling of accelerated room test, 15:12777 (R;US) 

Minnesota Univ., Minneapolis, MN (USA). School of Physics and 
Astronomy 

Research in theoretical nuclear physics, 15:15539 (R;US) 

Theoretical and experimental high energy physics: Progress re- 
port, January 1, 1988—-December 31, 1988, 15:15320 (R;US) 

Mississippi State Univ., Mississippi State, MS (USA). Diagnostic 
instrumentation and Analysis Lab. 

Development and application of diagnostic instrumentation for 
measurements of electron density and conductivity: Semi- 
annual technical progress report for the period August 
1988—March 1989, 15:13700 (R;US) 

Missouri Univ., Columbia, MO (USA) 

Analysis of high power/energy nuclear-pumped laser reactor con- 
cepts, 15:13368 (D;US) 

Analysis of loss-of-coolant accident for MURR 30-MW power- 
upgrade project using RELAP5/MOD2, 15:13408 (D;US) 

Mitsubishi Electric Corp., Tokyo (Japan) 
LD-pumped solid-state laser and its applications, 15:14634 (R;JP) 
MMR Technologies, Inc., Mountain View, CA (USA) 

Development of a low-noise 10 K J-T refrigeration system. Techni- 

cal progress report, 15:14456 (R;US) 
Modelim Kalkakiim, Ramat-Gan (israel) 

Energy balance in Israel: final uses of petroleum products. Litera- 
ture review, methodology, development of models and data 
review. Interim reports 1 and 2, 15:13587 (R;IL;in Hebrew) 

Morrison-Knudsen Co., Inc., Boise, ID (USA) 

Block Test No. 1 final report: Results from experimental and nu- 

merical analyses at elevated temperatures, 15:12787 (R;US) 
Morrison-Knudsen Co., Inc., Richland, WA (USA) 

Test design requirements: Canister-scale heater test, 15:12878 
(R;US) 

Mosaic Industries, Inc., Mountain View, CA (USA) 

Multisensor technologies for low-cost methane detection. Final re- 
port, April-November 1987, 15:12573 (R;US) 

Moshav Beit Yatir (israel) 

Utilization of wind energy for electricity generation at Beit Yatir on 
the southern slopes of Hebron Mountain. Final technical report, 
15:13201 (R;IL;In Hebrew) 

Wind surveys in Beit Yatir, Hebron Hills, with the aim of exploiting 
wind energy. Final report, 15:13205 (R;IL;In Hebrew and English) 

Municipal Industrial Strategy for Abatement (MISA) Priority Pol- 
lutants Task Force (Canada) 

The development document for the draft effluent monitioring regu- 
lation for the electric power generation sector, 15:13685 (R;CA) 

Museum of New Mexico, Santa Fe, NM (USA). Lab. of Anthropo- 


ogy 
Archeological inundation studies: Manual for reservoir managers. 
Contract report, 15:13626 (R;US) 


N 


National Academy of Sciences, Washington, DC (USA). Com- 
mission on Physical Sciences, Mathematics, and Resources 
Field of solar physics: Review and recommendations for ground- 
based solar research. Final report, 15:15339 (R;US) 
National Accelerator Centre, Faure (South Africa) 
NAC protocol for neutron beam calibration, 15:14778 (R;ZA) 
National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center 
Hydrogen-silicon carbide interactions, 15:14161 (R;US) 
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National Aeronautics and Space Administration, Cleveland, OH (USA). 


Intermetallic and ceramic matrix composites for 815 to 1370 C (1500 
to 2500F) gas turbine engine applications, 15:14211 (R;US) 

Study of deposition of YBazCusP7_, on cubic zirconia, 15:14160 
(R;US) 

National Aeronautics and Space Administration, Hampton, VA 
(USA). Inst. for Computer Applications in Science and Engi- 
neering 

Multiprocessor sparse L/U decomposition with controlled fill-in. Fi- 
nal report, 1 June 1985-31 August 1987, 15:15792 (R;US) 

Recording computations for parallel execution. Final report, 1 
June 1985-31 August 1987, 15:15797 (R;US) 

National Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center 

Emittance, catalysis, and dynamic oxidation of Ti-14Al-21Nb, 
15:14085 (R;US) 

Second beamed space-power workshop, 15:13494 (R;US) 

National Aeronautics and Space Administration, Huntsville, AL 
(USA). George C. Marshall Space Flight Center 

Constitutive relationships and models in continuum theories of 
multiphase flows, 15:14549 (R;US) 

National Aeronautics and Space Administration, Moffett Field, 
CA (USA). Ames Research Center 

Composite multilayer insulations for thermal protection of 
aerospace vehicles, 15:14213 (R;US) 

National Energy information Center, Washington, DC (USA) 

Coal Distribution Data, 1988 (EIA Form 6). Data file, 15:12410 
(R;US) 

National Geophysical Data Center, Boulder, CO (USA) 

Solar-Geophysical Data Number 538, June 1989. Part 1 (prompt re- 
ports). Data for May, April 1989, and late data, 15:15333 (R;US) 

Solar-Geophysical Data Number 538, June 1989. Part 2 (compre- 
hensive reports). Data for December 1988 and miscellaneous, 
15:15334 (R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 1 (prompt re- 
ports). Data for June, May 1989, and late data, 15:15335 (R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 2 (compre- 
hensive reports). Data for January 1989, and miscellaneous, 
15:15336 (R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 1 (prompt 
reports). Data for July, June 1989, and late data, 15:15337 (R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 2 (com- 
prehensive reports). Data for February 1989, 15:15338 (R;US) 

Solar-Geophysical data number 541, September 1989. Part 2 
(comprehensive reports). Data for March 1989 and miscella- 
neous, 15:15340 (R;US) 

Solar-Geophysical Data Number 541, September 1989. Part 1 
(prompt reports). Data for August, July 1989, and late data, 
15:15341 (R;US) 

National inst. for Occupational Safety and Health, Cincinnati, 
OH (USA) 

Hazard evaluation and technical assistance report HETA 83-422- 
11965, Department of Energy, Martin Marietta Energy Systems, 
Inc. Health evaluation of Y-12 workers formerly exposed to mer- 
cury, 15:15225 (R;US) 

Health-hazard evaluation report HETA 88-354-1955, Lakewood 
Radiator Shop, Denver, Colorado, 15:14879 (R;US) 

NIOSH (National Institute for Occupational Safety and Health) tes- 
timony to Subcommittee on Environmental Pollution of the 
Senate Committee on Public Works by John F. Finklea, M.D., 
April 22, 1975, 15:13620 (R;US) 

NIOSH (National Institute for Occupational Safety and Health) tes- 
timony to Subcommittee on Environment and the Atmosphere of 
the House Committee on Science and Technology by John F. 
Finklea, M.D., July 14, 1975, 15:13621 (R;US) 

NIOSH (National Institute for Occupational Safety and Health) tes- 
timony to Subcommittee on Health and the Environment, House 
Committee on Interstate Foreign Commerce and Subcommittee 
on Environment and the Atmosphere, House Committee on Sci- 
ence and Technology by John F. Finklea, M.D., April 9, 1976, 
15:14890 (R;US) 

National Inst. for Occupational Safety and Health, Morgantown, 
WV (USA) 

Health-hazard evaluation report MHETA 88-214-1952, Flying W 
Plastics Company, Glenville, West Virginia, 15:14880 (R;US) 
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National inst. for Petroleum and Energy Research, Bartlesville, 
OK (USA) 

National Institute for Petroleum and Energy Research quarterly 
technical report, July 1—-September 30, 1989: Volume 2, Energy 
production research, 15:12487 (R;US) 

National Institute for Petroleum and Energy Research monthly 
progress report for November 1989, 15:12488 (R;US) 


National Inst. of Radiation Protection, Stockholm (Sweden) 
Indium 111. Radiation protection, 15:15590 (R;SE;in Swedish) 
Individual dose measurements. Report of 1988, 15:15591 

(R;SE;In Swedish) 
National Inst. of Standards and Technology, Boulder, CO (USA). 
Center tor Chemical Engineering 
Thermal measurements on structure 1 and structure 2 pure 
clathrate hydrates and on natural gas samples: Final report, 
15:12588 (R;US) 
National Inst. of Standards and Technology, Gaithersburg, MD 
(USA) 
National Institute of Standards and Technology (NIST) information 
poster on power quality, 15:13511 (R;US) 

National Institutes of Health, Bethesda, MD (USA) 

Magnetization transfer contrast and proton relaxation and use 
thereof in magnetic resonance imaging, 15:15177 (P;US) 


National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan) 

A search for a baryonium in P-bar P annihilation at rest, 15:15413 
(R;JP) 

A simple method using MAFIA to calculate external Q values of 
waveguide-loaded cavities, 15:14709 (R;JP) 

Proceedings of the 7th meeting on ultra high vacuum techniques 
for accelerators and storage rings, 15:14708 (R;JP) 

Proceedings of the third workshop on elementary-particle picture 
of the universe, 15:15327 (R;JP) 

Proceedings of TRIUMF/KEK workshop on hypernuclear physics 
at KAON, 15:15414 (R;JP) 

Radiation detectors and their uses, 15:14775 (R;JP) 


National Marine Mammal Lab., Seattle, WA (USA) 
Seasonal distribution and relative abundance of marine mammals 
in the Gulf of Alaska. Final report, 15:12549 (R;US) 


National Marine Pollution Program Office, Rockville, MD (USA) 
National Marine Pollution Program: Summary of Federal Programs 
and Projects FY 1987 update. Final report, 15:13615 (R;US) 
National Ocean Service, Anchorage, AK (USA). Ocean Assess- 
ments Div. 
Outer continental shelf environmental-assessment program. Final 
reports of principal investigators. Volume 61, 15:15106 (R;US) 
Ringed-seal monitoring: Relationships of distribution and abun- 
dance to habitat attributes and industrial activities. Final report, 
15:15109 (R;US) 
National Physical Lab. of Israel, Jerusalem (Israel) 
Application of the recommendations of a survey on energy in in- 
dustry. Part B. Realization of the survey's recommendations, 
15:13869 (R;IL;in Hebrew) 


National Research Council, Washington, DC (USA). Transporte- 
tion Research Board 
Compaction of asphalt pavement. Final report, 15:12522 (R;US) 
National Science Foundation, Washington, DC (USA). Div. of 
Materials Research 
Report of NSF (National Science Foundation) Panel on large mag- 
netic fields. Final report, 15:14531 (R;US) 


National Technical Intormation Service, Springfield, VA (USA) 

Activated carbon: Utilization excluding industrial waste treatment. 
February 1983-April 1986 (Citations from the COMPENDEX data 
base). Report for February 1983-April 1986, 15:14270 (R;US) 

Activated carbon: Utilization excluding industrial waste treatment. 
May 1986-October 1989 (Citations from the COMPENDEX data 
base). Report for May 1986-October 1989, 15:14271 (R;US) 

Activated charcoal. October 1976-August 1989 (Citations from the 
COMPENDEX data base). Report for October 1976-August 
1989, 15:15113 (R;US) 

Air pollution: Remote sensing. July 1980-September 1989 (Cita- 
tions from the International Aerospace Abstracts data base). 
Report for July 1980-September 1989, 15:14936 (R;US) 





Asbestos and silicate pollution in the workplace. January 1971- 
November 1989 (Citations from the NTIS data base). Report for 
January 1971-November 1989, 15:15184 (R;US) 

Biological effects of microwaves. March 1977-October 1989 (Cita- 
tions from the NTIS data base). Report for March 1977-October 
1989, 15:15245 (R;US) 

Boron-reinforced composites. May 1980-November 1989 (Cita- 
tions from the NTIS data base). Report for May 1980-November 
1989, 15:14216 (R;US) 

Ceramic engine components. January 1970-September 1989 (Ci- 
tations from the US Patent data base). Report for January 
1970-September 1989, 15:14164 (R;US) 

Chemical and biological warfare: Detection and warning systems. 
June 1984-October 1989 (Citations from the NTIS data base). 
Report for June 1984-October 1989, 15:14833 (R;US) 

Detonation-deposited wear-resistant coatings. January 1970- 
September 1989 (Citations from the Compendex data base). 
Report for January 1970-September 1989, 15:14163 (R;US) 

Dye lasers: Design, operation, and performance. March 1975- 
October 1989 (Citations from the Searchable Physics Information 
Notices data base). Report for Mar 75-Oct 89, 15:14636 (R;US) 

Earthquake prediction: Gas emission and groundwater changes. 
January 1977-November 1989 (Citations from the INSPEC: 
Information Services for the Physics and Engineering Communi- 
ties data base). Report for January 1977-November 1989, 
15:15283 (R;US) 

Environmental impact statements: Nuclear generation, radioactive 
waste disposal, and isotope-separation projects. June 1973- 
September 1989 (Citations from the NTIS data base). Report for 
June 1973-September 1989, 15:13635 (R;US) 

Geophysical tomography. January 1976-October 1989 (Citations 
from the NTIS data base). Report for January 1976-October 
1989, 15:15282 (R;US) 

Homopolar motors and generators. January 1975-November 1989 
(Citations from the INSPEC: Information Services for the 
Physics and Engineering Communities data base). Report for 
January 1975-November 1989, 15:14533 (R;US) 

Intel 80860 or 1860: The million transistor RISC microprocessor 
chip with supercomputer capability. April 1988-September 1989 
(Citations from the Computer data base). Report for April 1988- 
September 1989, 15:15810 (R;US) 

Laser cooling and trapping of atomic particles. January 1970- 
September 1989 (Citations from the NTIS data base). Report for 
Jan 70-Sep 89, 15:15372 (R;US) 

Laser technology: Foreign language translations from the Joint 
Publications Research Service. June 1970-June 1989 (Citations 
from the NTIS data base). Report for June 1970-June 1989, 
15:14637 (R;US) 

Lightning protection for domestic and commercial electrical power 
transmission systems. January 1977-September 1989 (Citations 
from the Compendex data base). Report for January 1977- 
September 1989, 15:13543 (R;US) 

Neodymium YAG (yttrium-aluminum-garnet) lasers. September 
1983-October 1989 (Citations from the INSPEC: Information Ser- 
vices for the Physics and Engineering Communities data base). 
Report for September 1983-October 1989, 15:14635 (R;US) 

Nonionizing electromagnetic radiation: biological effects. July 
1983-October 1989 (Citations from the COMPENDEX data 
base). Report for July 1983-October 1989, 15:15244 (R;US) 

Oil-spill removal techniques and equipment. January 1976- 
October 1989 (Citations from the NTIS data base). Report for 
January 1976-October 1989, 15:12552 (R;US) 

Plastics and elastomers: Electron-beam irradiation effects. Jan- 
uary 1977-November 1989 (Citations from the Rubber and 
Plastics Research Association data base). Report for January 
1977-November 1989, 15:14217 (R;US) 

Pollution effects of beryllium and beryllium compounds. January 
1970-October 1989 (Citations from the NTIS data base). Report 
for January 1970-October 1989, 15:14892 (R;US) 

Pulp and paper mill effluents: Toxicity to humans. January 1976- 
January 1987 (Citations from the Paper and Board, Printing, 
and Oackaging Industries Research Associations data base). 
Report for January 1976-January 1987, 15:15227 (R;US) 


Nebraska Univ., Lincoln, NE (USA) 


Pulp and paper mill effluents: Toxicity to humans. February 1987- 
October 1989 (Citations from the Paper and Board, Printing, 
and Packaging Industries Research Associations data base). 
Report for February 1987-October 1989, 15:15228 (R;US) 

Radon detection in homes and buildings. January 1970-October 
1989 (Citations from the NTIS data base). Report for January 
1970-October 1989, 15:14937 (R;US) 

Recycling rubber wastes. June 1973-October 1989 (Citations from 
the Rubber and Plastics Research Association data base). Re- 
port for June 1973-October 1989, 15:13976 (R;US) 

Remote sensing of ocean pollution. July 1980-September 1989 
(Citations from the International Aerospace Abstracts data 
base). Report for July 1980-September 1989, 15:15112 (R;US) 

Robots for hazardous duties: Military, space, and nuclear facility 
applications. October 1986-October 1989 (Citations from the 
NTIS data base). Report for October 1986-October 1989, 
15:14532 (R;US) 

Sanitary landfills. August 1986-October 1989 (Citations from the 
COMPENDEX data base). Report for August 1986-October 
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Naval Research Lab., Washington, DC (USA) 

Advanced Concepts Theory annual report 1988. Final report (An- 
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The potential for electricity conservation in New York State: Final 
report, 15:13563 (R;US) 
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cess. Summary report, 1983-1984, 15:13849 (R;IL;In Hebrew) 
North Carolina Agricultural and Technical State Univ., Greens- 
boro, NC (USA) 

Material growth and characterization for solid state devices. Final 
report, 1 December 1983-31 May 1988, 15:14212 (R;US) 

North Carolina State Univ., Raleigh, NC (USA) 

Results of hydrothermal reactions in the system spent 
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Norweb (Northwestern Electricity Board), Manchester (UK) 

Prospects for renewable energy in the Norweb area, 15:13694 
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Aging mitigation and improved programs for nuclear service diesel 
generators, 15:13384 (R;US) 

Application of reliability techniques to prioritize BWR [boiling water 
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Background information for the development of a low-level waste 
performance assessment methodology: Identification of poten- 
tial exposure pathways, 15:12718 (R;US) 

Background information for the development of a low-level waste 
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sults report, 15:13438 (R;US) 

Quantifying reactor safety margins: Application of code scaling, 
applicability, and uncertainty evaluation methodology to a large- 
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and dimethylacetylene in a rare gas matrix. Infrared spectra of 
two novel episulfoxides, 15:14420 (J;US) 

ACETYLENES 
See ALKYNES 


ACID MINE DRAINAGE 

Fiscal year 1988 program report: Kentucky Water Resources 
Research Institute (revised), 15:15140 (R;US) 

Health assessment for Clear Creek/Central City, Clear Creek 
and Gilpin Counties, Colorado, Region 8. CERCLIS No. 
COD980717557. Final report, 15:13889 (R;US) 

ACID RAIN 

A funny thing or two happened on the way to acid rain, 
15:13226 (RA;US) 

Canada/Nova Scotia Acid Rain Reduction Agreement: Annual 
report of the Nova Scotia Department of the Environment, 
15:14874 (R;CA) 

Composition of submicron dry deposition at a rural site as an in- 
dication of its sources, 15:14947 (J;US) 

Direct/delayed response project: Quality-assurance plan for 
preparation and analysis of soils from the mid-Appalachian re- 
gion of the United States, 15:15043 (R;US) 

Fiscal year 1988 program report: Kentucky Water Resources 
Research Institute (revised), 15:15140 (R;US) 

Integrated watershed study: An investigation of the biota in the 
Emerald Lake system and stream-channel experiments. Final 
report, 15:15100 (R;US) 

Lake resources at risk to acidic deposition in the eastern United 
States, 15:15114 (R;US) 

Mitigation of acid deposition: Liming of surface waters. Final re- 
port, 15:15143 (R;US) 





Modeling the effects of air pollution on forest ecosystems: Con- 
siderations for applying a model to Southeast Asia, 15:14844 
(R;US) 

On the detectability of acid formation in clouds, 15:14949 (J;US) 

Solid-waste issues associated with sulfur dioxide emissions 
control. Final report, 15:12341 (R;US) 

Transport of atmospheric aerosols above the Sierra Nevada 
slopes. Final report, 1985-1986, 15:14914 (R;US) 

ACIDIFICATION 

Assessment of the theory and hypotheses of the acidification of 

watersheds, 15:14854 (R;US) 
ACOUSTIC AGGLOMERATORS 

Evaluation of acoustic agglomerator for high temperature, high 

pressure particulate control, 15:13245 (RA;US) 


ACOUSTIC MEASUREMENTS 
Sound velocity measurements in green-body ceramics as a 
function of sintering temperatures, 15:14172 (BA;US) 
ACOUSTICS 
Acoustic modeling through transport integrals and finite differ- 
ence method, 15:15266 (RA;IL;in Hebrew) 
ACPR REACTOR 
ANL, Idaho Falls, Idaho, USA. 
FREC-II: An upgrade to SNL’s annular core research reactor, 
15:13411 (J;US) 
ACROLEIC ACID 
See ACRYLIC ACID 


ACRR REACTOR 
See ACPR REACTOR 


ACRYLIC ACID 

Electron spin resonance and electron spin echo modulation 
studies of N,N,N’,N’-tetramethylbenzidine photoionization ad- 
sorbed at the interface of polymeric latices, 15:14424 (J;US) 

ACRYLONITRILE 

Electron spin resonance and electron spin echo modulation 
studies of N,N,N’,N/-tetramethylbenzidine photoionization ad- 
sorbed at the interface of polymeric latices, 15:14424 (J;US) 

ACTINIDE ISOTOPES 
See also PLUTONIUM ISOTOPES 
THORIUM ISOTOPES 
Measurement of soluble nuclide dissolution rates from spent 
fuel, 15:12741 (R;US) 
ACTINIDES 
See also CALIFORNIUM 
LAWRENCIUM 
NEPTUNIUM 
PLUTONIUM 
THORIUM 
URANIUM 

Lectures of the 1988 status report of the sponsor of the project 
’University Research into the Nuclear Fuel Cycle’, 15:12640 
(R;DE;In German) 

Mainz University, Institute of Nuclear Chemistry. Annual report 
1988, 15:14441 (R;DE;In German) 

Optimization of actinide precipitate flotation using cationic ten- 
sides, 15:12743 (RA;DE;In German) 

Soluble polychelatogenes for separation of actinide ions by 
membrane filtration, 15:14325 (J;IL) 

ACTIVATED CARBON 

Activated carbon: Utilization excluding industrial waste treat- 
ment. February 1983-April 1986 (Citations from the 
COMPENDEX data base). Report for February 1983-April 
1986, 15:14270 (R;US) 

Activated carbon: Utilization excluding industrial waste 
treatment. May 1986-October 1989 (Citations from the COM- 
PENDEX data base). Report for May 1986-October 1989, 
15:14271 (R;US) 

Activated charcoal. October 1976-August 1989 (Citations from 
the COMPENDEX data base). Report for October 1976- 
August 1989, 15:15113 (R;US) 

Effect of humidity on carbon adsorption performance in remov- 
ing organics from contaminated air streams. Report for 
January 1987-July 1988, 15:14897 (R;US) 


AEROSOLS 


Statistical comparison of the effect of relative and absolute hu- 
midity on fixed-bed carbon adsorption capacity. Report for 
January 1987-July 1988, 15:14899 (R;US) 
ACTIVITY COEFFICIENT 
See REACTION KINETICS 
ACTUATORS 
Technical trend of power IC, 15:14626 (RA;JP;In Japanese) 
ADA 

Ada compiler validation summary report. Cray Research, Inc., 
Cray Ada Compiler, Version 1.1, Cray-2, (Host & Target), 
890523W1.10081, 15:15796 (R;US) 

Ada compiler validation summary report: Cray Research, inc., 
Cray Ada Compiler, Version 1.1 Cray X-MP (Host & Target), 
890523W1.10080, 15:15795 (R;US) 

ADDITIVES 

See also FUEL ADDITIVES 

Miniaturization and slenderization of lead storage battery, 
15:13571 (RA;JP;in Japanese) 

ADDUCTS 

Second-sphere coordination of [Pt(bipy)(NH3)2]** by dibenzo- 
crown ethers. Solution spectroscopic studies and the crystal 
and molecular structures of [Pt(bipy)(NH3)2.dibenzo-30- 
crown-10] [PFg]o.0.6H/su b 2/0 and [Pt(bipy)(NH3)2.dibenzo, 
15:14322 (J;IL) 

ADHESIVES 
Adhesive for composite bonding, 15:14222 (R;US) 
Anaerobic adhesion to depleted uranium, 15:14819 (R;US) 
ADMINISTRATIVE PROCEDURES 
Analysis of corrective action data from a trial program of pro- 
grammatic performance indicators, 15:13468 (J;US) 
ADSORBENTS 
See also ACTIVATED CARBON 
CHARCOAL 

Activated carbon: Utilization excluding industrial waste treat- 
ment. Feb 1983-April 1986 (Citations from the 
COMPENDEX data base). Report for February 1983-April 
1986, 15:14270 (R;US) 

Activated carbon: Utilization excluding industrial waste 
treatment. May 1986-October 1989 (Citations from the COM- 
PENDEX data base). Report for May 1986-October 1989, 
15:14271 (R;US) 

ADSORPTION 

Versatile PC-based data acquisition and control system: Au- 
tomation of EPA’s (Environmental Protection Agency’s) air 
toxics control laboratory. Report for January 1987-July 1988, 
15:14900 (R;US) 

ADVANCED TEST IDAHO REACTOR 

See ATR REACTOR 

ADVECTION 

Antidiffusive velocities for multipass donor cell advection, 

15:15817 (R;US) 
AERIAL MONITORING 

A geological map of the Sinai, 1:250,000 km, 15:15262 

(RA;IL;In Hebrew) 
AERODYNAMICS 
Identifying and tracking plumes affected by an ocean breeze in 
support of emergency preparedness, 15:13478 (J;US) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
SMOKES 

Airborne profiles taken near San Nicolas Island, California, dur- 
ing operation FIRE (First ISCCP (international Satellite Cloud 
Climatology Project) Regional Experiment) (1987): Aerosol 
size distributions, air and surface temperatures, cloud top 
temperatures, and relative humidities. Final report, June- 
September 1987, 15:14838 (R;US) 

Chamber investigations of the fate of diesel emissions in the. 
atmosphere. Volume 2. Ames assay and GCMS final data re- 
ports and gas phase projections. Final report, 15:14055 (R;US) 

Chamber investigations of the fate of diesel emissions in the at- 
mosphere. Volume 1. Task 3, final report, 15:14054 (R;US) 

On the detectability of acid formation in clouds, 15:14949 (J;US) 
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AEROSOLS 


Perspectives on aerosol deposition to natural surfaces: Interac- 
tions between aerosol residence times, removal processes, the 
biosphere, and global environmental change, 15:14843 (R;US) 

Post-test calculation of thermal-hydraulic behaviour in Demona 
experiment B3 with various computer codes used in EC Mem- 
ber States, 15:13340 (R;FR) 

Radiant heating of one- and two-phase aerosols: Final report, 
October 1, 1985—June 30, 1989, 15:12380 (R;US) 

Recovery of particle-size distribution of ultrafine aerosols from 
diffusional decay measurements. Final report, January-June 
1989, 15:14831 (R;CA) 

Thermal protective coatings for gas turbines. Final annual report 
for 1 May 1987-30 Apr 1988, 15:14589 (R;IL;In Hebrew and 
English) 

Transport of atmospheric aerosols above the Sierra Nevada 
slopes. Final report, 1985-1986, 15:14914 (R;US) 


AEROSPACE INDUSTRY 
Robots for hazardous duties: Military, space, and nuclear facility 
applications. October 1986-October 1989 (Citations from the 
NTIS data base). Report for October 1986-October 1989, 
15:14532 (R;US) 
AFTERBURNERS 
Application of low-NOx precombustor technology to the inciner- 
ation of nitrogenated wastes, 15:13892 (R;US) 


AGE ESTIMATION 
See also ISOTOPE DATING 
Thorium-230 dating of thermal waters in the vicinity of the 
Nevada Test Site, 15:14442 (R;US) 


AGING 
For biological aging use LIFE CYCLE or LIFE SPAN. 
Experimental results of aging and thermal effects in high-power 
laser diodes, 15:14644 (R;US) 
The use of NPAR [Nuclear Plant Aging Research] results in 
plant inspection activities, 15:13416 (R;US) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 


AGRICULTURAL WASTES 

See also MANURES 

Demonstration projects for energy conservation, 15:13992 (R;IL) 

Demonstration projects: conservation and efficiency through 
proven technology, 15:13630 (RA;IL) 

Engineering-design considerations for methane fermentation of 
energy crops. Annual report-year 4, January-December 1987, 
15:13004 (R;US) 

Survey of the potential of agricultural waste for energy use, 
15:13011 (R;IL;in Hebrew) 


AGRICULTURE 

A computer simulation model for drying processes, 15:13094 
(RIL) 

Development of a process for obtaining energy and agricultural 
products from a mixture of municipal waste and sewage 
sludge. Interim report no. 2, 15:13993 (R;IL;In Hebrew) 

Energy conservation, 15:13637 (RA;IL) 

Energy conservation in the water economy, 15:13847 (R;IL;In 
Hebrew) 

Scope of work: Effects of global climate change on agroecosys- 
tems, 15:14909 (R;US) 

Sensitivity of ecological landscapes and regions to global cli- 
matic change, 15:14910 (R;US) 

Solar thermosyphon drying of agricultural products. Progress re- 
port, 15:13102 (R;IL;in Hebrew) 

Trends in energy consumption in agriculture, early estimates for 
the year 1990, 15:13846 (R;IL;In Hebrew) 

AIR 

Determination of femtoliter (fL) quantities of perfluorocarbon 
compounds, 15:14291 (BA;US) 

Preoperational radiation surveillance of the WIPP [Waste Isola- 
tion Pilot Plant] Project by EEG, 1985-1988, 15:12680 (R;US) 

The coupling of an atmospheric sampling ion source with an ion 
trap mass spectrometer, 15:14279 (BA;US) 

Two-dimensional calculation of sequential electron layer forma- 
tion by crossed microwave beams in air at low pressure, 
15:15390 (R;US) 
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Two-dimensional, long-pulse simulation or microwave-induced 

electron layer evolution in low-pressure air, 15:14649 (R;US) 
AIR CONDITIONERS 

Assessment of large-tonnage, gas-fired cooling technologies for 
the commercial sector. Topical report, January 1987-July 
1988, 15:12581 (R;US) 

Calorimeter for testing air-conditioners, 15:13802 (J;IL;In He- 
brew) 

Directions for the climatic design of energy saving hotel build- 
ings. Report 4a. Progress report for 1 Dec 1987-29 Feb 1988, 
15:13796 (R;IL;In Hebrew) 

Scheme and quantity survey for installation of an air condition- 
ing system in the Akko Town Hall, 15:13722 (R;IL;In Hebrew) 

Standards as a tool in energy conservation efforts, 15:13721 
(J;IL;in Hebrew) 

AIR CONDITIONING 

See also SOLAR AIR CONDITIONING 

Directions for the climatic design of energy saving hotel build- 
ings. First report, 15:13779 (R;IL;In Hebrew) 

Plate heat exchangers in air conditioning applications. Develop- 
ment of air-coolers, air-heaters and air-conditioning units with 
low pressure loss, 15:13756 (R;DE;in German) 

AIR FILTERS 

Activated charcoal. October 1976-August 1989 (Citations from 
the COMPENDEX data base). Report for October 1976- 
August 1989, 15:15113 (R;US) 

Recent investigations in air filtration, 15:14942 (R;US) 

AIR FLOW 
Velocity fields generated by large fires, 15:14951 (J;IL) 
Wind flow in the Yodfat Mountains, 15:13197 (R;IL) 
AIR POLLUTION 

See also INDOOR AIR POLLUTION 

NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Environment and the Atmos- 
phere of the House Committee on Science and Technology by 
John F. Finklea, M.D., July 14, 1975, 15:13621 (R;US) 

Aerosols 

Chamber investigations of the fate of diesel emissions in the at- 
mosphere. Volume 1. Task 3, final report, 15:14054 (R;US) 

Chamber investigations of the fate of diesel emissions in the 
atmosphere. Volume 2. Ames assay and GCMS final data re- 
ports and gas phase projections. Final report, 15:14055 (R;US) 

Ammonia 

Summary review of health effects associated with ammonia. 

Health issue assessment, 15:15222 (R;US) 
Chemical Composition 

Chemical composition of precipitation and wet/dry deposition of 
sulfur compounds around the coastal area, 15:14850 (R;JP;In 
Japanese) 

Contamination 

Health assessment for Monticello Radioactive Contaminated 
Properties, Monticello, Utah, Region 8. CERCLIS No. 
UTD980667208. Preliminary report, 15:12732 (R;US) 

Detection 

Detection of hydroxylated nitro aromatic and hydroxylated nitro 
polycyclic aromatic compounds in an ambient air-particulate 
extract using bioassay-directed fractionation, 15:14886 (R;US) 

Dispersions 

Evaluation of the use of flat terrain models versus complex ter- 
rain screening models in estimating pollutant transport and 
deposition in complex terrain, 15:14956 (R;US) 

Ecological Concentration 

Aggregate source-receptor relations for economic analysis of 

ambient regulations, 15:14953 (J;US) 
Environmental Effects 

Definition of adverse effects for the purpose of establishing sec- 

ondary national ambient air-quality standards, 15:14901 (R;US) 
Environmental Exposure 

Health Assessment for Wasatch Chemical (Lot 6), Salt Lake 
City, Utah, Region 8. CERCLIS No. UTd000716399. Prelimi- 
nary report, 15:13908 (R;US) 

Health assessment for Atlas and Coalinga Asbestos Mines, 
Fresno County, California, Region 9. Cerclis Nos. 





CAD980496863 and CAD980817217. Preliminary report, 
15:13939 (R;US) 

Health assessment for Duell and Gardner Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID980504716. 
Preliminary report, 15:13881 (R;US) 

Health assessment for Eagle Mine, Minturn, Colorado, Region 8. 
CERCLIS No. COD81961518. Final report, 15:13885 (R;US) 
Health assessment for FMC Fresno National Priorities List 
(NPL) Site, Fresno, California, Region 9. CERCLIS No. 

CAD000629998. Preliminary report, 15:13932 (R;US) 

Health assessment for Firestone National Priorities List (NPL) 
Site, Salinas, Monterey County, California, Region 9. CERCLIS 
No. CAD990793887. Preliminary report, 15:13933 (R;US) 

Health assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
Washington, Region 10. CERCLIS No. WA9214053465. Pre- 
liminary report, 15:14000 (R;US) 

Health assessment for Homestake Mining Company, Grants, 
Valencia County, New Mexico, Region 6. CERCLIS No. 
NMD007860935. Preliminary report, 15:12729 (R;US) 

Health assessment for MGM Brakes Company National Priori- 
ties List (NPL) Site, Cloverdale, California, Region 9. 
CERCLIS No. CAD000074120. Final report, 15:13922 (R;US) 

Health assessment for McClellan Air Force Base, Sacramento, 
California, Region 9. CERCLIS No. CA4570024337. Prelimi- 
nary report, 15:13924 (R;US) 

Health assessment for McColl Site, Fullerton, California, Region 
9. CERCLIS No. O09CAD980498695. Preliminary report, 
15:13923 (R;US) 

Health assessment for Milltown Reservoir Sediments, Milltown, 
Montana, Region 8. CERCLIS No. MTD980717565. Prelimi- 
nary report, 15:13901 (R;US) 

Health assessment for Monolithic Memories, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD049236201. Preliminary 
report, 15:13920 (R;US) 

Health assessment for Montana Pole and Treating Plant, Butte, 
Montana, Region 8. CERCLIS No. MTD006230635. Prelimi- 
nary report, 15:13902 (R;US) 

Health assessment for Monticello Radioactive Contaminated 
Properties, Monticello, Utah, Region 8. CERCLIS No. 
UTD980667208. Preliminary report, 15:12732 (R;US) 

Health assessment for Old City Dump 1, Columbus, 
Bartholomew County, Indiana, Region 5. CERCLIS No. 
IND980607626. Preliminary report, 15:13622 (R;US) 

Health assessment for Old Inland Pit (Spokane Steel 
Foundry), Spokane, Washington, Region 10. CERCLIS No. 
WAD980982557. Preliminary report, 15:13962 (R;US) 

Health assessment for Operating Industries Incorporated, Mon- 
terey Park, Los Angelos County, California, Region 9. 
CERCLIS No. CAD080012024. Preliminary report, 15:13998 
(R;US) 

Environmental Impacts 

Composition of submicron dry deposition at a rural site as an in- 
dication of its sources, 15:14947 (J;US) 

Growth and yield effects of ambient air pollution on Valencia or- 
ange trees. Final report, 21 December 1987-30 September 
1989, 15:15219 (R;US) 

Variability of cultivar responses to ozone. Final report, 25 June 
1987-31 December 1988, 15:15213 (R;US) 


Environmental Policy 

NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Environmental Pollution of the 
Senate Committee on Public Works by John F. Finklea, M.D., 
April 22, 1975, 15:13620 (R;US) 


Development of an atmospheric diffusion model in fog (1). Liter- 
ature review of scavenging process by precipitation, 15:14851 
(R;JP;in Japanese) 


Functional Models 


Flexible Regional Emissions Data System (FREDS) source 
code, Version 2, 1985. Model-Simulation, 15:14889 (R;US) 


Health Hazards 


NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Health and the Environment, 


AIR POLLUTION 
Mathematical Models 


House Committee on Interstate Foreign Commerce and Sub- 
committee on Environment and the Atmosphere, House 
Committee on Science and Technology by John F. Finklea, 
M.D., April 9, 1976, 15:14890 (R;US) 


Legal Aspects 
Legislation for environmental protection: State and trends in air 
pollution control, 15:14841 (TJ;GB) 


Mathematical Models 

BLP: Bouyant Line and Point Source Dispersion Model. 
EPA/ORD (Environmental Protection Agency/Office of Re- 
search and Development) air-quality simulation model. 
Model-Simulation, 15:14920 (R;US) 

Background information for the development of a low-level 
waste performance assessment methodology: Identification 
and recommendation of computer codes, 15:12721 (R;US) 

CALINE: California Line Source Model. EPA/ORD (Environmental 
Protection Agency/Office of Research and Development) air- 
quality simulation model. Model-Simulation, 15:14921 (R;US) 

CDM2: Climatological Dispersion Model, Version 2.0. EPAYORD 
(Environmental Protection Agency/Office of Research and 
Development) air-quality simulation model (for microcomput- 
ers). Model-Simulation, 15:14932 (R;US) 

CDWN2: Climatological Dispersion Model, Version 2.0. EPAYORD 
(Environmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14919 (R;US) 

COMPLEX1. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) air-quality sim- 
ulation model. Model-Simulation, 15:14933 (R;US) 

COMPLEX1. EPA/ORD (Environmental Protection Agency/Office 
of Research and Development) air-quality simulation model 
(for microcomputers). Model-Simulation, 15:14928 (R;US) 

‘CRSTER: EPA/ORD (Environmental Protection Agency/Office 
of Research and Development) air-quality simulation model. 
Model-Simulation, 15:14924 (R;US) 

ISCLT: Industrial Source Complex Long Term. EPA/ORD (Envi- 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14930 (R;US) 

ISCST: Industrial Source Complex Short Term. EPA/ORD (Envi- 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model (for microcomput- 
ers). Model-Simulation, 15:14917 (R;US) 

ISCST: Industrial Source Complex Short Term. EPA/ORD (Envi- 
ronmental Protection Agency/Ooffice of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14931 (R;US) 

LONGZ and SHORTZ. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) air-quality sim- 
ulation models. Model-Simulation, 15:14918 (R;US) 

MOBILE4 exhaust emission factors and inspection/maintenance 
benefits for passenger cars. Technical report, 15:14913 (R;US) 

MPTER. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model (for 
microcomputers). Model-Simulation, 15:14927 (R;US) 

MFTER. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model. 
Model-Simulation, 15:14922 (R;US) 

Meteorological processor for regulatory models (MPRM-1.1) (for 
microcomputers). Model-Simulation, 15:14935 (R;US) 

Meteorological processor for regulatory models (MPRM-1.1). 
Model-Simulation, 15:14934 (R;US) 

PTPLU. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model. 
Model-Simulation, 15:14925 (R;US) 

RAM. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model. 
Model-Simulation, 15:14923 (R;US) 

RTDM 3.2: Rough Terrain Diffusion Model. EPA/YORD (Envi- 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14929 (R;US) 
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AIR POLLUTION 
Mathematical Models 


VALLEY. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model. 
Model-Simulation, 15:14926 (R;US) 

Pollution Sources 

National and regional trends in VOC (volatile organic compounds) 

and NOx emissions from 1900 to 1987, 15:14898 (R;US) 
Radioactive Wastes 

Health assessment for Kerr-McGee, Dupage County, West 
Chicago, Illinois, Region 5. CERCLIS Nos. ILD980823991, 
ILD980824031, ILD980824015, and ILD980824007. Prelimi- 
nary report, 15:12727 (R;US) 

Regulations 

Environmental impacts from advanced technology residential 

biomass combustors, 15:13013 (J;US) 
Remote Sensing 

Air pollution: Remote sensing. July 1980-September 1989 (Cita- 
tions from the International Aerospace Abstracts data base). 
Report for July 1980-September 1989, 15:14936 (R;US) 

Scavenging 

Development of an atmospheric diffusion model in fog (1). Liter- 
ature review of scavenging process by precipitation, 15:14851 
(R;JP;In Japanese) 

Seasonal Variations 

Chemical composition of precipitation and wet/dry deposition of 
sulfur compounds around the coastal area, 15:14850 (R;JP;In 
Japanese) 

AIR POLLUTION ABATEMENT 

Use this term for items that involve the prevention of formation 
of pollutants at the source. 

Compliance testing of Eielson AFB (Air Force Base) central heat- 
ing and power plant, coal-fired Boiler Number 4, Eielson AFB, 
Arkansas. Final report, 7-15 June 1989, 15:13287 (R;US) 

Draft test report: A performance test on a spray dryer, fabric fil- 
ter, and wet-scrubber system. Draft report, 15:14915 (R;US) 

Electrochemical abatement of pollutants NO, and SO, in com- 
bustion exhaust gases employing a solid-oxide electrolyte, 
15:13272 (RA;US) 

The cost of changing air pollution level due to industry in Haifa 
and the Krayot Zone, 15:14868 (R;IL;in Hebrew) 

AIR POLLUTION CONTROL 

Use this term for items that involve the removal or management 
of pollutants after they are formed by a source. 

Activated charcoal. October 1976-August 1989 (Citations from 
the COMPENDEX data base). Report for October 1976- 
August 1989, 15:15113 (R;US) 

Affordability analysis of lead emission controls for a smelter- 
refinery. Final report, 15:14912 (R;US) 

Application of low-NOx precombustor technology to the inciner- 
ation of nitrogenated wastes, 15:13892 (R;US) 

Cleaning of flue gases from waste combustors, 15:13997 (R;US) 

Compliance testing of Consumat Silver Reclamation Incinerator 
Number 4, Offutt Air Force Base, Nebraska. Final report, 
15:13827 (R;US) 

Compliance testing of Grissom AFB Central Heating Plant coal- 
fired boilers 3, 4, and 5, Grissom AFB, Indiana. Final report, 
29 January-15 February 1989, 15:14839 (R;US) 

Directory of information resources related to health, exposure, 
and risk assessment of air toxics, 15:14907 (R;US) 

Draft test report: A performance test on a spray dryer, fabric fil- 
ter, and wet-scrubber system. Draft report, 15:14915 (R;US) 

Effect of humidity on carbon adsorption performance in remov- 
ing organics from contaminated air streams. Report for 
January 1987-July 1988, 15:14897 (R;US) 

Evaluation of emission-control options at Leeds Architectural 
Products, 15:14911 (R;US) 

Investigation of fuel-additive effects on sooting flames. Final re- 
port, 1 June 1986-31 May 1989, 15:14451 (R;US) 

Statistical comparison of the effect of relative and absolute hu- 
midity on fixed-bed carbon adsorption capacity. Report for 
January 1987-July 1988, 15:14899 (R;US) 

Versatile PC-based data acquisition and control system: Au- 
tomation of EPA’s (Environmental Protection Agency's) air 
toxics control laboratory. Report for January 1987-July 1988, 
15:14900 (R;US) 
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AIR POLLUTION MONITORING 

Improved pattern recognition techniques for real time operation. 
Report for April 1986-August 1988, 15:14836 (R;US) 

NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Environmental Pollution of the 
Senate Committee on Public Works by John F. Finkiea, M.D., 
April 22, 1975, 15:13620 (R;US) 


AIR POLLUTION MONITORS 
Air pollution: Remote sensing. July 1980-September 1989 (Cita- 
tions from the International Aerospace Abstracts data base). 
Report for July 1980-September 1989, 15:14936 (R;US) 


AIR QUALITY 
Computerized Simulation 

BLP: Bouyant Line and Point Source Dispersion Model. 
EPA/ORD (Environmental Protection Agency/Office of Re- 
search and Development) air-quality simulation model. 
Model-Simulation, 15:14920 (R;US) 

CALINE: California Line Source Model. EPA/ORD (Environmental 
Protection Agency/Office of Research and Development) air- 
quality simulation model. Model-Simulation, 15:14921 (R;US) 

CDM2: Climatological Dispersion Model, Version 2.0. EPAYORD 
(Environmental Protection Agency/Office of Research and 
Development) air-quality simulation model (for microcomput- 
ers). Model-Simulation, 15:14932 (R;US) 

CDM2: Climatological Dispersion Model, Version 2.0. EPAYORD 
(Environmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14919 (R;US) 

COMPLEX1. EPA/ORD (Environmental Protection Agency/Office 
of Research and Development) air-quality simulation model 
(for microcomputers). Model-Simulation, 15:14928 (R;US) 

COMPLEX1. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) air-quality sim- 
ulation model. Model-Simulation, 15:14933 (R;US) 

CRSTER: EPA/ORD (Environmental Protection Agency/Office 
of Research and Development) air-quality simulation model. 
Model-Simulation, 15:14924 (R;US) 

ISCLT: Industrial Source Complex Long Term. EPA/ORD (Envi- 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14930 (R;US) 

ISCST: Industrial Source Complex Short Term. EPA/ORD (Envi- 
ronmental Protection Agency/Ooffice of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14931 (R;US) 

ISCST: Industrial Source Complex Short Term. EPA/ORD (Envi- 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model (for microcomput- 
ers). Model-Simulation, 15:14917 (R;US) 

LONGZ and SHORTZ. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) air-quality sim- 
ulation models. Model-Simulation, 15:14918 (R;US) 

MPTER. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model. 
Model-Simulation, 15:14922 (R;US) 

MPTER. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model (for 
microcomputers). Model-Simulation, 15:14927 (R;US) 

Meteorological processor for regulatory models (MPRM-1.1) (for 
microcomputers). Model-Simulation, 15:14935 (R;US) 

Meteorological processor for regulatory models (MPRM-1.1). 
Model-Simulation, 15:14934 (R;US) 

PTPLU. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model. 
Model-Simulation, 15:14925 (R;US) 

RAM. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model. 
Model-Simulation, 15:14923 (R;US) 

RTDM 3.2: Rough Terrain Diffusion Model. EPAYORD (Envi- 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14929 (R;US) 





VALLEY. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model. 
Model-Simulation, 15:14926 (R;US) 

Environmental Policy 

NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Environmental Pollution of the 
Senate Committee on Public Works by John F. Finklea, M.D., 
April 22, 1975, 15:13620 (R;US) 

Mathematical Models 

Air-quality-simulation model performance for one-hour aver- 

ages, 15:14883 (R;US) 
Occupational Safety 

NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Health and the Environment, 
House Committee on Interstate Foreign Commerce and Sub- 
committee on Environment and the Atmosphere, House 
Committee on Science and Technology by John F. Finklea, 
M.D., April 9, 1976, 15:14890 (R;US) 

Scrubbers 

Compliance testing of phosphoric acid anodizing line wet scrub- 
ber, metal bonding facility, Building 375, Kelly AFB, Texas. 
Final report, 5 January-10 January 1989, 15:14837 (R;US) 

Standards 

Definition of adverse effects for the purpose of establishing sec- 

ondary national ambient air-quality standards, 15:14901 (R;US) 
AIR SAMPLERS 

Breathing zone air sampler, 15:14955 (P;US) 

The coupling of an atmospheric sampling ion source with an ion 
trap mass spectrometer, 15:14279 (BA;US) 

AIR TRANSPORT 

The yellow cake accident at the Ezeiza Airport, 15:14487 (RA;US) 
AIR WALL IONIZATION CHAMBERS 

See BRAGG GRAY CHAMBERS 
AIR-BIOSPHERE INTERACTIONS 

Direct/delayed response project: Quality-assurance plan for 
preparation and analysis of soils from the mid-Appalachian re- 
gion of the United States, 15:15043 (R;US) 

AIR-WATER INTERACTIONS 

Airborne profiles taken near San Nicolas Island, California, dur- 
ing operation FIRE (First ISCCP (international Satellite Cloud 
Climatology Project) Regional Experiment) (1987): Aerosol 
size distributions, air and surface temperatures, cloud top 
temperatures, and relative humidities. Final report, June- 
September 1987, 15:14838 (R;US) 

AIRBORNE PARTICLES 

See PARTICULATES 


AIRBORNE PARTICULATES 

See PARTICULATES 

AIRCRAFT 

See also HELICOPTERS 

Environmental impact statement. Establishment of the Gandy 
Range extension and adjacent restricted airspace as an area 
for supersonic flight training, Hill AFB, Utah. Final report, 
15:15240 (R;US) 

Impact of new technology weapons on SAC (Strategic Air Com- 
mand) conventional air operations. Research report, 
15:14802 (R;US) 

AIRCRAFT ACCIDENTS 

See ACCIDENTS 

AIRCRAFT COMPONENTS 

Acoustic emission detection of crack presence and crack ad- 
vance during flight, 15:14578 (BA;US) 

Analysis of damaged components from DOE security helicopter 
N7EG, 15:13826 (R;US) 

ALABAMA 

Coal-bed methane development in Alabama. Biomonitoring of a 
produced water discharge from the Cedar Cove degasifica- 
tion field, Alabama. Final report, June 1986-December 1988, 
15:12567 (R;US) 

ALARM DOSEMETERS 
See RADIATION MONITORS 


ALARM SYSTEMS 
Consideration to the application of knowledge engineering on 
telecommunication management network, 15:13516 (R;JP;In 
Japanese) 


ALASKA 

Accretion tectonics and crustal structure in Alaska, 15:15297 

(J;NL) 
ALBERTA 

Alberta’s small gas pool reserves, 15:12565 (RA;CA) 

B.C. Hydro, Alberta Interconnected System generation coordi- 
nation study, 15:13671 (R;CA) 

Equipment monitoring at Smoky River Coal mine: trip report, 
15:12354 (R;CA) 

Optimizing your reservoir managment dollar in the Pembina 
Cardium Pool: Improved reservoir data acquisition, 15:12432 
(RA;CA) 

Regional geology and hydrocarbon occurences in the Wabamun 
Group, west-central Alberta, 15:12447 (RA;CA) 


ALCATOR DEVICE 
Magnet power system for the microwave tokamak experiment 
(MTX), 15:15735 (BA;US) 
ALCOHOL FUELS 
Use for pure alcohols, alcohol-water mixtures, or alcohols with 
additives; for alcohol-gasoline mixtures, use GASOHOL. 
See also METHANOL FUELS 
WEC [World Energy Conference] committee on oxygenated 
transport liquid fuels: The total system summary report: Re- 
port 4.3.23, 15:13668 (RA;CA) 


ALCOHOLS 
See also BUTANOLS 
ETHANOL 
GLYCEROL 
METHANOL 
OCTANOLS 

Effects of the addition of alcohols, cryoprotective agents, and salts 
on the photoionization yield of chlorophyll a in frozen vesicle 
solutions with and without electron acceptors, 15:14435 (J;US) 

lonic hydrogen bond and ion solvation. 8. RS~---HOR bond 
strengths. Correlation with acidities, 15:14383 (J;US) 

Making mercury-photosensitized dehydrodimerization into an 
organic synthetic method: Vapor pressure selectivity and the 
behavior of functionalized substrates, 15:14402 (J;US) 

Model for conductometric detection of carbohydrates and 
alcohols as complexes with boric acid and borate ion in high- 
performance liquid chromatography, 15:14299 (J;US) 

Monitoring thin film properties with surface acoustic wave de- 
vices: Diffusion, surface area, and pore size distributions, 
15:14316 (BA;US) 

Optimum catalytic process for alcohol fuels from syngas: Tech- 
nical progress report, April-June 1989, 15:13018 (R;US) 

Oxidative homolysis of pentaaquoorganochromium(IIl) cations 
induced by macrocyclic nickel(Ill) complexes, 15:14338 (J;US) 

Photoinduced electron transfer processes in homogeneous and 
microheterogeneous solutions: Progress report, April 16, 
1989-—December 1, 1989, 15:14418 (R;US) 

ALFALFA 

Superheated steam beet pulp and alfalfa drier with mechanical 
steam recompression: Demonstration project, 15:13840 
(R;LU;In French, English) 

ALGAE 

Solar energy in Israel, 15:13030 (R;IL) 

Techno-economic evaluation of algal biomass energy produc- 
tion and conversion systems. Final report, 15:13002 (R;IL) 


ALGEBRAIC FIELD THEORY 
Random fields as solutions of the inhomogeneous quaternionic 
Cauchy-Riemann equation. Pt. 1. Invariance and analytic 
continuation, 15:15494 (R;DE) 
ALGORITHMS 
Fracture of soft, easily fragmented rocks, 15:15264 (RA;IL;in 
Hebrew and English) 
US Bureau of Mines borehole deformation gage baseline algo- 
rithm: Supporting document, 15:12793 (R;US) 
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ALKALI METALS 


ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 

Interactions of molecules with surfaces: Progress report, 1 
February 1989-1 January 1990, 15:15595 (R;US) 

Review of alkali metal and refractory alloy compatibility for 
Rankine cycle applications, 15:14106 (J;US) 

ALKALINE FLOODING 
See CAUSTIC FLOODING 
ALKANES 
See also BUTANE 
ETHANE 
METHANE 
PROPANE 

Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 9, September 15, 1989-December 
15, 1989, 15:12247 (R;US) 

Equilibrium distributions of alkanes at a fixed partial pressure of 
molecular hydrogen, 15:14409 (J;US) 

Making mercury-photosensitized dehydrodimerization into an 
organic synthetic method: Vapor pressure selectivity and the 
behavior of functionalized substrates, 15:14402 (J;US) 

Preparation, structure and reactivity of the nonbonded organodi- 
tantalum(IV) complexes (n-Cs5Me4Tao(u-X)4) (R = Me, Et; X = 
Cl, Br), precursors to the doubly bonded organoditantalum(II!) 
complexes (n-CsMe4R)2Tae(u-X)4, 15:14327 (J;US) 

ALKENES 
See also CYCLOALKENES 
ETHYLENE 
PENTENES 

Oxidative homolysis of pentaaquoorganochromium(|Il) cations 
induced by macrocyclic nickel(Ill) complexes, 15:14338 (J;US) 

Piezochromism: Pressure-induced rearrangements of ther- 
mochromic and related Cu(Il) complexes containing 
asymmetrically substituted ethylenediamine, 15:14398 (J;US) 

Pressure-induced spin-state phase transitions in Fe(dppen)2Clo 
and Fe(dppen)2Bro, 15:14375 (J;US) 

Temperature dependence of the radical addition to alkenes, 
15:14353 (J;IL) 

ALKINES 

See ALKYNES 
ALKYLATES 

See ALCOHOLS 
ALKYNES 

See also ACETYLENE 

Arene-to-alkyne linkage isomerizations of diphenylacetylene on 
pentaammineosmium, 15:14391 (J;US) 

ALLENE 

Near-infrared-light-induced reaction of singlet SO with allene 
and dimethylacetylene in a rare gas matrix. Infrared spectra of 
two novel episulfoxides, 15:14420 (J;US) 

ALLOY SU31 

See NIOBIUM BASE ALLOYS 
ALLOY-1915 

See ALUMINIUM BASE ALLOYS 
ALLOY-214X 

See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 

See CHROMIUM ALLOYS 
ALLOY-60T 

See TITANIUM BASE ALLOYS 
ALLOY-79NM 

See NICKEL BASE ALLOYS 
ALLOY-B-66 

See NIOBIUM BASE ALLOYS 
ALLOY-B-88 

See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 

See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 

See NIOBIUM BASE ALLOYS 


ALLOY-CB-752 
See NIOBIUM BASE ALLOYS 
ALLOY-D-43 
See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 
See NIOBIUM BASE ALLOYS 
ALLOY-FS-85 
See NIOBIUM BASE ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
SILVER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
HT-9 duct cutting - IEM [Interim Examination and Maintenance] 
cell and mock-up testing experience at FFTF [Fast Flux Test 
Facility], 15:14538 (J;US) 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-L-605 
See COBALT BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-VTZ-1 
See TITANIUM BASE ALLOYS 
ALLOY-VUS-6 
See NIOBIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
BERYLLIUM ALLOYS 
BRAZING ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
CORROSION RESISTANT ALLOYS 
GERMANIUM ALLOYS 
HAFNIUM ALLOYS 
HEAT RESISTING ALLOYS 
INDIUM ALLOYS 
IRON ALLOYS 
MANGANESE ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 
TANTALUM ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TRANSITION ELEMENT ALLOYS 
VANADIUM ALLOYS 
Application of Onsager’s reciprocity relations to alloy solidifica- 
tion, 15:14102 (BA;US) 
Investigation of alloys for advanced steam cycle superheaters 
and reheaters, 15:14077 (RA;US) 
Thermal methods for healing defects in protective oxide films on 
alloys, 15:14076 (RA;US) 
ALPHA PARTICLES 
Emitted by nuclei. 
Contribution to internal pressure and flammable gas concentra- 
tion in RAM transport packages, 15:14483 (RA;US) 
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ALPHA-BEARING WASTES 
Containers 
WIPP waste package performance program and in situ testing, 
15:12662 (RA;US) 


Mass Transter 
California Basin Study (CaBS): DOE West Coast Basin Program: 
Progress report 7, 15 Nov 1988-14 Nov 1989, 15:15252 (R;US) 


Monitored Retrievable Storage 
Sampling plan for retrievably stored contact-handled transuranic 
waste at the Hanford Site, 15:12941 (R;US) 


Solubility 
Hydrothermal reaction of simulated waste forms with barrier 
materials under conditions expected in a nuclear waste repos- 
itory in basalt, 15:12832 (R;US) 


Underground Disposal 

Events and processes for constructing scenarios for the release 
of transuranic waste from the Waste Isolaton Pilot Plant, 
southeastern New Mexico, 15:12915 (R;US) 

Preoperational radiation surveillance of the WIPP [Waste Isola- 
tion Pilot Plant] Project by EEG, 1985-1988, 15:12680 (R;US) 

Probabilities of a catastrophic waste hoist accident at the Waste 
Isolation Pilot Plant, 15:12681 (R;US) 

Waste Isolation Pilot Plant final supplement environmental im- 
pact statement: Volume 9, 15:14967 (R;US) 

Waste Isolation Pilot Plant: Final Supplement Environmental Im- 
pact Statement: Executive summary, 15:14958 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 3, Public comments and responses, 
15:14961 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 7, Oral testimony, 15:14965 (R;US) 
Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 8, Oral testimony, 15:14966 (R;US) 
Waste Isolation Pilot Plant: Final supplement environmental im- 

pact statement: Volume 10, Exhibits, 15:14968 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 2, Appendices, 15:14960 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 13, Written documents, 15:14971 
(R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Voiume 6, Oral testimony, 15:14964 (R;US) 
Waste Isolation Pilot Plant: Final supplement environmental im- 

pact statement: Volume 1, Text, 15:14959 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 12, Written documents, 15:14970 
(R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 4, Indices to public comments, 
15:14962 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 11, Exhibits, 15:14969 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 5, Indices to public comments, 
15:14963 (R;US) 

Vitrification 

In situ vitrification: Test results for a contaminated soil-msiting 

process: Supplement 1, 15:12736 (R;US) 
ALUMINIA 
See ALUMINIUM OXIDES 


ALUMINIUM 

Generation of elastic waves by electromagnetic induction, 
15:14574 (BA;US) 

Lattice relaxation near isolated adsorbates, 15:14247 (J;US) 

Recycling of beverage containers in the Northwest Territories, 
15:13606 (R;CA) 

Strengthening of aluminum by oxygen implantation: Experimen- 
tal results and mechanical modeling, 15:14092 (R;US) 

Technology of compact power source for electronic instruments. 
Thin type aluminium electrolytic capacitor, 15:14624 
(RA;JP;In Japanese) 

The temperature of the iron thermite reaction, 15:14066 (TJ;US) 


ALUMINIUM 27 TARGET 

Elastic and inelastic differential neutron scattering cross sec- 

tions of oxygen between 6 and 15 MeV, 15:15520 (R;DE) 
ALUMINIUM ALLOYS 

See also ALUMINIUM BASE ALLOYS 

A preliminary investigation for application of an advanced x-ray 
diffraction analyzer to in-process texture assessment of alu- 
minum alloy sheet, 15:14784 (BA;US) 

Acoustic emission detection of crack presence and crack ad- 
vance during flight, 15:14578 (BA;US) 

Emittance, catalysis, and dynamic oxidation of Ti-14Al-21Nb, 
15:14085 (R;US) 

Environmental embrittlement: A major cause for low ductility of 
ordered intermetallics, 15:14074 (R;US) 

Evaluation of copper, aluminum bronze, and copper-nickel for 
YMP [Yucca Mountain Project] container material, 15:12933 
(R;US) 

Fractography evaluation of impact and tensile specimens from 
the HFBR [High Flux Beam Reactor], 15:13399 (R;US) 

Hardness-damage correlations in Ta implanted single crystal 
NigAl, 15:14071 (R;US) 

Influencing the shape of creep cavities in nickel aluminides by 
stress changes, 15:14115 (J;US) 

Microstructures and phase relationships in the TigAl + Nb sys- 
tem, 15:14120 (J;US) 

Phonon dispersion and Kohn anomalies in the alloy 
Cup g4Alo.i¢, 15:14067 (R;US) 

The effect of molybdenum addition on properties of iron alu- 
minides, 15:14109 (J;US) 

Thermodynamic behavior of the heavy-fermion compounds 
Ce3X (X=Al,in,Sn), 15:14127 (J;US) 

ALUMINIUM BASE ALLOYS 

e-beam melted icosahedral Al-Mn surface layers: Microstruc- 

tures and phason defects, 15:14113 (J;US) 


ALUMINIUM COMPOUNDS 
See also ALUMINIUM NITRIDES 
ALUMINIUM OXIDES 

Stability of CsCl-type intermetallic compounds under ball milling, 

15:14110 (J;US) 
ALUMINIUM NITRIDES 

Investigations of the sintering of aluminium nitride, 15:14147 

(RA;DE;In German) 
ALUMINIUM OXIDES 

See aiso SPINELS 

Effects of MgO and/or SiOz on the sintering behaviour of oxide 
ceramics with an Al2O3 content of more than 99 per cent, 
15:14157 (RA;DE;In German) 

Erosion of ceramic composites by various erodents, 15:14134 
(R;US) 

investigation of a ceramic-metal interface prepared by anodic 
spark deposition, 15:14202 (BA;FR) 

Investigations of inherent stresses and their occurrence in ce- 
ramic components of simple geometry, 15:14150 (RA;DE;In 
German) 

Microstructural variations in aluminum oxide coatings deposited 
using a dual beam ion system, 15:14167 (R;US) 

Resistance to high temperature and creep behaviour of whisker- 
reinforced technical ceramics, 15:14206 (RA;DE;in German) 

ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMERICIUM 241 

Artificial radioactivity on the coasts of Northern Ireland, 

15:15070 (R;GB) 
AMERICIUM COMPLEXES 

Kinetics of dissociation of trivalent actinide chelates of TMDTA, 

15:14447 (J;US) 
AMIDES 

See also UREA 

Flotation and flocculation chemistry of coal and oxidized coals: 
Annual report, September 15, 1988-September 14, 1989, 
15:12309 (R;US) 
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AMINES 


AMINES 
See also ANILINE 
BENZIDINE 
POLYCYCLIC AROMATIC AMINES 

Electrocatalysis of anodic oxygen-transfer reactions, 15:14412 
(BA;US) 

Photoinduced electron transfer processes in homogeneous and 
microheterogeneous solutions: Progress report, April 16, 
1989-—December 1, 1989, 15:14418 (R;US) 

Photophysical investigation of palladium(ll) ortho-metalated 
complexes, 15:14419 (J;US) 

Piezochromism: Pressure-induced rearrangements of ther- 
mochromic and related Cu(Il) complexes containing 
asymmetrically substituted ethylenediamine, 15:14398 (J;US) 

AMINO ACIDS 

Organic acids containing both a basic amino group and an 
acidic carboxyl group. 

See also AMINOLEVULINIC ACID 

ARGININE 
GLUTAMIC ACID 
Displacement separations by continuous annular chromatogra- 
phy, 15:14276 (B;US) 
AMINO ALCOHOLS 
See ALCOHOLS 
AMINES 
AMINO SUGARS 
See AMINES 
AMINOBENZENE 
See ANILINE 
AMINOGLUTARIC ACID-ALPHA 
See GLUTAMIC ACID 
AMINOGLYCIDES 
See AMINES 
AMINOLEVULINIC ACID 

Transformation of glutamate to 6-aminolevulinic acid by soluble 

extracts of Chiorobium vibrioforme, 15:15162 (J;US) 
AMMINES 

Arene-to-alkyne linkage isomerizations of diphenylacetylene on 

pentaammineosmium, 15:14391 (J;US) 
AMMONIA 

Fiber optic sensors for the study of falling liquid films, 15:14287 
(BA;US) 

Investigation of porous silicon for vapor sensing, 15:14645 (R;US) 

Simulation and analysis of high efficiency absorption systems 
for solar cooling. 2nd quarterly progress report for Jan 1988- 
Apr 1988, 15:13109 (R;IL) 

Summary review of health effects associated with ammonia. 
Health issue assessment, 15:15222 (R;US) 

AMMONIUM COMPLEXES 

Reactions of the 17-electron 
bis(dimethyiglyoximato)(triphenylphosphine)rhodium(Il) _radi- 
cal with cobalt(III) complexes, 15:14357 (J;US) 

AMORPHOUS STATE 

Hydrogenated amorphous silicon films prepared by glow dis- 
charge of disilane: Final subcontract report, December 16, 
1987—February 28, 1989, 15:14221 (R;US) 

ANALOG RESONANCES 
See RESONANCE 
ANALOG-TO-DIGITAL CONVERTERS 
Dual charge-to-digital converter type CAMAC 715, 15:14757 
(R;PL;In Polish) 
ANALYSIS (QUANTITATIVE CHEMICAL) 
See QUANTITATIVE CHEMICAL ANALYSIS 
ANALYTICAL SOLUTION 

For the procedure only. 

The development of a hybrid method for wave field computation, 
15:15267 (RA;IL) 

ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANILINE 

Laser-induced temperature-jump thermocouple effects as an in- 
dicator of carrier (electron or hole) properties of conducting 
polymers, 15:14411 (BA;US) 
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ANIMAL CELLS 

Includes human cells. 

Directed irradiation of mammalian cells by single charged parti- 
cles with a given impact parameter, 15:15191 (R;DE) 

Synaptonemal complex analysis in genetic toxicology, 15:15167 
(R;US) 

ANNULAR CORE PULSE REACTOR 

See ACPR REACTOR 
ANNULAR CORE RESEARCH REACTOR 

See ACPR REACTOR 
ANODES 

PEM fuel cell anodes: 
15:13712 (BA;US) 

ANTENNAS 

See also RECTENNAS 

Power for the moon: Is microwave power beaming an option?, 
15:13503 (RA;US) 

ANTHRACENE 

Agas chromatograph/mass spectrometry method for determining 
isotopic distributions in organic compounds used in the chem- 
ical approach to stable isotope separation, 15:14262 (R;US) 

Excitation processes in organic systems under irradiation with 
vacuum ultraviolet radiation, 15:15367 (R;IL;In Hebrew) 

Influence of dye aggregation on photosensitized hole injection 
into anthracene crystals from Langmuir-Blodgett monolayers 
containing cyanine dyes, 15:14334 (J;IL) 

Photoconductivity of anthracene in liquid hydrocarbons, 
15:14430 (J;US) 

ANTHRAQUINONES 

Supercritical fluid thermodynamics for coal processing: Topical 
report, September 15, 1988-September 30, 1989, 15:12313 
(R;US) 

ANTIBIOTICS 

See also PENICILLIN 

Apparent inhibition of 6-fructosidase secretion by tunicamycin 
may be explained by breakdown of the unglycosylated protein 
during secretion (Daucus carota), 15:15181 (J;US) 

ANTIFERROMAGNETIC MATERIALS 

Phase diagram of the frustrated spin-1/2 Heisenberg antiferro- 
magnet in 2 dimensions, 15:15609 (J;US) 

Spin-hole polaron of the tJz model, 15:15603 (J;US) 

Spin-wave velocity and susceptibility for the two-dimensional 
Heisenberg antiferromagnet, 15:15606 (J;US) 

ANTIKAONS 

New computational methods for determining antikaon-nucleus 

bound states, 15:15538 (R;US) 
ANTIMONY 125 
Determination of volatile fission products in environmental sam- 
ples, 15:14272 (RA;DE;In German) 
ANTIMUONS 
See MUONS PLUS 
ANTINUCLE! 

Collective versus independent annihilation of “transhydrogen” 

antinuclei, 15:15581 (J;US) 
ANTIPROTON BEAMS 

Primakoff polarimeter at Fermilab polarized proton/anti-proton 
beam facility, 15:14725 (J;US) 

Tests of a Coulomb-nuclear polarimeter, 15:14726 (J;US) 

ANTIPROTON REACTIONS 

Nucleon charge exchange reaction and antiproton elastic scat- 

tering at intermediate energies, 15:15412 (R;IL;In Hebrew) 
ANTIREFLECTION COATINGS 

Selectively absorbing metallurgical coatings for performance in 
photothermal installations with higher (elevated) operation 
temperatures. Final report, 15:13120 (R;IL) 

APARTMENT BUILDINGS 

Investigation of winter thermal performance of a building with 
tiles roof over Ravits ceiling and influence of envelope thermal 
mass. Final report, Dec 1987-Jun 1988, 15:13782 (R;IL;In 
Hebrew and English) 

Thermal behavior of Israeli apartments: influence of envelope 
mass during the winter season. Final report on winter 1986-87 
experiments in small scaled physical models, 15:13781 
(R;IL;In English and Hebrew) 


Humidification and performance, 





Verification of TARP by comparison with measurements in moni- 
tored unoccupied dwellings subjected to various heating 
patterns. Final report no. 2, 15:13780 (R;IL;in Hebrew and 
English) 

APATITES 

Inter- and intra-crystal REE variations in apatite from the Bob In- 
gersoll pegmatite, Black Hills, South Dakota, 15:15298 (J;US) 

Thermo-tectonic history of the sedimentary cross section in |s- 
rael through fission track aging in oil drilling sites, 15:15001 
(RA;IL;In Hebrew and English) 

APIS MELLIFERA 

See BEES 

APOLIPOPROTEINS 

Nondenaturing electrophoresis of lipoproteins in agarose and 

polyacrylamide gradient gels, 15:15159 (R;US) 
APPALACHIA 

The mountainous region, including valleys and plateaus extend- 
ing through the eastern USA from New England to Georgia 
and Alabama. 

Direct/delayed response project: Quality-assurance plan for 
preparation and analysis of soils from the mid-Appalachian re- 
gion of the United States, 15:15043 (R;US) 

APPARATUS 
See EQUIPMENT 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
AQUACULTURE 

Comparative analysis of sea scallop escapement/retention and 
resulting economic impacts, 15:15185 (R;US) 

Research and development of the National Center for Marine 
Agriculture, 1984/1985, 15:13848 (RA;IL;in Hebrew) 

AQUATIC ECOSYSTEMS 

See also WETLANDS 

Benthic resources assessment technique evaluation of potential 
dredged material disposal sites in Puget Sound. Pase 2 sites, 
15:15062 (R;US) 

Ecoregional biological criteria, 15:15120 (R;US) 

Long-term dynamics of a lake ecosystem and the implications 
for radiation exposure, 15:15202 (R;SE) 

Microbiological processes in the Dead Sea, 15:15076 (RA;IL;In 
Hebrew) 

Radioactivity in north European waters: report of Working 
Group 2 of CEC project MARINA, 15:15093 (R;GB) 

AQUATIC ORGANISMS 
Unspecified biota characteristic of aquatic ecosystems. 
See also BENTHOS 
CETACEANS 
CRUSTACEANS 
FISHES 
MOLLUSCS 
PINNIPEDS 
PLANKTON 

Adaptation and resistance of ecosystems to stress. Annual 
technical report No. 1, 1 August 1988-1 August 1989, 
15:15208 (R;US) 

Aquatic species program: Annual report, 15:13083 (R;US) 

Atikokan TGS (thermal generating station) postoperational bio- 
logical studies, 1986, 15:15206 (R;CA) 

Chemical accumulation in plant tissues from aqueous exposure, 
15:15221 (R;US) 

Comparative analysis of sea scallop escapement/retention and 
resulting economic impacts, 15:15185 (R;US) 

AQUEOUS HUMOR 

See EYES 


AQUEOUS SOLUTIONS 
Saturated non-convective solar pond. Summary report for 
1986/7, 15:13098 (R;IL;in Hebrew) 
Simulation and analysis of high efficiency absorption systems 
for solar cooling. 2nd quarterly progress report for Jan 1988- 
Apr 1988, 15:13109 (R;IL) 
AQUICULTURE 
See AQUACULTURE 


AQUIFERS 

Control of aquifer flow for improved aquifer thermal energy stor- 
age system performance, 15:13567 (BA;US) 

Expert-system-based risk assessment for ground-water protec- 
tion. Thesis, 15:15101 (R;US) 

Fiscal year 1988 program report: Kentucky Water Resources 
Research Institute (revised), 15:15140 (R;US) 

Isotopic and trace element constraints on the origin and evolution 
of saline groundwaters from central Missouri, 15:14337 (J;US) 

New developments and applications of fiber-optic sensors, 
15:14285 (BA;US) 

Nizzanim nuclear power plant. Hydrological monitoring report 
1978, 15:15057 (R;IL;in Hebrew) 

Quinoline degradation by a bacterium isolated from deep sub- 
surface sediments, 15:15147 (R;US) 

Sampling frequency for ground-water quality monitoring. Final 
report, May 1985-May 1989, 15:15105 (R;US) 

Solutions approximating solute transport in a leaky aquifer re- 
ceiving waste-water injection, 15:15126 (R;US) 

Superfund Record of Decision (EPA Region 9): San Fernando 
Valley (Area 1), CA. (Second Remedial Action), June 1989, 
15:15117 (R;US) 

ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARCTIC REGIONS 

Interaction of climate, vegetation, and soil hydrology at Hot 
Weather Creek, Forsheim Peninsula, Ellesmere Island, North- 
west Territories, 15:14978 (RA;CA) 

R2000 north/house displays: Final summary report, 15:13724 
(R;CA) 

AREA POLLUTION SOURCES 

See POLLUTION SOURCES 


ARGENTINA 
Main characteristics of Hidronor S.A. transmission system: Re- 
port 4.3.15, 15:13512 (RA;CA) 


ARGININE 
Phase matched three-wave mixing in L-arginine salts, 15:14656 
(BA;US) 
ARGON 
A spectrochemical evaluation of afterglow discharge excitation 
sources, 15:14288 (BA;US) 
Isotopic geology (Rb-Sr, K-Ar) of the magmatic rocks in drilling 
sites in the Negev, 15:15024 (RA;IL;in Hebrew) 
Isotopic makeup of rocks as an indicator of geological pro- 
cesses in the Jordan Valley, 15:15025 (RA;IL;in Hebrew) 
ARGON IONS 
Desorption of positive oxygen ions induced by keV heavy-ion 
bombardment of transition metals with adsorbed O2 and CO, 
15:15602 (J;US) 
ARGON METHOD 
See ISOTOPE DATING 


ARMS CONTROL 
A network methodology for evaluation of treaty verification op- 
tions, 15:14821 (R;US) 
Analyzing trigger levels for future test ban treaties, 15:14065 
(R;US) 
Future treaties: A proposed framework for verifying the reduc- 
tion of conventional forces in Europe, 15:14064 (R;US) 
NATO's anti-tactical ballistic-missile requirements and their rela- 
tionship to the Strategic Defense Initiative. Interim report, 
15:14061 (R;US) 
AROMATIC COMPOUNDS 
See AROMATICS 


AROMATICS 

See also ANILINE 
BENZENE 
BENZIDINE 
CONDENSED AROMATICS 
POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 

Arene-to-alkyne linkage isomerizations of diphenylacetylene on 

pentaammineosmium, 15:14391 (J;US) 
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AROMATICS 


Formation of aromatic compounds from carbohydrates. X reac- 
tion of xylose, glucose, and glucuronic acid in acidic solution 
at 300°C, 15:13007 (J;US) 

Perforated monolayers: Progress report, July 1, 1987— 
December 31, 1989, 15:14306 (R;US) 

Photophysical investigation of paliadium(ll) ortho-metalated 
complexes, 15:14419 (J;US) 

Pressure-induced spin-state phase transitions in Fe(dppen)2Cl. 
and Fe(dppen)2Br2, 15:14375 (J;US) 

Synthesis, characterization, and solid-state structure of a new 
hexachelating ligand and its complex with gallium(lll), 
15:14379 (J;US) 


AROMATIZATION 
Synthesis and cycloaromatization of allenyl ethynyl! sulfides and 
selenides, 15:14328 (J;IL) 


ARRAY PROCESSORS 

Block-structured solution of three-dimensional transonic flows 
using parallel processing. Final report, 1 June 1987-31 May 
1989, 15:14542 (R;US) 

Languages, systems, and tools for systolic computation. Report 
for 11 August 1984-7 November 1988, 15:15794 (R;US) 

Merlin: A superglue for multicomputer systems, 15:15814 (R;US) 

Multilevel parallel solver for block tridiagonal and banded linear 
systems. Technical report, 15:15800 (R;US) 

Multiprocessor sparse L/U decomposition with controlled fill-in. 
Final report, 1 June 1985-31 August 1987, 15:15792 (R;US) 
Recording computations for parallel execution. Final report, 1 

June 1985-31 August 1987, 15:15797 (R;US) 


ARTIFICIAL INTELLIGENCE 

Computer-based tutors for explaining and managing the 
process of diagnostic reasoning. Final report, March 1985- 
December 1988, 15:15798 (R;US) 

Consideration to the application of knowledge engineering on 
telecommunication management network, 15:13516 (R;JP;In 
Japanese) 

Designing vision systems for robotic applications, 15:14521 
(R;US) 

Determining the pose of three-dimensional objects through mul- 
tisensor fusion, 15:14520 (R;US) 

Introduction of artificial intelligence technology in an electric util- 
ity: Report 4.3.16, 15:13510 (RA;CA) 


ARTIFICIAL LIFTS 
Production optimization techniques for multi-well artificial lift 
study, 15:12477 (RA;CA) 


ASBESTOS 

Additional analysis of EPA’s (Environmental Protection 
Agency’s) 1984 asbestos survey data. Final report, May 
1987-September 1988, 15:14888 (R;US) 

Asbestos and silicate pollution in the workplace. January 1971- 
November 1989 (Citations from the NTIS data base). Report 
for January 1971-November 1989, 15:15184 (R;US) 

Health assessment for Atlas and Coalinga Asbestos Mines, 
Fresno County, California, Region 9. Cerclis Nos. 
CAD980496863 and CAD980817217. Preliminary report, 
15:13939 (R;US) 

Health-hazard evaluation report MHETA 88-214-1952, Flying W 
Plastics Company, Glenville, West Virginia, 15:14880 (R;US) 

Observational study of final cleaning and AHERA (Asbestos 
Hazard Emergency Response Act) clearance sampling at 
asbestos-abatement sites in New Jersey. Report for January 
1988-June 1989, 15:14882 (R;US) 

Toxicity of fibers and fiber composites. October 1988-November 
1989 (Citations from the NTIS data base). Report for October 
1988-November 1989, 15:15226 (R;US) 


ASHES 

See also FLY ASH 

Properties of ash particles generated during pulverized coal 
combustion, 15:12319 (R;US) 

Solid-waste issues associated with sulfur dioxide emissions 
control. Final report, 15:12341 (R;US) 

Waste-to-energy incinerator ash landfill lined with HDPE, 
15:14976 (RA;CA) 
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ASPHALTENES 
Configurational diffusion of coal macromolecules: Quarterly 
progress report, September 16, 1989-December 15, 1989, 
15:12315 (R;US) 
The hindered diffusion of coal liquids under non-reactive and high 
temperature and pressure reactive conditions: Quarterly report 
5, September 15, 1988-December 14, 1988, 15:12245 (R;US) 
ASPHALTS 
See also ASPHALTENES 
Compaction of asphalt pavement. Final report, 15:12522 (R;US) 
Nuclear method for determination of asphalt content corrected 
for moisture in bituminous mixture. Final report, March 1988- 
February 1989, 15:12990 (R;US) 
ASSETS 
See FINANCIAL DATA 
ASTRONOMY 
A general purpose calibration facility for use in x-ray astronomy, 
15:14783 (BA;US) 
Efficiency of x-ray reflection gratings, 15:14782 (BA;US) 
ATF TORSATRON 
Overview of recent results from the Advanced Toroidal Facility, 
15:15637 (R;US) 
Overview of the ATF-2 studies: Vugraphs, 15:15676 (R;US) 
Wall conditioning and leak localization in the advanced toroidal 
facility, 15:15674 (R;US) 
ATHABASCA DEPOSIT 
History match and production forecast for an Athabasca tar 
sands in situ pilot, 15:12623 (RA;CA) 
ATLANTIC OCEAN 
See also IRISH SEA 
Environmental summary of the US Atlantic Continental Slope 
and Rise, 28-42degn. Volume 2. Final report, 1982-1984, 
15:15118 (R;US) 
Radioactivity in north European waters: report of Working 
Group 2 of CEC project MARINA, 15:15093 (R;GB) 
Regional studies plan Fiscal Year 1990: Final report, Atlantic 
Outer Continental Shelf, 15:12467 (R;US) 
ATMOSPHERIC CHEMISTRY 
National and regional trends in VOC (volatile organic compounds) 
and NOx emissions from 1900 to 1987, 15:14898 (R;US) 


ATMOSPHERIC CIRCULATION 

A 3-D dynamical/chemical GCM for simulating the anthro- 
pogenical effects on ozone, 15:14867 (R;US) 

A numerical study of the effects of sea surface temperature on 
the sea and land breeze circulation, 15:13086 (J;IL) 

Evaluation of the use of flat terrain models versus complex ter- 
rain screening models in estimating pollutant transport and 
deposition in complex terrain, 15:14956 (R;US) 

Identifying and tracking plumes affected by an ocean breeze in 
support of emergency preparedness, 15:13478 (J;US) 

Transport of atmospheric aerosols above the Sierra Nevada 
slopes. Final report, 1985-1986, 15:14914 (R;US) 

ATMOSPHERIC PRECIPITATIONS 

See also SNOW 

Composition of submicron dry deposition at a rural site as an in- 
dication of its sources, 15:14947 (J;US) 

Uncertainties in the estimation of materials damage due to acid 
deposition, 15:14946 (J;US) 

Yucca Mountain program summary of research, site monitoring 
and technical review activities (January 1987—June 1988), 
15:12686 (R;US) 

[The fate of nuclides in natural water systems]: Progress report, 
15:15253 (R;US) 

ATOM COLLISIONS 
See also ATOM-ATOM COLLISIONS 
ATOM-MOLECULE COLLISIONS 

Interaction of radiation with matter: Atomic-collision processes 
occurring in the presence of radiation fields. Annual report, 1 
August 1988-30 September 1989, 15:15364 (R;US) 

ATOM-ATOM COLLISIONS 

On the collision geometry in nuclear interactions, 15:15459 (R;SE) 

On the inversion of atomic scattering data: A new algorithm 
based on functional sensitivity analysis, 15:15383 (J;US) 





ATOM-MOLECULE COLLISIONS 
A collocation approach for quantum scattering based on the S- 
matrix version of the Kohn variational principle, 15:15382 (J;US) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Report of NSF (National Science Foundation) Panel on large 
magnetic fields. Final report, 15:14531 (R;US) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
Laser cooling and trapping of atomic particles. January 1970- 
September 1989 (Citations from the NTIS data base). Report 
for Jan 70-Sep 89, 15:15372 (R;US) 
On the role of coulomb forces in atomic radiative emission, 
15:15368 (R;SE) 
The time evolution of the velocity distribution of hydrogen atoms 
in a bath gas, 15:15385 (J;US) 
Theory of atomic spectral emission intensity, 15:15369 (R;SE) 
ATR REACTOR 
Technical Safety Appraisal of the Advanced Test Reactor, EG 
and G, Idaho, 15:13422 (R;US) 
ATTICS 
Investigation of summer thermal performance of a building with 
a tiled roof over a Ravits ceiling. Final report, for Apr 1987- 
Dec 1987, 15:13794 (R;IL;in Hebrew) 
ATTITUDES OF THE PUBLIC 
See PUBLIC OPINION 
AURORA FACILITY 
Aurora Upgrade: Volume 3. Gradient B drift transport risetime 
sharpening. Technical report, 1 February 1985-31 March 
1988, 15:14815 (R;US) 
AURORAE 
Auroral and sub-auroral interaction at the F-region ionosphere. 
Final report, 1 June 1987-30 June 1989, 15:15355 (R;US) 
Development of computer codes to model dynamics of the 
earth's magnetosphere. Final report, 1 December 1985-31 
May 1989, 15:15353 (R;US) 
Locating flux-transfer events in low-altitude satellite measure- 
ments (user’s guide), 15:15354 (R;US) 
AUSTENITE 
Effect of simultaneous B* and N*>. implantation on microhard- 
ness, fatigue life, and microstructure in Fe-13Cr-15Ni base 
alloys, 15:14111 (J;US) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
See also STEEL-CR18NI9 
STEEL-CR19NI10 
Development of creep resistant austenitic stainless steels for 
advanced steam cycle superheater application, 15:12297 
(RA;US) 
Materials tests in support of an MHD [magnetohydrodynamic] 
coal combustor, 15:12368 (R;US) 
AUSTRALIA 
See also QUEENSLAND 
VICTORIA 
Geological structure of coal mining in the Bowen Basin - |: 
Moura, 15:12349 (R;AU) 
AUSTRIA 
Photovoltaic activities of Austrian electric utilities projects and 
experiences: Report 4.3.22, 15:13064 (RA;CA) 


AUTOCLAVES 

Design of agitated autoclaves for waste/rock/water experiments, 
15:12753 (R;US) 

The status of hydrothermal testing in fixed-volume vessels, 
15:12852 (R;US) 

AUTOMOBILE EFFICIENCY STANDARDS 

See AUTOMOBILES 

EFFICIENCY 
STANDARDS 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILE INDUSTRY 
See AUTOMOTIVE INDUSTRY 
AUTOMOBILES 

Ambient temperature effects on Canadian gasoline demand, 
15:14051 (R;CA) 

Combustion noise control by two-point ignition with timing differ- 
ence, 15:14015 (RA;JP;In Japanese) 

Development of spray combustion-type vehicle heater, 
15:13825 (RA;JP;In Japanese) 

Environmental and economic impacts of large-scale introduction 
ofelectric vehicles in the Netherlands, 15:14008 (R;NL;in 
Dutch) 

High power, wide torque range, efficient engine with a new 
variable-valve-timing and -lift mechanism (Part 2). Engine per- 
formance and car performance, 15:14014 (RA;JP;in Japanese) 

Honda formula one turbo-charged V-6 1.5L engine, 15:14021 
(RA;JP;in Japanese) 

Low-tension piston rings and roller cam follower for engine fric- 
tion reduction - costs of retooling and fuel-economy benefits. 
Final report, 15:14056 (R;US) 

MOBILE4 exhaust emission factors and inspection/maintenance 
benefits for passenger cars. Technical report, 15:14913 (R;US) 

Numerical simulation of inert and reactive flows by the finite ele- 
ment method, 15:14007 (R;FR) 

Preliminary collection 891 of lectures/papers in symposium by 
Society of Automotive Engineers of Japan, 15:14052 (R;JP;In 
Japanese) 

AUTOMOTIVE FUELS 

Challenges of the 1990s in producing transportation fuels, 
15:13667 (BA;US) 

WEC [World Energy Conference] committee on oxygenated 
transport liquid fuels: The total system summary report: Re- 
port 4.3.23, 15:13668 (RA;CA) 

AUTOMOTIVE INDUSTRY 

Health-hazard evaluation report HETA 88-354-1955, Lakewood 
Radiator Shop, Denver, Colorado, 15:14879 (R;US) 

New production concepts in West German car plants, 15:14525 
(R;DE;In German) 

New production concepts in West German car plants, 15:14526 
(R;DE) 

New production concepts in West German car plants, 15:14525 
(R;DE;In German) 

AVR REACTOR 

Juelich, Federal Republic of Germany 

Experimental simulation of a loss-of-coolant accident with the 
AVR reactor, 15:13429 (R;DE;In German) 

Statistical investigations of the failure behaviour of components 
in the AVR-experimental nuclear power plant. Vol. 1. Failure 
rates of valves in gas circuits, influence of environmental and 
operational conditions, 15:13357 (R;DE;in German) 

AXIONS 

Results of a laboratory search for cosmic axions and other 

weakly coupled light particles, 15:15435 (J;US) 
AZIDO COMPOUNDS 

Photochemistry on surfaces. 2. Intermolecular electron transfer 

on colloidal alumina-coated silica particles, 15:14423 (J;US) 


B CODES 
A user's guide to BARIER implemented on the PRIME 750 
Computer, 15:12814 (R;US) 
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B CODES 


The acceptability of the ONWI waste package evaluation code 
BARIER, 15:12809 (R;US) 


B MESONS 
Semi-leptonic news, 15:15437 (R;US) 
BACKFILLING 
Comments on US approach to backfilling: Thermochemical 
characterization of crushed salt, 15:12656 (RA;US) 
Thermal simulation of drift emplacement. Geotechnical and geo- 
physical investigations in and around backfilled galleries, 
15:12655 (RA;US) 


BACTERIA 
See also ESCHERICHIA COLI 

METHANOGENIC BACTERIA 
PSEUDOMONAS 
RHIZOBIUM 
RHODOPSEUDOMONAS 
SULFUR-OXIDIZING BACTERIA 
ZYMOMONAS MOBILIS 

Breeding of hydrogen producing anaerobic bacteria. Cellulase 
secretion from transformed Escherichia coli JM109, 15:12993 
(R;JP;in Japanese) 

Influence of pH extremes on sporulation and ultrastructure of 
sarcina ventriculi, 15:15239 (J;US) 

Microbiological processes in the Dead Sea, 15:15076 (RA;IL;In 
Hebrew) 

Monitoring populations of 4-chlorobiphenyl-degrading bacterial 
in soil and lake water microcosms using colony hybridization, 
15:15067 (R;US) 

BACTERIOPHAGES 


Assessment of the microscreen phage-induction assay for 
screening hazardous wastes (1989), 15:15178 (R;US) 


BAG MODEL 
Glueballs and their properties in the framework of an extended 
bag model, 15:15448 (R;DE;In German) 
BALANCE (ENERGY) 
See ENERGY BALANCE 


BALLISTIC MISSILE DEFENSE 

Algorithm development for SDI weapons system allocation. Fi- 
nal report, December 1987-May 1989, 15:14826 (R;US) 

Analysis of high power/energy nuclear-pumped laser reactor 
concepts, 15:13368 (D;US) 

ISI’s (Information Sciences Institute) SDI (Strategic Defense Ini- 
tiative) architecture simulator: The 'KMAC’ battle manager 
specification language. Research report, 15:15793 (R;US) 

NATO's anti-tactical ballistic-missile requirements and their rela- 
tionship to the Strategic Defense Initiative. Interim report, 
15:14061 (R;US) 

Physics Division progress report, October 1, 1987—December 
31, 1988, 15:14828 (R;US) 

Picking up the shield: Incorporating defense into strategic nu- 
clear doctrine. Research report, 15:14803 (R;US) 

US Department of Energy Strategic Defense Initiative: New and 
Innovative Concepts Program: Summary report, 15:14827 
(R;US) 

BANKS 
See COMMERCIAL BUILDINGS 


BARIUM COMPOUNDS 
See also BARIUM FLUORIDES 
BARIUM OXIDES 

Fluctuation contribution to specific heat and electrical conductiv- 
ity of YBazCu30(7-65) crystal, 15:14165 (R;NO) 

Measurement of the potential distribution along ceramics with 
current flowing through them, by means of electron beam de- 
flection, 15:14156 (RA;DE;in German) 

Optimization, characterization, and implementation of a c-w 
(continuous wave) dye laser system. Final report, May- 
September 1987, 15:14602 (R;US) 

Use of bifurcation diagrams as fingerprints of chemical mecha- 
nisms, 15:14396 (J;US) 

BARIUM FLUORIDES 

The use of BaFz buffer layers for the sputter-deposition of TI- 

CaBaCuO thin-film superconductors, 15:14159 (R;US) 
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BARIUM OXIDES 

Anisotropy and dimensionality 
YBapCu307_ 5, 15:14130 (R;US) 

Antiferromagnetic ordering in superconducting and oxygen- 
deficient monsuperconducting ABa2Cu307_; compounds 
(R=Nd and Sm), 15:14181 (J;US) 

Chemistry of the doping mechanism in Ba;_,K,BiO3 and 
LagCuOQ,4,5 oxide superconductors, 15:14133 (R;US) 

Effects of O2 ion bombardment of Y-Ba-Cu-oxide during thin 
film growth, 15:14168 (R;US) 

Hole filling and pair breaking by Pr ions in YBagCugO¢ 9540.02, 
15:14179 (J;US) 

Hyper- and hypobaric processing of Tl-Ba-Ca-Cu-O supercon- 
ductors, 15:14132 (R;US) 

Long laser-pulse method of producing Y-Ba-Cu-O supercon- 
ducting films, 15:14170 (R;US) 

Low-temperature specific heat of polycrystalline Bag ¢Ko, 4BiO3, 
15:14250 (J;US) 

Shift of phonon anomaly with T- observed in (Y,Er)BazCugO7_ 5 
by ion channeling, 15:14186 (J;US) 

Study of deposition of YBazCusP7_, on cubic Zirconia, 
15:14160 (R;US) 

Synthesis and properties of the 2:4:7 superconductors 
ReBagCu7O,;5_, (R=Y,Eu,Gd,Dy,Ho,Er), 15:14189 (J;US) 
The use of BaFz buffer layers for the sputter-deposition of TI- 

CaBaCuO thin-film superconductors, 15:14159 (R;US) 


BARYON NUMBER 
Baryon and lepton number violation in the Weinberg-Salam the- 
ory, 15:15490 (R;US) 


BARYON NUMBER 2 RESONANCES 
See DIBARYONS 


BARYONIUM 
A search for a baryonium in P-bar P annihilation at rest, 
15:15413 (R;JP) 


BASALT 

Application of stochastic ground water models to geologic dis- 
posal of high-level nuclear waste, 15:12947 (BA;US) 

Chemical and physical properties of waste package packing 
materials, 15:12836 (R;US) 

Final results of thermal conductvivity tests on basalt cores, 
15:12850 (R;US) 

Hydrothermal reaction of Columbia River basalt and Hanford 
groundwater, 15:12906 (R;US) 

Near-Surface Test Facility Phase 1 tests rock mass thermal 
property determinations, 15:12870 (R;US) 

Petrology of the basalts and gabbros from the Zemah-1 drill 
hole, Jordan Rift Valley, 15:15292 (J;IL) 

Preliminary results of hydraulic testing the Middle Sentinel Bluffs 
basalt colonnade/entablature at Borehole RRL-2 (3,175-3,244 
feet), 15:12822 (R;US) 

Preliminary results of hydrologic testing the Umtanum basalt 
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Arkansas. Final report, 7-15 June 1989, 15:13287 (R;US) 

Compliance testing of Grissom AFB Central Heating Plant coal- 
fired boilers 3, 4, and 5, Grissom AFB, Indiana. Final report, 
29 January-15 February 1989, 15:14839 (R;US) 

Finite-element analysis of flawed and unflawed pipe tests: Final 
report, 15:13391 (R;US) 

Increased SO removal with the addition of alkali metals and 
chromium to calcium-based sorbents, 15:12340 (R;US) 

Long Term Dynamics Simulation of the power generation sys- 
tem and of the steam boilers, 15:13281 (R;IL;in Hebrew) 

Mass burn incineration with a presorted MSW fuel, 15:14952 
(J;US) 

Report on the investigation and study on the energy conserva- 
tion of combustion equipment in the fiscal 1988, 15:13692 
(R;JP;In Japanese) 

TRW utility demonstration unit quarterly progress report, May, 
June, July 1989, 15:12392 (R;US) 

The demonstration of improved cyclonic particulate removal 
equipment for use with coal-fired industrial boiler plant, 
15:12334 (R;XE) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 


BOREHOLES 
Hydraulic Conductivity 


BOLOMETERS 
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basalt flow top at Borehole DB-15, 15:12833 (R;US) 

Preliminary results of hydrologic testing the Middle Sentinel 
Bluffs Basalt Vesicular Zone at Borehole RRL-2 (3,057—3,172 
feet), 15:12816 (R;US) 

Results of hydrologic testing of the Cold Creek interbed and 
Umatilla basalt flow top at Borehole DC-15, 15:12834 (R;US) 


Revision 1, 


Revision 2, 


ERA Vol. 15, No. 6 681 





BOREHOLES 
Hydrology 


Hydrology 3 ss 
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Water-level, downhole pressure, and atmospheric pressure 
measurements from piezometer clusters DC-19, DC-20, and 
DC-22, March 1—March 31, 1985, 15:12771 (R;US) 
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Heater test plan for the thermomechanical response of basalt, 
Phase 1: Revision 2, 15:12756 (R;US) 
Specification of rock instrumentation locations and orientations 
for Full-Scale Heater Test No. 2, 15:12839 (R;US) 
Specification of rock intrumentation locations and orientations 
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Boron-reinforced composites. May 1980-November 1989 
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Elaboration and experimental study of the Borosilicate glass GP 
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See BOUNDARY-VALUE PROBLEMS 
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BRASSICA 

Transcription of storage protein genes in cultured Brassicanapus 
embryos in response to exogenous abscisic acid, 15:13057 
(BA;US) 

BRAZING ALLOYS 

Materials tests in support of an MHD [magnetohydrodynamic] 

coal combustor, 15:12368 (R;US) 
BREAKDOWN 

Limited to electric discharge phenomena. See also CLEAVAGE 
or DECOMPOSITION. 

Temporary AC overvoltage flashover characteristics of contami- 
nated insulators and its application to transmission line 
insulation design, 15:13521 (R;JP;ln Japanese) 

BREAKERS (CIRCUIT) 

See CIRCUIT BREAKERS 
BREAKWATERS 

See DAMS 
BREEDING BLANKETS 

Comparative analysis of the performance of solid breeders, 
15:15700 (BA;US) 

Low technology high tritium breeding blanket concept, 15:15699 
(BA;US) 





Neutronics predictions for the conceptual design of a proposed 
fusion reactor blanket simulation facility, 15:15697 (BA;US) 
Thermal convection loop experiments and analysis of mass- 
transport processes in lithium/Fe-12Cr-1MoVW systems, 
15:15780 (D;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIDGES (ELECTRIC) 
See ELECTRIC BRIDGES 
BRINES 
The growth of roses in a greenhouse air-conditioned by phase- 
change material, 15:13845 (R;IL;in Hebrew) 
BRIQUETS 
The use of cotton waste to obtain energy for greenhouse heat- 
ing by direct burning. Annual report, Apr 1985 to Mar 1986, 
15:13866 (R;IL;in Hebrew) 
BRIQUETTING 
Study on briquetting method for the partial briquetting process, 
15:12270 (RA;JP;in Japanese) 
BRITISH COLUMBIA 
B.C. Hydro, Alberta Interconnected System generation coordi- 
nation study, 15:13671 (R;CA) 
British Columbia Ministry of Energy, Mines and Petroleum Re- 
sources: Business plan, 1988-89, 15:13589 (R;CA) 
[British Columbia Hydro] Corporate business plan for the period 
1989 to 1992, 15:13670 (R;CA) 
[British Columbia Hydro] Electric system development pian for 
the 10-year period: 1 April 1989 to 31 March 1999, 15:13672 
(R;CA) 
BROMIDES 
See also CESIUM BROMIDES 
LITHIUM BROMIDES 
POTASSIUM BROMIDES 
RUBIDIUM BROMIDES 
Pressure-induced spin-state phase transitions in Fe(dppen)2Cl. 
and Fe(dppen)2Br2, 15:14375 (J;US) 
BROMINATION 
Electrophilic additions to highly reactive enol ethers. The partic- 
ular role of resonance in determining the kinetic selectivity 
evidenced by extensive comparison of olefin bromination and 
hydration, 15:14355 (J;IL) 
BROMINE COMPOUNDS 
See also BROMIDES 
BROMINE OXIDES 
Preparation, structure and reactivity of the nonbonded organodi- 
tantalum(IV) complexes (n-Cs5Me4Tao(u-X)4) (R = Me, Et; X = 
Cl, Br), precursors to the doubly bonded organoditantalum(II) 
complexes (n-CsMe,4R)2Ta2(u-X)4, 15:14327 (J;US) 
BROMINE OXIDES 
Use of bifurcation diagrams as fingerprints of chemical mecha- 
nisms, 15:14396 (J;US) 
BRONCHOGENIC CARCINOMA 
See RESPIRATORY SYSTEM DISEASES 
BRONZE 
Evaluation of copper, aluminum bronze, and copper-nickel for 
YMP [Yucca Mountain Project] container material, 15:12933 
(R;US) 
BRONZE (SODIUM TUNGSTEN) 
See SODIUM TUNGSTEN BRONZE 
BROWN COAL 
See also LIGNITE 
Development and testing of fluidized-bed demonstration plant, 
15:14582 (RA;DE;in German) 
BRUNSWICK-1 REACTOR 
Southport, North Carolina, USA 
Review of the Brunswick Steam Electric Plant Probabilistic Risk 
Assessment, 15:13444 (R;US) 
BRUNSWICK-2 REACTOR 
Southport, North Carolina, USA 
Review of the Brunswick Steam Electric Plant Probabilistic Risk 
Assessment, 15:13444 (R;US) 
BUCKLING (STRUCTURAL) 
See DEFORMATION 


BUILDING (CONSTRUCTING) 
See CONSTRUCTION 


BUILDING MATERIALS 
See also CEMENTS 
CONCRETE BLOCKS 
CONCRETES 

Investigation of summer thermal performance of a building with 
a tiled roof over a Ravits ceiling. Final report, for Apr 1987- 
Dec 1987, 15:13794 (R;IL;in Hebrew) 

Investigation of winter thermal performance of a building with 
tiles roof over Ravits ceiling and influence of envelope thermal 
mass. Final report, Dec 1987-Jun 1988, 15:13782 (R;IL;In 
Hebrew and English) 

National energy impacts of CFC alternatives in heating, air- 
conditioning and refrigerating equipment and foam insulation, 
15:13603 (R;US) 

Therma! behavior of Israeli apartments: influence of envelope 
mass during the winter season. Final report on winter 1986-87 
experiments in small scaled physical models, 15:13781 
(R;IL;in English and Hebrew) 

Thermal improved plaster as energy economy, 15:13806 (J;IL;In 
Hebrew) 

BUILDINGS 

See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
GREENHOUSES 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 

Demonstration projects: conservation and efficiency through 
proven technology, 15:13630 (RA;IL) 

Asbestos 

Additional analysis of EPA’s (Environmental Protection 
Agency’s) 1984 asbestos survey data. Final report, May 
1987-September 1988, 15:14888 (R;US) 

Dehumidification 

Study on open cycle solar absorption dehumidifying/drying sys- 
tem. Part 2. Outdoor and indoor experiments of regenerators, 
15:13101 (RA;JP;in Japanese) 

Design 

Energy aspects of design in arid zones. Final report, 15:13778 

(R;IL;In Hebrew and English) 
Energy Conservation 

Energy aspects of design in arid zones. Final report, 15:13778 
(R;IL;in Hebrew and English) 

Energy conservation, 15:13637 (RA;IL) 

Investigation of summer thermal performance of a building with 
a tiled roof over a Ravits ceiling. Final report, for Apr 1987- 
Dec 1987, 15:13794 (R;IL;in Hebrew) 

Surveys to evaluate potential energy savings in industrial plants 
and institutions, 15:13771 (R;IL;in Hebrew) 

Heat Pumps 
Survey absorption heat pumps, 15:13664 (R;NL;In Dutch) 
Heating Systems 

Directions for the climatic design of classrooms, offices and 
workshop buildings - standard proposition. Final report no. 4, 
15:13777 (R;IL;in Hebrew) 

Directions for the climatic design of classrooms, offices and 
workshop buildings. Progress report no. 2, 15:13792 (R;IL;In 
Hebrew) 

Passive Solar Cooling Systems 

Energy aspects of design in arid zones. Final report, 15:13778 

(R;IL;In Hebrew and English) 
Passive Solar Heating Systems 

Energy aspects of design in arid zones. Final report, 15:13778 

(R;IL;In Hebrew and English) 
Pressurizing 

Electrical apparatus for explosive gas atmospheres: construc- 
tion and use of rooms or buildings protected by 
pressurization, 15:12526 (R;IL;In English and Hebrew) 
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BUILDINGS 
Radon 


Radon 

Radon detection in homes and buildings. January 1970-October 
1989 (Citations from the NTIS data base). Report for January 
1970-October 1989, 15:14937 (R;US) 

Solar Air Conditioning 

Energy aspects of design in arid zones. Final report, 15:13778 

(R;IL;In Hebrew and English) 
Solar Heating Systems 

Simulation method of the solar floor heating system, 15:13100 

(RA;JP;In Japanese) 
Solar Water Heating 

Energy aspects of design in arid zones. Final report, 15:13778 

(R;IL;In Hebrew and English) 
Thermal Comfort 

Energy aspects of design in arid zones. Final report, 15:13778 
(R;IL;In Hebrew and English) 

Simulation method of the solar floor heating system, 15:13100 
(RA;JP;In Japanese) 

Study on open cycle solar absorption dehumidifying/drying sys- 
tem. Part 2. Outdoor and indoor experiments of regenerators, 
15:13101 (RA;JP;in Japanese) 

Thermal insulation 

Energy aspects of design in arid zones. Final report, 15:13778 
(R;IL;In Hebrew and English) 

Investigation of summer thermal performance of a building with 
a tiled roof over a Ravits ceiling. Final report, for Apr 1987- 
Dec 1987, 15:13794 (R;IL;in Hebrew) 

Ventilation 
Energy aspects of design in arid zones. Final report, 15:13778 
(R;IL;In Hebrew and English) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUILDUP 

Development of forecasting system of snow accretion on wires 

of overhead transmission line, 15:13546 (R;JP;In Japanese) 
BURNERS 

Application of the HERENOX process to coal-fired boilers, 
15:13291 (RA;DE;In German) 

Low NO,/SO, burner trials: CFB Gagetown, 15:12400 (R;CA) 

NOx reduction in catalytically stabilized thermal burners. Annual 
report, pril 1, 1988-March 31, 1989, 15:14591 (R;US) 

Reduction of NO, emissions in a swirled coal flame by particle 
injection into the internal recirculation zone, 15:12346 (RA;DE) 

BURNUP 

Standard- and extended-burnup PWR [pressurized-water reac- 
tor] and BWR Jboiling-water reactor] reactor models for the 
ORIGEN2 computer code, 15:13329 (R;US) 

BURSA OF FABRICIUS 

See BIRDS 
BURST CAN DETECTION 

See FAILED ELEMENT DETECTION 
BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 
BUSES 

Fuel cells in transportation, 15:13575 (BA;US) 
BUTADIENE 

Electron spin resonance and electron spin echo modulation 
studies of N,N,N’,N’-tetramethylbenzidine photoionization ad- 
sorbed at the interface of polymeric latices, 15:14424 (J;US) 

Force-field calculations giving accurate conformation, AH,° (T), 
S°(T), and C,°(T) for unsaturated acyclic and cyclic hydro- 
carbons, 15:14384 (J;US) 

BUTANE 

Formation of thermodynamically stable dications in the gas 
phase by thermal ion—molecule reactions: Nb** with small 
alkanes, 15:14404 (J;US) 

Supercritical fluid thermodynamics for coal processing: Topical 
report, September 15, 1988—September 30, 1989, 15:12313 
(R;US) 

BUTANOLS 

Uranium alkoxide chemistry. 3. tert-Butyl isocyanide adducts of 

tris(2,6-di-tert-butylphenoxy)uranium(IIl), 15:14448 (J;US) 
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BUTOXY RADICALS 
Reduction potentials of CO2~ and the alcohol radicals, 
15:14354 (J;US) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYL RADICALS 
Temperature dependence of the radical addition to alkenes, 
15:14353 (J;IL) 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also BRUNSWICK-1 REACTOR 
BRUNSWICK-2 REACTOR 
DUANE ARNOLD-1 REACTOR 
OYSTER CREEK-1 REACTOR 
RIVER BEND-1 REACTOR 
RIVER BEND-2 REACTOR 
TARAPUR-1 REACTOR 
TARAPUR-2 REACTOR 
Aging 
The use of NPAR [Nuclear Piant Aging Research] results in 
plant inspection activities, 15:13416 (R;US) 
Burnup 

Standard- and extended-burnup PWR [pressurized-water reac- 
tor] and BWR [boiling-water reactor] reactor models for the 
ORIGEN2 computer code, 15:13329 (R;US) 

Construction 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable: 2.1.2.3: De- 
sign requirements/guidelines to facilitate constructibility, 
15:13315 (R;US) 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.5: Con- 
struction methods materials and tools, 15:13317 (R;US) 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.6: Con- 
struction management approaches, 15:13318 (R;US) 

Control Elements 

ARROTTA-HERMITE code comparison: Final report, 15:13424 

(R;US) 
Design 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.2: Nu- 
clear power plant cost and schedule drivers, 15:13314 (R;US) 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.7: Cost 
and schedule monitoring and control methods, 15:13319 
(R;US) 

Eccs 

Quantifying reactor safety margins: Application of code scaling, 
applicability, and uncertainty evaluation methodology to a 
large-break, loss-of-coolant accident, 15:13437 (R;US) 

Emergency Plans 

The use of operator action event trees to improve plant-specific 

emergency operating procedures, 15:13471 (J;US) 
Fire Prevention 

Nuclear power plants: 

15:13450 (R;US) 
Fuel Assemblies 

Thermal testing of simulated BWR fuel bundles in dry casks, 

15:13330 (J;US) 
Fuel Rods 

Criticality experiments with neutron flux traps containing voids, 

15:14536 (J;US) 
Heat Transfer 

MINET [momentum integral network] code documentation, 
15:13323 (R;US) 

Human Factors Engineering 

The effects of local control station design variation on plant risk, 
15:13312 (R;US) 

Hydraulics 

MINET [momentum integral network] code documentation, 

15:13323 (R;US) 


A unique challenge to fire safety, 





Inspection 
Nondestructive examination (NDE) reliability for inservice in- 
spection of light water reactors: Semi-annual report, October 
1987—March 1988: Volume 8, 15:13324 (R;US) 


Loss Of Coolant 
Multiloop integral System Test (MIST): Final report: RE- 
LAP5/MOD2 MIST analysis comparisons, 15:13441 (R;US) 
Quantifying reactor safety margins: Application of code scaling, 
applicability, and uncertainty evaluation methodology to a 
large-break, loss-of-coolant accident, 15:13437 (R;US) 


Moduler Structures 
Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.4: Pre- 
fabrication and modularization approach and implementation, 
15:13316 (R;US) 
Prefabricated Buildings 
Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.4: Pre- 
fabrication and modularization approach and implementation, 
15:13316 (R;US) 


Primary Coolant Circuits 
Methods and effects of reducing dose rates in BWRs, 15:13332 
(J;US) 
Off-calibration effects on boiling water reactor water level instru- 
ments that tap into jet pump diffusers, 15:13331 (J;US) 
Radionuclide buildup in BWR [boiling water reactor] reactor 
coolant recirculation piping, 15:13446 (R;US) 


Quality Assurance 
Closeout of IE bulletin 80-02: Inadequate quality assurance for 
nuclear supplied equipment: Final report, 15:13325 (R;US) 
Radiation Monitoring 
NRC TLD direct radiation monitoring network: Progress report, 
July-September 1989, 15:13434 (R;US) 


Radioactive Effluents 
The retention of radioactive noble gases in nuclear power sta- 
tions by means of activated charcoal delay systems: A status 
report: Final report, 15:13321 (R;LU) 
Radioactive Waste Management 
Overview of the R & D program direct disposal, 15:12669 (RA;US) 
Packaging/handling/disposal concepts: Introduction, 15:13310 
(RA;US) 
Status of Entsorgung in the Federal Republic of Germany, 
15:13311 (RA;US) 
The Gorleben pilot conditioning plant, 15:12657 (RA;US) 
The POLLUX cask system, 15:12660 (RA;US) 
The demonstration experiment Thermal Simulation of Drift Em- 
placement, 15:12654 (RA;US) 


Reactor Accidents 
Safety research programs sponsored by Office of Nuclear Reg- 
ulatory Research: Progress report, April 1—June 30, 1989: 
Volume 9, No. 2, 15:13435 (R;US) 


Reactor Components 

Guidelines for the technical evaluation of replacement items in 
nuclear power plants (NCIG-11): Final report, 15:13320 (R;US) 

The impact of light-water reactor decontaminations on solidifica- 
tion, waste disposal, and associated occupational exposure, 
15:13322 (RA;US) 

Reactor Cooling Systems 

Application of reliability techniques to prioritize BWR [boiling wa- 
ter reactor] recirculation loop welds for in-service inspection, 
15:13327 (R;US) 

The effect of improved water chemistry on corrosion cracking of 
BWR piping: Workshop proceedings, 15:13423 (R;US) 

The impact of LWR decontaminations on solidification, waste 
disposal and associated occupational exposure: Volume 6, 
15:13436 (R;US) 

Reactor Cores 
LAPUR user’s guide, 15:13326 (R;US) 
Reactor Licensing 

Enforcement actions: Significant actions resolved: Quarterly 

progress report, July-September 1989, 15:13376 (R;US) 


CADMIUM SULFIDES 


United States Nuclear Regulatory Commission staff practice 
and procedure digest: Commission, Appeal Board and Li- 
censing Board decisions, July 1972—March 1989: Revision 3, 
15:13371 (R;US) 

United States Nuclear Regulatory Commission staff practice 
and procedure digest: Commission, Appeal Board and Li- 
censing Board decisions, July 1972—June 1989: Revision 4, 
15:13372 (R;US) 

Reactor Operation 

Incentive regulation of nuclear power plants by state Public Util- 
ity Commissions, 15:13379 (R;US) 

Licensee Event Report (LER) compilation for month of Novem- 
ber 1989: Volume 8, No. 11, 15:13377 (R;US) 

Reactor Safety 

Developmental Light-Water Reactor Program: Summary and 
progress report for FY 1989, 15:13328 (R;US) 

Evaluation of an expert system at a plant simulator, 15:13485 
(J;US) 

Reactor Technology 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.1: Past 
and present successes and problems in construction, 
15:13313 (R;US) 

Risk Assessment 

Risk-based configuration control system: Analysis and ap- 
proaches, 15:13417 (R;US) 

Safety system function trend indicator: Theory and test applica- 
tion, 15:13418 (R;US) 

Waste Management 

Packaging/handling/disposal concepts: Introduction, 15:13310 
(RA;US) 

Status of Entsorgung in the Federal Republic of Germany, 
15:13311 (RA;US) 

The Gorleben pilot conditioning plant, 15:12657 (RA;US) 

The POLLUX cask system, 15:12660 (RA;US) 

The demonstration experiment Thermal Simulation of Drift Em- 
placement, 15:12654 (RA;US) 


Cc 


Cc CODES 
Subsystem software for TSTA, 15:15766 (BA;US) 
C INVARIANCE 
Calculations of charge-symmetry breaking in n-p elastic scatter- 
ing, 15:15540 (R;US) 
C-1430 RESONANCES 
See MESONS 
C-2260 RESONANCES 
See LAMBDAC PLUS 
CABBAGE 
See BRASSICA 
CADMIUM 
Cation transport at 25 degrees C from binary Cd**-M™ mixtures 
in a H2O-CHCl3-H20 liquid membrane system containing a 
series of macrocyclic carriers, 15:14323 (J;IL) 
CADMIUM COMPOUNDS 
See also CADMIUM NITRATES 
CADMIUM SULFIDES 
CADMIUM TELLURIDES 
Interdiffusion of Cadmium Arachidate in Langmuir-Blodgett 
films, 15:14199 (R;US) 
CADMIUM NITRATES 
Potential calcining stoichiometries and their effects on waste 
volumes, 15:12944 (R;US) 
CADMIUM SULFIDE SOLAR CELLS 
The impact of the semiconductor surface layer on the perfor- 
mance of the photoelectrochemical cell, 15:13061 (D;IL;In 
Hebrew and English) 
CADMIUM SULFIDES 
Dynamic Burstein-Moss_ shift in semiconductor colloids, 
15:14431 (J;US) 
Electrochemical investigation of dihexadecyl phosphate vesicle 
incorporated colloidal CdS particles, 15:14416 (J;US) 
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CADMIUM TELLURIDES 


CADMIUM TELLURIDES 
Development and evaluation of an instrument for rapid elec- 
troreflectance of semiconductor materials. Final technical 
report, 1 February 1988-30 April 1989, 15:14605 (R;US) 
CAFETERIAS 
See RESTAURANTS 
CALCINED WASTES 
Initial experiments on the hydrothermal interaction of supercal- 
cine and supercalcine plus basalt with groundwater at 300°C 
and 300 bars, 15:12805 (R;US) 
Potential calcining stoichiometries and their effects on waste 
volumes, 15:12944 (R;US) 
CALCITE 
Coherent phase transformation under nonhydrostatic stress- 
wave loading, 15:14220 (R;US) 
CALCIUM 
Calcium release from neural tissue: Experimental results and 
possible mechanisms, 15:15243 (R;US) 
Hole filling and pair breaking by Pr ions in YBagCugO¢ 9540.02, 
15:14179 (J;US) 
CALCIUM 40 
Giant resonances at complex excitation energies, 15:15570 
(J;US) 
Random-phase-approximation calculations of nuclear response 
in the continuum, 15:15573 (J;US) 
Spin dipole and quadrupole resonances in “°Ca, 15:15526 (J;US) 
CALCIUM 40 REACTIONS 
Fusion calculations for Ca+*04:8Ca, 15:15567 (J;US) 
CALCIUM 40 TARGET 
Fusion calculations for “Ca+*°448Ca, 15:15567 (J;US) 
Nonspectral Dirac random-phase approximation for finite nuclei, 
15:15577 (J;US) 
Spin dipole and quadrupole resonances in “°Ca, 15:15526 (J;US) 
CALCIUM 41 
Accelerator mass spectrometry of “'Ca with a positive-ion 
source and the UNILAC accelerator, 15:14700 (RA;US) 
CALCIUM 44 TARGET 
Fusion calculations for Ca+*0*48Ca, 15:15567 (J;US) 
CALCIUM 48 
Effect of nuclear core polarization on neutrinoless double beta 
decay of “*Ca, 15:15572 (J;US) 
CALCIUM 48 TARGET 
Fusion calculations for °Ca+40-44:48Ca, 15:15567 (J;US) 
Nonspectral Dirac random-phase approximation for finite nuclei, 
15:15577 (J;US) 
CALCIUM COMPOUNDS 
See also CALCIUM NITRATES 
CALCIUM OXIDES 
Dissolution and crystallization of calcium sulfite platelets. Report 
for Sep 84-Aug 86, 15:12338 (R;US) 
CALCIUM NITRATES 
Potential calcining stoichiometries and their effects on waste 
volumes, 15:12944 (R;US) 
CALCIUM OXIDES 
Hole filling and pair breaking by Pr ions in YBagCu3QO¢ 9540.02, 
15:14179 (J;US) 
Hyper- and hypobaric processing of Tl-Ba-Ca-Cu-O supercon- 
ductors, 15:14132 (R;US) 
Mitigation of acid deposition: Liming of surface waters. Final re- 
port, 15:15143 (R;US) 
The use of BaF, buffer layers for the sputter-deposition of TI- 
CaBaCuO thin-film superconductors, 15:14159 (R;US) 
Variable Hall coefficient in BipSr2CaCu2Og_, across the metal- 
insulator transition, 15:14187 (J;US) 
CALCULATIONS (1-DIMENSIONAL) 
See ONE-DIMENSIONAL CALCULATIONS 
CALCULATIONS (2-DIMENSIONAL) 
See TWO-DIMENSIONAL CALCULATIONS 
CALCULATIONS (3-DIMENSIONAL) 
See THREE-DIMENSIONAL CALCULATIONS 
CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 
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CALDERAS 

Thermal regimes of major volcanic centers: magnetotelluric 

constraints: Progress report, 15:13127 (R;US) 
CALIBRATION 

Data reliability at the Ben Gurion Solar Electricity Technologies 
Test Site. Final report, 15:13032 (R;IL;In English and Hebrew) 

Reliability of data at the Ben-Gurion Solar Test Site at Sede Boger. 
Interim report no. 2, 15:13033 (R;IL;In English and Hebrew) 

CALIFORNIA 

Airborne profiles taken near San Nicolas Island, California, dur- 
ing operation FIRE (First ISCCP (International Satellite Cloud 
Climatology Project) Regional Experiment) (1987): Aerosol 
size distributions, air and surface temperatures, cloud top 
temperatures, and relative humidities. Final report, June- 
September 1987, 15:14838 (R;US) 

Coordinated waste, ash, and emissions sampling at the com- 
merce waste-to-energy facility, 15:13296 (RA;CA) 

Determination of particle-size distribution and chemical compo- 
sition of particulate matter from selected sources in California. 
Volume 1. Final report, Volume 2 and Volume 3 (appendices), 
15:14881 (R;US) 

Integrated watershed study: An investigation of the biota in the 
Emerald Lake system and stream-channel experiments. Final 
report, 15:15100 (R;US) 

Source testing of biomass co-generation facilities, 15:14849 
(RA;CA) 

Study of multi-day storage patterns for gasoline-fueled vehicles 
in the South Coast Air Basin. Final report, 15:14053 (R;US) 

CALIFORNIUM 

Tables and figures from JNDC [Japanese Nuclear Data Commit- 
tee] Nuclear Data Library of fission products, Version 2, 
15:15534 (R;JP) 

CALIFORNIUM COMPLEXES 

Kinetics of dissociation of trivalent actinide chelates of TMDTA, 

15:14447 (J;US) 
CALORIMETERS 

Calorimeter for testing air-conditioners, 15:13802 (J;IL;In He- 
brew) 

Parametrization of hadronic showers for the fast calorimeter 
simulation in the Hi-detector, 15:14776 (R;DE;in German) 

CALORIMETERS (PARTICLE) 

See SHOWER COUNTERS 

CALORIMETRY 

Combined (photo)calorimetric and (photo)electrical investigation 
of energy conversion losses in photovoltaic solar cells. Annual 
report, 15:13045 (R;IL) 

CAMAC SYSTEM 
Computer Application to Measurement And Control. 
TFTR CAMAC module reliability, 15:15736 (BA;US) 
CAMBRIAN PERIOD 

Paleomagnetic studies in Israeli rocks, 15:15022 (RA;IL;In He- 

brew) 
CAMERAS 
High speed imaging with a tapped solid state sensor, 15:14631 
(R;US) 
CANADA 

See also ALBERTA 
BRITISH COLUMBIA 
MANITOBA 
NORTHWEST TERRITORIES 
NOVA SCOTIA 
ONTARIO 
QUEBEC 

Biomass 

Production of regional biomass yield tables for Canada: A feasi- 

bility study, 15:12995 (R;CA) 
Coal Preparation 
Pilot-scale study on Batac jig washing of Bryan Mountain coal - 
Crows Nest resources, 15:12182 (R;CA) 
Economic Growth 
The changing economy, 15:13595 (RA;CA) 
Electric Power 

Electrotechnologies and industrial innovation: 

15:13829 (RA;CA) 


Report 4.3.7, 





Energy Conservation 
Canadian industry program for energy conservation, 15:13873 
(RA;CA) 
Energy Consumption 
A futurist view of society and its energy needs, 15:13597 (RA;CA) 
Energy Policy 

How Ontario’s energy choices have been affected by the Na- 

tional Energy Board, 15:13663 (RA;CA) 
Energy Source Development 
Production systems considerations, 15:12478 (RA;CA) 
Socio-environmental challenges, 15:12539 (RA;CA) 
Synthesis and comment, 15:13590 (RA;CA) 
Fossil Fuels 

Biotechnology for the fossil fuels industries, 15:12486 (R;CA) 
Fuel Substitution 

Alternative transportation fuels, 15:14060 (RA;CA) 
Geology 

Current research, part B. Eastern and Atlantic Canada, 
15:15254 (R;CA) 

[Geological Survey of Canada] Current research, part D. Interior 
plains and Arctic Canada, 15:15257 (R;CA) 

Metal Industry 

Energy efficient technologies at Noranda: Case study of No- 

randa process, 15:13852 (RA;CA) 
Mineral Industry 

Energy management at Inco Ltd., Sudbury, ON (Canada), 

15:13874 (RA;CA) 
Natural Gas 

Export volumes: The key to growth in the Canadian oil and gas 

industry, 15:12577 (RA;CA) 
Natural Gas Distribution Systems 

Responding to Ontario's changing energy needs, 15:12586 

(RA;CA) 
Research Programs 

Canada’s thermochemical conversion R&D approach, 15:13000 
(R;CA) 

Environmental implications of alternative fuels, 15:13605 (R;CA) 

Transportation Sector 
Energy conservation and efficiency in transportation, 15:13814 
(RA;CA) 

CANCER 

See NEOPLASMS 
CANISTERS 

See CONTAINERS 
CANONICAL EQUATIONS 

See DIFFERENTIAL EQUATIONS 
CAPACITORS 

Health assessment for Northwest Transformer Salvage Yard 
National Priorities List (NPL) Site, Whatcom County, Wash- 
ington, Region 10. CERCLIS No. WAD027315621. Final 
report, 15:13961 (R;US) 

Technology of compact power source for electronic instruments. 
Thin type aluminium electrolytic capacitor, 15:14624 
(RA;JP;In Japanese) 

CAPACITY 

Monte Carlo (importance) sampling within a benders’ decompo- 
sition algorithm for stochastic linear programs. Technical 
report, 15:13669 (R;US) 

CARBAMIDE 

See UREA 
CARBINOL 

See METHANOL 
CARBOHYDRATES 

Model for conductometric detection of carbohydrates and 
alcohols as complexes with boric acid and borate ion in high- 
performance liquid chromatography, 15:14299 (J;US) 

CARBON 
See also ACTIVATED CARBON 
CARBON BLACK 
GRAPHITE 

Delayed neutron emission probabilities of Li-F nuclides, 
15:15519 (R;US) 

Migration of carbon in tempered martensitic steel during excimer 
laser melting, 15:14084 (R;US) 


CARBON MONOXIDE 


The CH + CO reaction: Rate coefficient for carbon atom ex- 
change at 294 K, 15:14369 (J;US) 

Towards a standard method for the measurement of organic 
carbon in sediments, 15:14268 (R;US) 

CARBON 12 

The CH + CO reaction: Rate coefficient for carbon atom ex- 

change at 294 K, 15:14369 (J;US) 
CARBON 12 TARGET 

Distortion effects for @He,t) reaction at intermediate energies, 
15:15553 (R;SU) 

Nonspectral Dirac random-phase approximation for finite nuclei, 
15:15577 (J;US) 

CARBON 13 

First polarization results from the LAMPF '9C target, 15:14721 
(J;US) 

The CH + CO reaction: Rate coefficient for carbon atom ex- 
change at 294 K, 15:14369 (J;US) 

CARBON 13 TARGET 

Energy generation in convective shells of low mass, low metal- 
licity stars, 15:15343 (R;US) 

First polarization results from the LAMPF 'SC target, 15:14721 
(J;US) 

Pion- and proton-nucleus interactions at intermediate energy: 
Progress report, June 1, 1987—May 31, 1990, 15:15518 (R;US) 

CARBON 14 

180° electron scattering from C, 15:15521 (J;US) 

Analytical methods for predicting contaminant transport, 
15:12710 (R;US) 

Detection of fecal coliforms in water by using ((14)C)mannitol, 
15:15123 (R;US) 

Sorption of 2,3,7,8-tetrachlorodibenzo-p-dioxin from water by 
surface soils, 15:15044 (R;US) 

CARBON 14 TARGET 
180° electron scattering from C, 15:15521 (J;US) 
CARBON BLACK 

HYDROCARB-M® process for conversion of coals to a carbon- 

methanol liquid fuel (CARBOLINE-M™), 15:12185 (R;US) 
CARBON DIOXIDE 

A study of some Rydberg states of CO. by (3+1) multiphoton 
ionization spectroscopy, 15:15381 (J;US) 

Continuous gas exchange mesurements using individual fasci- 
cle cuvettes: The tubule system, 15:15155 (R;US) 

Is the CO2 issue ready for policy decisions?, 15:14948 (J;US) 

Mechanisms of CO2 reduction metal and metal-modified 
semiconductor electrodes. Final report, December 1985- 
December 1988, 15:13016 (R;US) 

Phase behavior and physical properties of Lindbergh heavy 
oil/CO2 mixtures, 15:12491 (RA;CA) 

Probing the O('D)+COz reaction with second-derivative modu- 
lated diode laser spectroscopy, 15:14405 (J;US) 

Reduction potentials of CO.- and the alcohol radicals, 
15:14354 (J;US) 

Supercritical fluid thermodynamics for coal processing: Topical 
report, September 15, 1988—September 30, 1989, 15:12313 
(R;US) 

Survey on energy conversion of CO2 gas. Approach to solution 
of CO, gas problems, 15:14873 (R;JP;in Japanese) 

Thermochromic shifts in supercritical fluids, 15:14374 (J;US) 

Trends of atmospheric methane over the last 10,000 years, 
15:14950 (J;US) 

CARBON DIOXIDE INJECTION 

Novel oil recovery processes using caustic and carbon dioxide 

as dual additives in hot water, 15:12608 (RA;CA) 
CARBON DIOXIDE LASERS 

Experimental and theoretical study of CO2 staggered hollow- 
bore array lasers. Final report, 1 January 1988-30 June 1989, 
15:14612 (R;US) 

Production of very high electron density assited by lasers, 
15:15592 (R;FR) 

CARBON MONOXIDE 

A spectroscopic and catalytic investigation of active phase- 
support interactions: Progress report, 15 October 1988-15 
October 1989, 15:14310 (R;US) 
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CARBON MONOXIDE 


CALINE: California Line Source Model. EPA/ORD (Environmental 
Protection Agency/Office of Research and Development) air- 
quality simulation model. Model-Simulation, 15:14921 (R;US) 

CO oxidation on palladium-doped zeolites under the influence of 
pulsed educt supply with variable composition, 15:14311 
(R;DE;iIn German) 

Combined methanation and desulfurization of synthesis gas by 
electrical discharge. Final report, April 1987-March 1989, 
15:13019 (R;US) 

Desorption of positive oxygen ions induced by keV heavy-ion 
bombardment of transition metals with adsorbed O2 and CO, 
15:15602 (J;US) 

Mass burn incineration with a presorted MSW fuel, 15:14952 
(J;US) 

Photodissociation dynamics of acetone at 193 nm: Photofrag- 
ment internal and translational energy distributions, 15:14436 
(J;US) 

Probing the O('D)+COz. reaction with second-derivative modu- 
lated diode laser spectroscopy, 15:14405 (J;US) 

Surface analyses and modelling of rate multiplicity and instabili- 
ties: Annual progress report, January 1, 1989-December 31, 
1989, 15:14309 (R;US) 

Surface characterization of metal oxide overlayers, 15:14241 
(J;US) 

The CH + CO reaction: Rate coefficient for carbon atom ex- 
change at 294 K, 15:14369 (J;US) 


CARBON STEELS 
A study of the effect of voids on hydrogen diffusion through elec- 
troslag refined steel, 15:14100 (BA;US) 


CARBONYLS 

Only for compounds of metals with carbonyl radicals. 

A rhenium(l) bipyrimidine tricarbonyl complex containing methyl 
viologen as the sixth ligand: NMR and structural results, 
15:13062 (J;US) 

Cobalt(l), -(Il), and -(ill) complexes of a_ tetraaza 
14-membered macrocycle, 5,7,7,12,14,14-hexamethyl- 
1,4,8,11-tetraazacyclotetradeca-4,11-diene (L). Crystal and 
molecular structures of [CoL(CO)]CIO,, trans-CoLCl., and 
cis-[CoL(CO3)|CIO,, 15:14378 (J;US) 

Complexes of ruthenium(Il) with bpmRe(CO)sCl and 
HAT(Re(CO)3Cl). as ligands: Syntheses and redox and lumi- 
nescence properties, 15:14367 (J;US) 

Photophysical investigation of palladium(Il) ortho-metalated 
complexes, 15:14419 (J;US) 


CARBOXYLIC ACID SALTS 
See also ACETATES 
Interdiffusion of Cadmium Arachidate in Langmuir-Blodgett 
films, 15:14199 (R;US) 
CARCINOGENESIS 
Carcinogenicity and pesticides: Biological issues in extrapola- 
tion, 15:15224 (R;US) 
Mutagens, carcinogens, and computers, 15:15179 (R;US) 
Proceedings of the symposium on ‘radiation research in life sci- 
ence’: Radiation and oncogenesis, 15:15193 (R;JP;In 
Japanese) 
CARCINOGENS 
Annual report on carcinogens (5th), 15:15214 (R;US) 
Cost-effectiveness as a factor in cancer risk management, 
15:15237 (J;US) 
CASINGS (WELL) 
See WELL CASINGS 


CASKS 
See also SPENT FUEL CASKS 
Design 

Design, analysis, and testing of wood filled impact limiters, 
15:14461 (RA;US) 

Heat transfer in severe accident simulations, 15:14496 (RA;US) 

In-service analysis of cask contamination weeping, 15:14486 
(RA;US) 

The POLLUX cask system, 15:12660 (RA;US) 

The development of an aluminum toroidal shell-type impact lim- 
iter, 15:14468 (RA;US) 
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Impact Strength 

Operational/preshipment leak testing of large transport pack- 

ages, 15:14506 (RA;US) 
Impact Tests 

A local isotropic/global orthotropic finite element technique for 
modeling the crush of wood in impact limiters, 15:14463 
(RA;US) 

Design, analysis, and testing of wood filled impact limiters, 
15:14461 (RA;US) 

Loading 
Handling of heavy loads in a salt repository, 15:12658 (RA;US) 
Materials Testing 

Heat transfer and thermal tests of a 100-ton class dry-type 
spent fuel transport cask, 15:14495 (RA;US) 

Heat transfer in severe accident simulations, 15:14496 (RA;US) 

Legal weight truck cask model impact limiter response, 
15:14467 (RA;US) 

Operational/preshipment leak testing of large transport pack- 
ages, 15:14506 (RA;US) 

Pertormance 
Heat transfer and thermal tests of a 100-ton class dry-type 
spent fuel transport cask, 15:14495 (RA;US) 
Thermal Analysis 
Flask fluid flow simulation using CFD, 15:14491 (RA;US) 
Heat transfer in severe accident simulations, 15:14496 (RA;US) 
Transport 
Legal weight truck cask model impact limiter response, 
15:14467 (RA;US) 
Unloading 
Handling of heavy loads in a salt repository, 15:12658 (RA;US) 
Wood 

A local isotropic/global orthotropic finite element technique for 
modeling the crush of wood in impact limiters, 15:14463 
(RA;US) 

Design, analysis, and testing of wood filled impact limiters, 
15:14461 (RA;US) 

CASTOR 

Alkaline lipase of glyoxysomes is a glycoprotein, 15:13058 

(BA;US) 
CATALYSIS 

See also HETEROGENEOUS CATALYSIS 

Coal Research Center. Final scientific report, 15:12293 (R;IL;In 
Hebrew and English) 

Phase transfer catalysis. An account of its development and fu- 
ture, 15:14336 (J;IL) 

CATALYST SUPPORTS 

Metal precursor-support interactions: An in-situ diffuse UV re- 

flectance study, 15:14364 (J;US) 
CATALYSTS 

A spectroscopic and catalytic investigation of active phase- 
support interactions: Progress report, 15 October 1988-15 
October 1989, 15:14310 (R;US) 

Alumina-supported Pt-Re catalysts from organometallic precur- 
sors: Structural characterization by extended x-ray absorption 
fine structure spectroscopy (EXAFS), 15:12519 (J;US) 

Metal precursor-support interactions: An in-situ diffuse UV re- 
flectance study, 15:14364 (J;US) 

Studies of hydrous sodium titanate ion-exchange materials for 
use as Catalyst supports, 15:14363 (J;US) 

The characterization of catalysts by modern surface science 
techniques, 15:14362 (J;US) 

CATALYTIC COMBUSTORS 

NOx reduction in catalytically stabilized thermal burners. Annual 

report, pril 1, 1988-March 31, 1989, 15:14591 (R;US) 
CATALYTIC CONVERTERS 

Resistively heated catalytic converter with air injection for oxida- 
tion of carbon monoxide and hydrocarbons at reduced 
ambient temperatures. Technical report, 15:14057 (R;US) 

Study of multi-day storage patterns for gasoline-fueled vehicles 
in the South Coast Air Basin. Final report, 15:14053 (R;US) 

CATALYTIC REFORMING 

20 kW reforming/methanation in the solar furnace, 15:13042 

(R;IL) 





CATAPHORESIS 
See ELECTROPHORESIS 
CATAWBA-1 REACTOR 
York County, South Carolina, USA 
Creating user-friendly emergency procedures at Catawba nu- 
clear station, 15:13473 (J;US) 
CATAWBA-2 REACTOR 
York County, South Carolina, USA 
Creating user-friendly emergency procedures at Catawba nu- 
clear station, 15:13473 (J;US) 
CATHODES 
See also HOLLOW CATHODES 
A self-consistent model of the cathode-fall of glow discharges, 
15:15694 (BA;US) 
Silver-nickel composite cathodes for alkaline secondary batter- 
ies, 15:13576 (P;US) 
Thermionic source design, 15:15692 (BA;US) 
CATION EXCHANGE CAPACITY 
See CATIONS 
ION EXCHANGE 
CATIONS 
See also HYDROGEN IONS 1 PLUS 
Cation transport at 25 degrees C from binary Cd*+-M™ mixtures 
in a H2O-CHCl3-H20 liquid membrane system containing a 
series of macrocyclic carriers, 15:14323 (J;IL) 
CAULIFLOWER 
See BRASSICA 
CAUSTIC FLOODING 
Novel oil recovery processes using caustic and carbon dioxide 
as dual additives in hot water, 15:12608 (RA;CA) 
CAVITY IONIZATION CHAMBERS 
See BRAGG GRAY CHAMBERS 
CAVITY RECEIVERS 
Solar chemical heat pipe. 1. 20 kW reforming/methanator in the 
solar furnace. 2. 1 MW high temperature ceramic receiver in 
the solar tower. Interim technical report for 1 April 1988-30 
July 1988, 15:13047 (R;IL;in Hebrew and English) 
CAVITY RESONATORS 
Cavity eigenmodes for the NIST/NRL (National Institute of 
Standards and Technology/Naval Research Laboratory) free- 
electron laser. Interim report, 15:14610 (R;US) 
CDF 
Initial operation and current status of the Fermilab DZero 
VMEbus-based hardware control and monitor system, 
15:14756 (R;US) 
CELL CULTURES 
Directed irradiation of mammalian cells by single charged parti- 
cles with a given impact parameter, 15:15191 (R;DE) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL MEMBRANES 
Temperature dependence of the structural dimensions of the 
inverted hexagonal (H,,) phase of phosphatidylethanolamine- 
containing membranes, 15:15176 (J;US) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CELLULASE 
Code number 3.2.1.4. 
Cellulase gene expression during fruit ripening, 15:15160 
(BA;US) 
CELLULASES 
See CELLULASE 
CELLULOSE 
Relation between D/H ratios and '®0/'®O ratios in cellulose 
from linen and maize—Implications for paleoclimatology and 
for sindonology, 15:15306 (J;US) 
CELTIC SEA 
See IRISH SEA 


CERAMICS 
Fibers 


CEMENT INDUSTRY 

Possible use of coal and coal ashes in the cement industry in Is- 
rael, 15:12336 (RA;IL;iIn Hebrew) 

Standards as a tool in energy conservation efforts, 15:13721 
(J;IL;in Hebrew) 

CEMENTS 

See also PORTLAND CEMENT 

Experimental studies on the chemical and radiation decomposi- 
tion of intermediate level wastes containing organic materials: 
Report of work carried out January 1986 - March 1987, 
15:12651 (R;GB) 

CENTRAL HEATING PLANTS 

Compliance testing of Grissom AFB Central Heating Plant coal- 
fired boilers 3, 4, and 5, Grissom AFB, Indiana. Final report, 
29 January-15 February 1989, 15:14839 (R;US) 

New SII standards on energy, 15:13801 (J;IL;In Hebrew) 

CENTRAL RECEIVERS 

Heat transfer in molten salt direct absorption receivers, 
15:13081 (J;US) 

Molten salt solar-electric experiment: Volume 1, Testing, opera- 
tion, and evaluation: Final report, 15:13072 (R;US) 

CERAMIC MELTERS 

Noble-metal testing results for the West Valley vitrification sys- 

tem, 15:12955 (J;US) 
CERAMICS 

Ceramic engine components. January 1970-September 1989 
(Citations from the US Patent data base). Report for January 
1970-September 1989, 15:14164 (R;US) 

Sol-gel processes and materials. April 1977-October 1989 (Cita- 
tions from the International Aerospace Abstracts data base). 
Report for April 1977-October 1989, 15:14215 (R;US) 

Acoustic Microscopy 

Photo-acoustic microscopy on ceramic bending samples in 
comparison with fracture-mechanics investigations, 15:14567 
(RA;DE;in German) 

Brazed Joints 

Graphit-ceramic RF Faraday-thermal shield and plasma limiter, 

15:15784 (P;US) 
Chemical Bonds 

Numerical model of bond strength measurements, 15:14098 

(R;US) 
Composite Materials 

High-strength particulate ceramics, 15:14255 (P;US) 

Microstructural characteristics of SiC-whisker toughened ce- 
ramic composites: Results from TEM, 15:14207 (RA;DE) 

Deformation 

Relationships between interface structure and superplastic de- 

formation, 15:14138 (BA;FR) 
Densimeters 

Gamma Densomat: A new instrument for quality assurance in 

ceramic manufacture, 15:14569 (RA;DE;In German) 
Density 

Gamma Densomat: A new instrument for quality assurance in 

ceramic manufacture, 15:14569 (RA;DE;in German) 
Dislocations 

Relationships between interface structure and superplastic de- 

formation, 15:14138 (BA;FR) 
Eddy Current Testing 

Eddy current measurements of the new high T,. ceramic super- 

conductors, 15:14575 (BA;US) 
Electric Potential 

Measurement of the potential distribution along ceramics with 
current flowing through them, by means of electron beam de- 
flection, 15:14156 (RA;DE;in German) 

Electron Microscopy 

Novel approach for high resolution TEM [transmission electron 
microscopy] studies of ceramic-ceramic interfaces, 15:14129 
(R;US) 

Fibers 

In situ tensile tests on individual ceramic fibers in the scanning 

electron microscope, 15:14155 (RA;DE;In German) 
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CERAMICS 
Fracture Properties 


Fracture Properties 

Fracture strength analysis of silicon nitride and silicon carbide 
ceramics from an international cooperative research program, 
15:14135 (R;US) 

industrial Plants 

High-technology on plant engineering of Nagoya works, 

15:14080 (RA;JP;In Japanese) 
Materials Testing 

Characterising ceramic materials with the aid of micro-pressure 

technique at high temperatures, 15:14151 (RA;DE;In German) 
Matrix Materials 

Toughening of a particulate-reinforced/ceramic-matrix compos- 

ite. Technical report, 15:14193 (R;US) 
Meetings 

DKG annual meeting 1988. Proceedings, 15:14145 (R;DE;In 

German) 
Nondestructive Testing 

Nondestructive testing of components made of high- 
performance ceramics, 15:14568 (RA;DE;In German) 

Photo-acoustic microscopy on ceramic bending samples in 
comparison with fracture-mechanics investigations, 15:14567 
(RA;DE;In German) 

Plasticity 

Relationships between interface structure and superpiastic de- 

formation, 15:14138 (BA;FR) 
Poisson Ratio 

Stress-displacement relation of fiber for fiber-reinforced ceramic 
composites during (indentation) loading and unloading, 
15:14175 (J;US) 

Residual Stresses 

Investigations of inherent stresses and their occurrence in ce- 
ramic components of simple geometry, 15:14150 (RA;DE;In 
German) 

Ultrasonic Testing 

Sound velocity measurements in green-body ceramics as a 

function of sintering temperatures, 15:14172 (BA;US) 
Wear 

Densification of boron carbide at relatively low temperatures by 
hot pressing and hot isostatic pressing. Final report 1985- 
1987, 15:14144 (R;DE) 

CEREBRAL ARTERIES 

Dose rate to human organs from monochromatic synchrotron 

beams, 15:15187 (R;US) 
CERIUM ALLOYS 

Thermodynamic behavior of the heavy-fermion compounds 

Ce3X (X=Al,in,Sn), 15:14127 (J;US) 
CERIUM COMPOUNDS 

See also CERIUM OXIDES 

Radiation effects on the corrosion of noble steel in nitric acid, 
15:14088 (RA;DE;In German) 

CERIUM OXIDES 

Secondary reactions of methyl radicals with lanthanide oxides: 
Their role in the selective oxidation of methane, 15:14432 
(J;US) 

CESIUM 

Cs separation from nitric acid solutions of radioactive waste, 

15:12744 (RA;DE;In German) 
CESIUM 137 

Artificial radioactivity on the coasts of Northern Ireland, 
15:15070 (R;GB) 

MLAM assessment of air concentration, deposition, and dose 
for Chernobyl reactor accident, 15:14939 (R;US) 

[Validation Assessment Model Predictions (VAMP)]: Foreign trip 
report, December 1, 1989-December 9, 1989, 15:15196 
(R;US) 

CESIUM BROMIDES 

Empirical energy parameters for structural modeling of alkali 

halide crystals in standard formalisms, 15:14401 (J;US) 
CESIUM CHLORIDES 

Empirical energy parameters for structural modeling of alkali 

halide crystals in standard formalisms, 15:14401 (J;US) 
CESIUM COMPLEXES 

Resistivity anomalies of the diphosphate tungsten bronze 

Cs;_,PgWeO4 (x = 0-0.46) and its partially substituted 
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phases Cs,AyPaWsO4o0 if = Rb, Na) and CsPgWg_,MoxOgo: 
Synthesis, physi, 15:14415 (J;US) 
CESIUM COMPOUNDS 
See also CESIUM BROMIDES 
CESIUM CHLORIDES 
CESIUM FLUORIDES 
CESIUM IODIDES 
Crystal symmetry governing the metallic vs semiconducting 
properties of cesium molybdenum bronzes Cs,xMoOg3 ( x = 
0.25, 0.33), 15:14243 (J;US) 
Structural origin of semiconducting properties of the molybdenum 
red bronzes Ap.33MoO3 (A = K, Rb, Cs, Tl), 15:14239 (J;US) 
Synthetic study of three cesium zirconates. Crystal structure of 
Cs2ZrOz, 15:14173 (J;US) 
CESIUM FLUORIDES 
Empirical energy parameters for structural modeling of alkali 
halide crystals in standard formalisms, 15:14401 (J;US) 
CESIUM IODIDES 
Empirical energy parameters for structural modeling of alkali 
halide crystals in standard formalisms, 15:14401 (J;US) 
CETACEANS 
Seasonal distribution and relative abundance of marine mam- 
mals in the Gulf of Alaska. Final report, 15:12549 (R;US) 
CFFF 
See MHD GENERATOR CFFF 
CHALKS 
See LIMESTONE 
CHARCOAL 
Activated charcoal. October 1976-August 1989 (Citations from 
the COMPENDEX data base). Report for October 1976- 
August 1989, 15:15113 (R;US) 
CHARGE CONJUGATION INVARIANCE 
See C INVARIANCE 
CHARGE DISTRIBUTION 
Anomalous selectivities in methyl transfers to water: an expla- 
nation using free energy surfaces which model the effects of 
non-equilibrium solvation, 15:14352 (J;IL) 
CHARGED PARTICLES 
In addition to the specific charged particles listed below, see 
also the list under ELEMENTARY PARTICLES. 
See also ALPHA PARTICLES 
DEUTERONS 
IONS 
Quantum radiation theory in inhomogeneous external fields, 
15:15614 (R;SU) 
CHARGED-CURRENT INTERACTIONS 
Coherent production of 7* and 2 mesons by charged-current 
interactions of neutrinos and antineutrinos on neon nuclei at 
the Fermilab Tevatron, 15:15429 (J;US) 
CHARGED-PARTICLE ACTIVATION 
See CHARGED PARTICLES 
CHARGED-PARTICLE TRANSPORT 
Extension of the Integrated Tiger Series (ITS) of electron-photon 
Monte Carlo codes to 100 GeV: Revision 1, 15:15585 (R;US) 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES 
See also CHARMED MESONS 
LAMBDA C PLUS 
Antinucleon-nucleus physics: Theoretical overview, 15:15439 
(R;US) 
CHARMED MESON RESONANCES 
See CHARMED MESONS 
CHARMED MESONS 
See also DMESONS 
Measurement of the lifetime of the charm baryon Lambdac, 
15:15421 (R;DE;In German) 
CHARMONIUM 
Measurement of Charmonium states by the NA14 Collaboration, 
15:15416 (R;FR) 
CHARS 
Kinetics of coal combustion: Part 3, Mechanisms and kinetics of 
char combustion: Final report, October 1984—September 
1988, 15:12385 (R;US) 





Kinetics of coal combustion: Part 4, Engineering kinetics of char 
combustion: Final report, October 1984—September 1988, 
15:12386 (R;US) 


CHELATING AGENTS 
Soluble polychelatogenes for separation of actinide ions by 
membrane filtration, 15:14325 (J;IL) 


CHEMICAL ANALYSIS 
See also NUCLEAR REACTION ANALYSIS 
QUANTITATIVE CHEMICAL ANALYSIS 
A progress report of a rapid new PCB [polychlorinated 
biphenyls] analysis method to screen transformer oils, and 
soils from oil spills, 15:13560 (RA;CA) 
Chemical sensors, 15:14788 (R;US) 


CHEMICAL BONDS 

Chemical activation of molecules by metals: Experimental stud- 
ies of electron distributions and bonding: Progress report, 
October 1, 1988—-November 30, 1989, 15:14307 (R;US) 

Second-sphere coordination of [Pt(bipy)(NH3)2}** by dibenzo- 
crown ethers. Solution spectroscopic studies and the crystal 
and molecular structures of [Pt(bipy)(NH3)2.dibenzo-30- 
crown-10] [PF.]o.0.6H/su b 2/0 and [Pt(bipy)(NH3)2.dibenzo, 
15:14322 (J;IL) 


CHEMICAL EFFLUENTS 

Pulp and paper mill effluents: Toxicity to humans. February 1987- 
October 1989 (Citations from the Paper and Board, Printing, 
and Packaging Industries Research Associations data base). 
Report for February 1987-October 1989, 15:15228 (R;US) 

Pulp and paper mill effluents: Toxicity to humans. January 1976- 
January 1987 (Citations from the Paper and Board, Printing, 
and Oackaging Industries Research Associations data base). 
Report for January 1976-January 1987, 15:15227 (R;US) 

Results of interim reports on the F/H effluent treatment facility 
biological monitoring program: Revision 1, 15:15232 (R;US) 


CHEMICAL EXPLOSIONS 


Influence of impurities on the ignition of Zircaloy, 15:14086 
(RA;DE;In German) 


CHEMICAL EXPLOSIVES 

Health assessment for Umatilla Army Depot, Hermiston, Ore- 
gon, Region 10. CERCLIS No. OR6213820917. Preliminary 
report, 15:15048 (R;US) 

Microconvective heating of granular explosives by a semicon- 
ductor bridge, 15:14813 (R;US) 

Site-specific emergency response concept plans for the Chemi- 
cal Stockpile Disposal Program: A comparative summary, 
15:14812 (R;US) 


CHEMICAL HEAT PIPES 
Solar chemical heat pipe. 20 kW reforming/methanation loop for 
storage and transport of solar energy supplied by the WIS so- 
lar furnace. Final technical report for 1 Mar 1987-30 Aug 
1987, 15:13043 (R;IL;in English and Hebrew) 


CHEMICAL INDUSTRY 

Health assessment for Apache Powder, St. David, Arizona, Re- 
gion 9. CERCLIS No. AZD008399263. Preliminary report, 
15:13943 (R;US) 

Health assessment for FMC Fresno National Priorities List 
(NPL) Site, Fresno, California, Region 9. CERCLIS No. 
CAD000629998. Preliminary report, 15:13932 (R;US) 

Health assessment for Mouat Industries, Columbus, Montana, 
Region 8. CERCLIS No. MTD021997689. Preliminary report, 
15:13903 (R;US) 

Health assessment for Rhone Poulenc (ZOECON), East Palo 
Alto, San Mateo Couniy, California, Region 9. CERCLIS No. 
CAT000611350. Final report, 15:13917 (R;US) 

Health assessment for Thompson-Hayward Chemical Com- 
pany, Fresno, Fresno County, California, Region 9. CERCLIS 
No. CAD009106220. Preliminary report, 15:13910 (R;US) 

Health assessment for Van Waters and Rogers, Incorporated, 
San Jose, Santa Clara County, California, Region 9. CERCLIS 
No. CAD010925576. Preliminary report, 15:13909 (R;US) 

Strategies for source abatement fo industrial hazardous wastes, 
15:14973 (RA;CA) 


CHEMICAL REACTORS 


CHEMICAL LASERS 
Generation of iodine monofiuoride in a supersonic multipurpose 
flow-tube facility. Final report, May-October 1988, 15:14614 
(R;US) 
Recent advances in solid fueled pulsed short-wavelength chem- 
ical laser research, 15:14661 (BA;US) 


CHEMICAL MUTAGENS 
See MUTAGENS 


CHEMICAL PLANTS 

See also PETROCHEMICAL PLANTS 

Health Assessment for Wasatch Chemical (Lot 6), Salt Lake 
City, Utah, Region 8. CERCLIS No. UTd000716399. Prelimi- 
nary report, 15:13908 (R;US) 

Heat recovery from the manufacture of sulfuric acid, 15:13854 
(RA;CA) 

Source of salt bodies in the Lynch Straits, 15:15086 (RA;IL;In 
Hebrew) 


CHEMICAL PREPARATION 
Topochemical photodimerization of 4-(3-oxo-3-phenyl-1- 
propenyl)benzoic acid and its esters, 15:14349 (J;iL) 
CHEMICAL PROPERTIES 
Topochemical photodimerization of 4-(3-oxo-3-phenyl-1- 
propenyl)benzoic acid and its esters, 15:14349 (J;IL) 
CHEMICAL REACTION KINETICS 
See also COMBUSTION KINETICS 
Rigorous formulation of quantum transition state theory and its 
dynamical corrections, 15:14407 (J;US) 


CHEMICAL REACTIONS 
See also AROMATIZATION 

CORROSION 
DENITRIFICATION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
METHANATION 
NITRIFICATION 
PHOTOCHEMICAL REACTIONS 
POLYMERIZATION 
REFORMER PROCESSES 

Anomalous selectivities in methyl transfers to water: an expla- 
nation using free energy surfaces which model the effects of 
non-equilibrium solvation, 15:14352 (J;IL) 

Development of gasification-liquefaction process for Israeli oil 
shale. Annual report for the period ending 31 March 1985, 
15:12612 (R;IL) 

Electrophilic additions to highly reactive enol ethers. The partic- 
ular role of resonance in determining the kinetic selectivity 
evidenced by extensive comparison of olefin bromination and 
hydration, 15:14355 (J;IL) 

On the relation between reactivity and selectivity, 15:14350 (J;IL) 

Phase transfer catalysis. An account of its development and fu- 
ture, 15:14336 (J;IL) 

Selectivity in the solvolysis of 1-adamanty! halides in binary sol- 
vents, 15:14356 (J;IL) 

Self-organization in complex media, 15:14400 (J;US) 

Synthesis and cycloaromatization of allenyl ethynyi sulfides and 
selenides, 15:14328 (J;IL) 

Temperature dependence of the radical addition to alkenes, 
15:14353 (J;IL) 

The formation of amorphous Ni-B by solid state and ion-beam 
reaction, 15:14174 (J;US) 

The temperature dependence of electrode reactions in fuel 
cells. Annual report, 1987-1988, 15:13710 (R;IL) 

The temperature of the iron thermite reaction, 15:14066 (TJ;US) 

Validity of macroscopic rate equations in exothermic chemical 
systems, 15:14390 (J;US) 

CHEMICAL REACTORS 

Making mercury-photosensitized dehydrodimerization into an 
organic synthetic method: Vapor pressure selectivity and the 
behavior of functionalized substrates, 15:14402 (J;US) 

Temperature-heat diagrams for complex columns: Underwood's 
method for side strippers and enrichers, 15:14563 (J;US) 

Temperature-heat diagrams for complex columns: Underwood's 
method for the Petlyuk configuration, 15:14562 (J;US) 
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CHEMICAL SPILLS 


CHEMICAL SPILLS 

PCB dispersal resulting from a tornado at an equipment storage 
site, 15:14982 (RA;CA) 

The KWIK-SKRENE Analytical Testing System for soils and its 
role in the remediation of PCB spills, 15:14258 (RA;CA) 

CHEMICAL WARFARE AGENTS 

Chemical and biological warfare: Detection and warning sys- 
tems. June 1984-October 1989 (Citations from the NTIS data 
base). Report for June 1984-October 1989, 15:14833 (R;US) 

Chemical vapor detection using optical waveguides (OWG). Fi- 
nal report, October 1988-April 1989, 15:14832 (R;US) 

Recovery of particle-size distribution of ultrafine aerosols from 
diffusional decay measurements. Final report, January-June 
1989, 15:14831 (R;CA) 

Site-specific emergency response concept plans for the Chemi- 
cal Stockpile Disposal Program: A comparative summary, 
15:14812 (R;US) 

CHEMICAL WASTES 

Protective barrier development: Overview, 15:12942 (R;US) 

Source of salt bodies in the Lynch Straits, 15:15086 (RA;IL;In 
Hebrew) 

CHEMISTRY 
See also ATMOSPHERIC CHEMISTRY 
ELECTROCHEMISTRY 
GEOCHEMISTRY 
NUCLEAR CHEMISTRY 
WATER CHEMISTRY 
A new curriculum for the first course in analytical chemistry, 
15:14292 (BA;US) 
CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHERENKOV COUNTERS 
Monte Carlo simulation of a pi® detector, 15:14774 (R;DE;In 
German) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERNOBYLSK-4 REACTOR 

MESORAD dose assessment of the Chernoby! reactor accident, 
15:15198 (R;US) 

Radiation protection research and studies after the Tchernobyl 
accident, 15:13419 (R;FR:In French) 

Surface footprint from initial Chernobyl release as indicated by 
the meso-alpha MLAM [Multi-Layer Air Mass] model, 
15:15199 (R;US) 

CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHINA 
Bench-scale unit for coal liquefaction for the Peoples Republic 
of China. Final report, 15:12260 (R;DE;in German) 
CHINA CLAY 
See KAOLIN 
CHINONE 
See BENZOQUINONES 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM CARBONATES 
CHLORIDES 
See also BERYLLIUM CHLORIDES 
CESIUM CHLORIDES 
POTASSIUM CHLORIDES 
RUBIDIUM CHLORIDES 
SODIUM CHLORIDES 
TIN CHLORIDES 
ZINC CHLORIDES 
ZIRCONIUM CHLORIDES 

Pressure-induced spin-state phase transitions in Fe(dppen)2Clp 

and Fe(dppen)2Bro, 15:14375 (J;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also PVC 
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Locating and estimating air emissions from sources of per- 
chloroethylene and trichloroethylene. Final report, 15:14884 
(R;US) 

Soil-gas survey at the solid waste landfill: Final report, 15:15056 
(R;US) 

CHLORINATED AROMATIC HYDROCARBONS 

A comparison of PCB/pesticide quantitation using packed and 
megabore columns, 15:14290 (BA;US) 

A progress report of a rapid new PCB [polychlorinated 
biphenyls] analysis method to screen transformer oils, and 
soils from oil spills, 15:13560 (RA;CA) 

Characterization of PCB contaminated field sites using a rapid 
sampling, analysis and data validation procedure, 15:14980 
(RA;CA) 

Chemical accumulation in plant tissues from aqueous exposure, 
15:15221 (R;US) 

Sequential reductive dehalogenation of chloroanilines by mi- 
croorganisms from a methanogenic aquifer, 15:15127 (R;US) 

The KWIK-SKRENE Analytical Testing System for soils and its 
role in the remediation of PCB spills, 15:14258 (RA;CA) 


CHLORINE 
Mechanistic study of chlorine removal from coal by high- 
temperature leaching, 15:12176 (RA;US) 
Reactivities of chlorine atoms and peroxyl radicals formed in the 
radiolysis of dichloromethane, 15:14438 (J;US) 


CHLORINE 34 
Proton resonances in *4Ci from £,=6.3 to 8.8 MeV, 15:15522 
(J;US) 
CHLORINE 36 
Chlorine 36 and tritium from nuclear weapons fallout as tracers 
for long-term liquid and vapor movement in desert soils, 
15:15060 (J;US) 
CHLORINE CHLORIDES 
See CHLORINE 


CHLORINE COMPOUNDS 
See also CHLORIDES 
CHLORINE FLUORIDES 

A spectrochemical evaluation of afterglow discharge excitation 
sources, 15:14288 (BA;US) 

Complexes of  ruthenium(il) with bpmRe(CO)sCl and 
HAT(Re(CO)3Cl)o as ligands: Syntheses and redox and lumi- 
nescence properties, 15:14367 (J;US) 

Photophysical investigation of palladium(Il) ortho-metalated 
complexes, 15:14419 (J;US) 

Preparation, structure and reactivity of the nonbonded organodi- 
tantalum(IV) complexes (n-CsMe,4Tao(u-X)4) (R = Me, Et; X = 
Cl, Br), precursors to the doubly bonded organoditantalum(III) 
complexes (n-Cs5Me4R)2Tae(u-X)4, 15:14327 (J;US) 

Vibrational and X-ray photoelectron spectroscopy for 
MoWCl,4(PMe3)4, 15:14330 (J;US) 


CHLORINE FLUORIDES 
National energy impacts of CFC alternatives in heating, air- 
conditioning and refrigerating equipment and foam insulation, 
15:13603 (R;US) 


CHLOROPHYLL 

Correlation between photoexcited triplet state yield and 
photoionization yield of chlorophyll a in frozen phosphatidyl- 
choline vesicles studied by electron spin resonance 
spectroscopy, 15:14434 (J;US) 

Effects of the addition of alcohols, cryoprotective agents, and salts 
on the photoionization yield of chlorophyll a in frozen vesicle 
solutions with and without electron acceptors, 15:14435 (J;US) 

Energy transfer and electron transfer in porphyrins and chloro- 
phylis in systems possessing a degree of ordering, 15:13059 
(D;IL;In Hebrew and English) 


CHLOROPLASTS 
Nonphotochemical hole burning of the native antenna complex 
of photosystem | (PSI-200), 15:14387 (J;US) 
The chloroplast genome exists in multimeric forms, 15:13063 
(J;US) 
Transient and persistent hole burning of the reaction center of 
photosystem Il, 15:14425 (J;US) 





CHOLESTEROL 

Electron spin echo modulation studies of doxylstearic acid spin 
probes in frozen vesicles: Interaction of the spin probe with 
D20 and effects of cholesterol addition, 15:14382 (J;US) 

CHONDRITES 

A test of the smoothness of the elemental abundances of car- 
bonaceous chondrites, 15:15299 (J;US) 

Isotopic diversity in nebular dust: The distribution of Ti isotopic 
anomalies in carbonaceous chondrites, 15:15308 (J;US) 

CHROMATOGRAPHY 
See also GAS CHROMATOGRAPHY 
GEL PERMEATION CHROMATOGRAPHY 
ION EXCHANGE CHROMATOGRAPHY 
LIQUID COLUMN CHROMATOGRAPHY 

Displacement separations by continuous annular chromatogra- 
phy, 15:14276 (B;US) 

Eftect of mass transfer coefficient on the elution profile in nonlin- 
ear chromatography, 15:14403 (J;US) 

CHROMIUM 

Biological effects of chromium and ferrochrome alloys. Final re- 
port, 15:15218 (R;US) 

Epitaxial growth of Cr[011] on LiF[001], 15:14197 (R;US) 

Health assessment for Teledyne Wah Chang-Albany, Albany, 
Oregon, Region 10. CERCLIS No. ORD050955848. Prelimi- 
nary report, 15:15047 (R;US) 

Toxicological profile for chromium. Final report, 15:15217 (R;US) 

CHROMIUM ALLOYS 

See also CHROMIUM-NICKEL STEELS 

Biological effects of chromium and ferrochrome alloys. Final re- 
port, 15:15218 (R;US) 

Effect of simultaneous B* and N*2 implantation on microhard- 
ness, fatigue life, and microstructure in Fe-13Cr-15Ni base 
alloys, 15:14111 (J;US) 

CHROMIUM COMPLEXES 

Oxidative homolysis of pentaaquoorganochromium(Ill) cations 
induced by macrocyclic nickel(IIl) complexes, 15:14338 (J;US) 

Reactions of ferrocenes and ferrocenium ions with ground and 
excited states of tris(2,2’-bipyridine)chromium ions, 15:14421 
(J;US) 

Reactions of sulfur dioxide with photochemically generated 
polypyridyl complexes of chromium(Il). Calculation of the 
SO2/SO2°~ self-exchange rate constant, 15:14358 (J;US) 

CHROMIUM IONS 
Determination of excited-state polarizabilities of Cr°+-doped ma- 
terials by degenerate four-wave mixing, 15:14669 (J;US) 
CHROMIUM-NICKEL STEELS 
See also STEEL-CRi8NI9 
STEEL-CR19NI10 

Corrosion studies on container and electrode materials, 
15:14089 (RA;DE;In German) 

Superciean steel development: A guide for utility use: Final re- 
port, 15:14079 (R;US) 

Superclean steel development: Status report, 15:14078 (R;US) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 


CHROMOSOMES 
Organization and regulation of the genes for nitrogen fixation in 
Rhodopseudomonas capsulata: Progress report, June 5, 
1988—June 4, 1989, 15:15157 (R;US) 
CHUKCHI SEA 
Ringed-seal monitoring: Relationships of distribution and abun- 
dance to habitat attributes and industrial activities. Final 
report, 15:15109 (R;US) 
CIRCUIT BREAKERS 
Lightning protection for domestic and commercial electrical 
power transmission systems. January 1977-September 1989 
(Citations from the Compendex data base). Report for Jan- 
uary 1977-September 1989, 15:13543 (R;US) 
Low voltage switchgear and controlgear: circuit breakers, 
15:13544 (R;IL;in English and Hebrew) 
Present and future of the insulation material and technology ex- 
pert system. Insulation measurement and testing expert 
system, 15:13534 (RA;JP;in Japanese) 


CIRCULATING SYSTEMS 

Layer movement in the Dead Sea (seiche system) and the mix- 
ing of bodies of water. Annual report, July 1983-June 1984, 
15:15088 (R;IL;in Hebrew and English) 

CITIES 
See URBAN AREAS 
CLASSIFICATION 

Domains of practice: Relationship to Part 2 of the American Board 
of Health Physics Certification Examination, 15:15204 (R;US) 

The 1988 state-by-state assessment of Low-Level Radioactive 
Wastes received at commercial disposal sites, 15:12684 
(R;US) 

CLATHRATES 

Analysis of clathrate solidification, 15:13566 (BA;US) 

Study of lipid peroxyl radicals in urea clathrate crystals: Oxygen- 
17 couplings and rotational averaging, 15:14395 (J;US) 

CLAYS 
See also BENTONITE 
KAOLIN 

Examination of the possibilities for the use of local materials for 
the construction of home heating stoves, 15:14999 (RA;IL;In 
Hebrew) 

Examination of the possibilities for using local materials for 
home-heating stoves, 15:13745 (R;IL;in Hebrew) 

Possible use of coal and coal ashes in the cement industry in Is- 
rael, 15:12336 (RA;IL;In Hebrew) 

CLEAN WATER ACT 

Prior to April 1980, FEDERAL WATER POLLUTION CONTROL 
ACT was used to index this concept. 

Development document for proposed effiuent limitations guide- 
lines and new source performance standards for the 
fabricated and reclaimed rubber segment of the rubber pro- 
cessing point source category, 15:13616 (R;US) 

Economic analysis of proposed effluent standards and limita- 
tions for the metal-finishing industry, 15:13619 (R;US) 

Economic-impact analysis of proposed effiuent-limitations 
guidelines, new source performance standards and pretreat- 
ment standards for the pulp, paper and paperboard mills. 
Point source category. Volume 2. Detailed description of prod- 
uct sectors, 15:13618 (R;US) 

Economic-impact analysis of proposed effluent-limitations 
guidelines, new source performance standards and pretreat- 
ment standards for the pulp, paper, and paperboard mills. 
Point source category. Volume 1. Economic impact analysis, 
15:13617 (R;US) 

CLEARANCE 

Computer program for calculation of transmission line insulation 

clearances, 15:13520 (R;JP;in Japanese) 
CLIMATES 

Is the CO2 issue ready for policy decisions?, 15:14948 (J;US) 

Perspectives on aerosol deposition to natural surfaces: Interac- 
tions between aerosol residence times, removal processes, the 
biosphere, and global environmental change, 15:14843 (R;US) 

Scope of work: Effects of global climate change on agroecosys- 
tems, 15:14909 (R;US) 

Sensitivity of ecological landscapes and regions to global cli- 
matic change, 15:14910 (R;US) 

CLINTON P. ANDERSON MESON PHYSICS FACILITY 

See LAMPF LINAC 

CLIPPING CIRCUITS 
See PULSE SHAPERS 
CLOSED-CYCLE COOLING SYSTEMS 

Development of a low-noise 10 K J-T refrigeration system. Tech- 

nical progress report, 15:14456 (R;US) 
CLOSURES 

Basalt Waste Isolation Project Performance Assessment Plan: 

Revision 1, 15:12779 (R;US) 
CLOUDS 

Limited to clouds in the earth atmosphere; for interstellar clouds 
see COSMIC DUST or COSMIC GASES. 

Airborne profiles taken near San Nicolas Island, California, dur- 
ing operation FIRE (First ISCCP (International Satellite Cloud 
Climatology Project) Regional Experiment) (1987): Aerosol 
size distributions, air and surface temperatures, cloud top 
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CLOUDS 


temperatures, and relative humidities. Final report, June- 
September 1987, 15:14838 (R;US) 
Continuing current in cloud-to-ground lightning, 15:13519 
(R;JP;in Japanese) 
On the detectability of acid formation in clouds, 15:14949 (J;US) 
CLUSTERS (ION) 
See ION PAIRS 


CLUSTERS (STAR) 

See STAR CLUSTERS 
CO-GENERATION 

See COGENERATION 
CO2 FLOODING 

See CARBON DIOXIDE INJECTION 


COAGULATION (COLLOID) 
See FLOCCULATION 
COAL 
See also BROWN COAL 
SUBBITUMINOUS COAL 
An estimate of the available use of the coal unloading terminal 
in the northern section of Ashdod Port - first phase. Interim re- 
port, 15:12367 (R;IL;In Hebrew) 
Demonstration projects for energy conservation, 15:13992 (R;IL) 
Demonstration projects: conservation and efficiency through 
proven technology, 15:13630 (RA;IL) 
Fluidized pulverized-coal slurries as alternative fuels, 15:12402 
(R;IL;in Hebrew and English) 
National energy policy, 15:13660 (R;IL;in Hebrew) 
Potential estimate for shifting to coal in Israel industry, 15:12408 
(R;IL;in Hebrew) 
Technological development of new methods of burning coal and 
mixtures. Final scientific report for 1 April 1983-30 Mar 1984, 
15:12401 (R;IL;in Hebrew) 


Ashes 
Examination of the possibilities for the use of local materials for 
the construction of home heating stoves, 15:14999 (RA;IL;In 
Hebrew) 
Examination of the possibilities for using local materials for 
home-heating stoves, 15:13745 (R;IL;in Hebrew) 
Possible use of coal and coal ashes in the cement industry in Is- 
rael, 15:12336 (RA;IL;In Hebrew) 
Standards as a tool in energy conservation efforts, 15:13721 
(J;IL;in Hebrew) 
Boilers 
Compliance testing of Grissom AFB Central Heating Plant coal- 
fired boilers 3, 4, and 5, Grissom AFB, Indiana. Final report, 
29 January-15 February 1989, 15:14839 (R;US) 
Increased SO2 removal with the addition of alkali metals and 
chromium to calcium-based sorbents, 15:12340 (R;US) 
Catalytic Effects 
Acid-catalyzed reactions accelerated by polycyclic aromatic hy- 
drocarbons and coal. 1. Isomerization of 5,6,7,8-tetrahydro-1- 
naphthol, 15:12303 (J;US) 
Cleaning 
Effect of coal cleaning on the combustion environment - materi- 
als interaction, 15:12184 (J;US) 
Combustion 
BMFT status seminar 'Combustion research’. - 6. DVV colloquium 
‘Combustion properties of coals’, 15:12370 (R;DE;in German) 
Combustion characterization of low-rank coal fuels. Low-rank 
coal slurry combustion, 15:12407 (RA;US) 
Combustion inorganic transformations, 15:12305 (RA;US) 
Demonstration of advanced combustion techniques for a wall- 
fired boiler: A project proposed by Southern Company 
Services, Inc.: Comprehensive report to Congress Clean 
Coal Technology Program, 15:12377 (R;US) 
Development of coal dust combustion for small outputs, 
15:13292 (RA;DE;in German) 
Diesel utilization of low-rank coals, 15:12379 (RA;US) 
Experimental investigations of the formation and reduction of 
NO, in a quasi one-dimensional and isothermal coal dust/air 
combustion, 15:12345 (RA;DE;In German) 
Measurement techniques for examining the combustion of coal 
in flames, 15:14453 (RA;DE;in German) 
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Super-equilibrium sulfur removal from high temperature gases: 
Final report, 15:12332 (R;US) 

Survey of coal-oil and coal-water mixtures. Final report, 
15:12363 (R;IL;in Hebrew and English) 

Combustion Kinetics 

Kinetics of coal combustion: Part 1, Project description and 
summary: Final report, October 1984-September 1988, 
15:12383 (R;US) 

Kinetics of coal combustion: Part 2, Mechanisms and kinetics of 
coal volatiles combustion: Volume 1: Final report, October 
1984—September 1988, 15:12384 (R;US) 

Mathematical modelling of coal dust combustion, 15:12373 
(RA;DE;In German) 

Membrane separation of sulfur oxides from hot gas, 15:12343 
(J;US) 

Combustion Products 

Dissolution and crystallization of calcium sulfite platelets. Report 
for Sep 84-Aug 86, 15:12338 (R;US) 

Pollution effects of beryllium and beryllium compounds. January 
1970-October 1989 (Citations from the NTIS data base). Re- 
port for January 1970-October 1989, 15:14892 (R;US) 

Combustors 

Development of a vortex combustor (VC) for space/water heat- 
ing applications (proof-of-concept model development): 
Technical progress report No. 5, 15:12388 (R;US) 

Measurements in coal dust flames, 15:12372 (RA;DE;In German) 

TRW utility demonstration unit quarterly progress report, May, 
June, July 1989, 15:12392 (R;US) 

Comminution 

Coal pretreatment for two-stage liquefaction: Part 1, Liberation 

of coal macerais: Final report, 15:12244 (R;US) 
Coprocessing 

Co-pyrolysis of coal and hydrocarbon residues, 15:12261 
(R;XE;In French) 

Exploratory coprocessing research: Quarterly report No. 4, 
June 1, 1989—August 30, 1989, 15:12248 (R;US) 

Denitrification 
Corona-enhanced absorption of SO2/NO,, 15:12253 (RA;US) 
Desulfurization 

Corona-enhanced absorption of SO2/NO,, 15:12253 (RA;US) 

Genetic approach to microbial coal desulfurization, 15:12251 
(RA;US) 

Microbial removal of organic sulfur from coal (bacterial degrada- 
tion of sulfur containing heterocyclic compounds), 15:12250 
(RA;US) 

Diffusion 

Configurational diffusion of coal macromolecules: Quarterly 
progress report, September 16, 1989-December 15, 1989, 
15:12315 (R;US) 

Distribution 

Coal Distribution Data, 1988 (EIA Form 6). Data file, 15:12410 

(R;US) 
Dusts 

Experimental investigations of the formation and reduction of 
NO, in a quasi one-dimensional and isothermal coal dust/air 
combustion, 15:12345 (RA;DE;iIn German) 

Measurements in coal dust flames, 15:12372 (RA;DE;in German) 

Flames 

Measurement techniques for examining the combustion of coal 

in flames, 15:14453 (RA;DE;In German) 
Flocculation 

A new approach in ultrapurification of coal by selective floccula- 
tion: Quarterly report, 15:12255 (R;US) 

Coal flotation and flocculation in the presence of humic acids, 
15:12177 (RA;US) 

Flotation 
Coal flotation and flocculation in the presence of humic acids, 
15:12177 (RA;US) 
Fuel Siurries 
Direct liquefaction of low-rank coals, 15:12191 (RA;US) 
Gas Chromatography 


Inverse gas chromatography of coals and oxidized coals, 
15:12321 (BA;US) 





Heterogeneous Effects 

Flotation and flocculation chemistry of coal and oxidized coals: 
Annual report, September 15, 1988-September 14, 1989, 
15:12309 (R;US) 

Hydraulic Transport 

Survey of coal-oil and coal-water mixtures. Final report, 

15:12363 (R;IL;In Hebrew and English) 
Hydrogen Transfer 

Characterization-of coking coal. Hydrogen transfer during car- 
bonization, 15:12269 (RA;JP;In Japanese) 

ignition 

Experimental studies on group ignition of a cloud of coal parti- 
cles: Quarterly progress report No. 4, May 16—July 15, 1989, 
15:12394 (R;US) 

In-Situ Gasification 

A deep UCG (Underground Coal Gasification) test in India: 
Challenges and prospectives, 15:12206 (RA;US) 

A transient model of reverse combustion channel propagation, 
15:12208 (RA;US) 

Analytical results of blow off material of the Belgian-German 
thulin field test, 15:12202 (RA;US) 

Calamity hollow project: Burnout control of an underground 
mine fire, 15:12205 (RA;US) 

Laboratory characterization of overburden cores from Rocky 
Mountain | UCG test site, 15:12201 (RA;US) 

Lawrence Livermore National Laboratory Underground Coal 
Gasification project: Final report, 15:12299 (R;US) 

Mineralogical characterization of the residues from the Tono | 
UCG experiment, 15:12200 (RA;US) 

Modelling of the coal gasification process in the framework of 
the Belgo-German experiment thermodynamical equilibria 
and isotopic exchanges, 15:12204 (RA;US) 

Reconstruction of the thermal regime in the underground gasi- 
fier in thulin by means of particle analyses, 15:12203 (RA;US) 

Marketing Research 

The branch structure of the coal economy. Part A: general sur- 

vey of the world’s coal economies, 15:12409 (R;IL;ln Hebrew) 
Mineralogy 

Analytical results of blow off material of the Belgian-German 
thulin field test, 15:12202 (RA;US) 

Laboratory characterization of overburden cores from Rocky 
Mountain | UCG test site, 15:12201 (RA;US) 

Mineralogical characterization of the residues from the Tono | 
UCG experiment, 15:12200 (RA;US) 

Minerals 

Properties of ash particles generated during pulverized coal 

combustion, 15:12319 (R;US) 
Oxidation 

Coal Research Center. Final scientific report, 15:12293 (R;IL;In 

Hebrew and English) 
Performance 

Testing of Illinois coal in a circulating fluidized bed: Final report, 

15:12399 (R;US) 
Physical Properties 

Laboratory experiments on a controlled spontaneous ignition, 

15:12209 (RA;US) 
Plasticity 
Chemistry of coal plasticity. Carbonization of pitch/carbon black 
systems, 15:12318 (RA;JP;in Japanese) 
Processing 
Beneficiation of low-rank coals, 15:12175 (RA;US) 
Pulverized Fuels 

Mineral matter transformations in combustion of size-reduced 

coal, 15:12181 (R;NL) 
Quantitative Chemical Analysis 

Coal minerals analysis. A check on inter-laboratory agreement, 

15:12316 (R;NL) 
Reactivity 
Reactivity of whole coals, selected pure maceral fractions, and 
cleaned coal products, 15:12312 (RA;US) 
Refin 
Mild gasification, 15:12193 (RA;US) 
Research Programs 
Beneficiation of low-rank coals, 15:12175 (RA;US) 


COAL FINES 


Coal Research Center. Final scientific report, 15:12293 (R;IL;In 
Hebrew and English) 

Combustion characterization of low-rank coal fuels. Low-rank 
coal slurry combustion, 15:12407 (RA;US) 

Control of ash deposition in gas turbines, 15:13255 (RA;US) 

Diesel utilization of low-rank coals, 15:12379 (RA;US) 

Direct liquefaction of low-rank coals, 15:12191 (RA;US) 

Mechanistic study of chlorine removal from coal by high- 
temperature leaching, 15:12176 (RA;US) 

Mild gasification, 15:12193 (RA;US) 

Mode! analysis of sulfur reduction technology and sulfur emis- 
sion limitations, 15:12254 (RA;US) 

Turbine combustion phenomena, 15:13224 (RA;US) 

Reverse Combustion 

Reverse channel burning as a method for final linking at great 

depth, 15:12210 (RA;US) 
Solubility 

Effects of multivalent cations on low-rank solubilities in alkaline 
solutions and microbial cultures, 15:12322 (J;US) 

Supercritical fluid thermodynamics for coal processing: Topical 
report, September 15, 1988—September 30, 1989, 15:12313 
(R;US) 

Staged Combustion 
Reduction of NO, emissions in a swirled coal flame by particle 
injection into the internal recirculation zone, 15:12346 (RA;DE) 
Storage 
Coal Research Center. Final scientific report, 15:12293 (R;IL;In 
Hebrew and English) 
Surtace Properties 

Flotation and flocculation chemistry of coal and oxidized coals: 
Annual report, September 15, 1988—-September 14, 1989, 
15:12309 (R;US) 

Fundamental research on surface science of coal in support of 
physical beneficiation of coal: Quarterly technical progress re- 
port No. 8, July 1, 1989-September 30, 1989, 15:12308 (R;US) 

Modification of coal surfaces with methyl radicals, 15:12311 
(RA;US) 

Swelling 

Thermodynamics of the solvent swelling of coal: Technical 
progress report No. 5, September 1, 1989-November 30, 
1989, 15:12314 (R;US) 

Thermal Expansion 

Investigation of dilatation by new method, 15:12317 (RA;JP;In 

Japanese) 
Thermal Fractures 
Observation of crack formation during the coking process, 
15:12275 (RA;JP;in Japanese) 
Transport 
Integration of Eilat in Israel’s national coal harbour system. A 
technical and economic comparison between Eilat and 
Mediterranean alternatives for unloading coal, 15:12366 
(R;IL;In Hebrew) 
Qualifications in energy, 15:12365 (R;IL) 
Water Removal 
Coal-water interactions and preparation of dewatered ultrafine 
clean coal, 15:12178 (RA;US) 
Electro-osmotically enhanced dewatering/deliquoring of fine 
coal, 15:12179 (RA;US) 
COAL DEPOSITS 
See also COAL SEAMS 
Coal-bed methane development in Alabama. Biomonitoring of a 
produced water discharge from the Cedar Cove degasifica- 
tion field, Alabama. Final report, June 1986-December 1988, 
15:12567 (R;US) 
Geophysical survey by offset VSP, 15:12351 (RA;JP;In Japan- 
ese) 
COAL EXTRACTS 
Thermodynamics of the solvent swelling of coal: Technical 
progress report No. 5, September 1, 1989—-November 30, 
1989, 15:12314 (R;US) 
COAL FINES 
Development of pulverized coal firing techniques for use in low 
capacity plants. Final report, 15:14588 (R;DE;In German) 
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COAL FINES 


Mineral matter transformations in combustion of size-reduced 
coal, 15:12181 (R;NL) 

Modified wall grate firing for the use of fine coal, 15:14579 
(RA;DE;in German) 

COAL GAS 

Development of ceramic combustor for low BTU gases. Design 
and basic combustion characteristics, 15:14587 (R;JP;In 
Japanese) 

Long term reliability of desulfurization sorbent for hot coal gas 
desulfurization (Part 2). Residual sulfur influence, 15:12188 
(R;JP;in Japanese) 

New Sil standards on energy, 15:13801 (J;IL;iIn Hebrew) 

COAL GASIFICATION 

See also SHELL-KOPPERS GASIFICATION PROCESS 

Automatic measurement method for fusibility of coal and coke 
ash, 15:12335 (RA;JP;in Japanese) 

Chemical Reaction Kinetics 

Gasification ash and slag characterization, 15:12190 (RA;US) 

Production of hydrogen from low-rank coals, 15:12192 (RA;US) 

Semi-steady state approximation for underground gasification of 
thin coal seams, 15:12211 (RA;US) 

Data Acquisition Systems 

Data acquisition system and instrumentation for the Rocky 

Mountain | coal gasification test, 15:12197 (RA;US) 
Environmental Impacts 

Preliminary results of the environmental program and permitting 
at the Rocky Mountain | underground coal gasification project, 
15:12215 (RA;US) 

Gas-Flow Processes 

A transient model of reverse combustion channel propagation, 

15:12208 (RA;US) 
Hot Gas Cleanup 

Development of moving bed desulfurization method. Character- 
istics of regeneration and powdering of the sorbent, 15:12187 
(R;JP;In Japanese) 

Long term reliability of desulfurization sorbent for hot coal gas 
desulfurization (Part 2). Residual sulfur influence, 15:12188 
(R;JP;in Japanese) 

Mathematical Models 

Mathematical model of gas mixtures concentration of components 

from underground brown coal gasification, 15:12212 (RA;US) 
Physical Properties 

Gasification ash and slag characterization, 15:12190 (RA;US) 

Semi-steady state approximation for underground gasification of 
thin coal seams, 15:12211 (RA;US) 

Radiant Heat Transfer 
Optical properties of fly ash: Quarterly report, 1 January—-31 
March 1989, 15:12389 (R;US) 
Research Programs 
Gasification ash and slag characterization, 15:12190 (RA;US) 
Production of hydrogen from low-rank coals, 15:12192 (RA;US) 
Site Characterization 

Advancecd computational simulations for UCG (underground 
coal gasification) cavity induced structural responses, 
15:12214 (RA;US) 

Data acquisition system and instrumentation for the Rocky 
Mountain | coal gasification test, 15:12197 (RA;US) 

Preburn geologic and hydrologic characteristics affecting pro- 
cess results at the Rocky Mountain | UCG (underground coal 
gasification), 15:12217 (RA;US) 

Semi-steady state approximation for underground gasification of 
thin coal seams, 15:12211 (RA;US) 

The Rocky Mountain | CRIP (Controlled Retracting Injection 
Point) experiment: Comparison of model predictions with field 
data, 15:12213 (RA;US) 

The role of hydrogeology in the Rocky Mountain | underground 
coal gasification test, Carbon County, Wyoming, 15:12216 
(RA;US) 

The use of the VLF-EM method for detection of subsurface fault- 
ing and fracturing at the RM-1 UCG site, 15:12207 (RA;US) 

COAL GASIFICATION PLANTS 

Coal tar clean-up of Ontario rivers, 15:12348 (RA;CA) 

Environmental considerations at former manufactured gas plant 
sites: A health and safety perspective, 15:12347 (RA;CA) 
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Qualifications in energy, 15:12365 (R;IL) 

Rocky Mountain | UCG (underground coal gasification) opera- 
tions, 15:12218 (RA;US) 

Shell Coal Gasification Project (SCGP-1) shakedown and 
demonstration phases: Interim report, 15:12258 (R;US) 

COAL INDUSTRY 

Fiduciary relationships in the resource industry, 15:12556 
(RA;CA) 

Secondary recovery of coal fines: An environmental and eco- 
nomic cost/benefit analysis. Final report, 15:12339 (R;US) 

Some concepts to measure the productivity of the Chinese coal 
mining industry, 15:12406 (R;DE) 

COAL LIQUEFACTION 

See also TSL PROCESS 

Bench-scale unit for coal liquefaction for the Peoples Republic 
of China. Final report, 15:12260 (R;DE;In German) 

Coal Research Center. Final scientific report, 15:12293 (R;IL;In 
Hebrew and English) 

Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, November 
1, 1988—January 31, 1989, 15:12249 (R;US) 

Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, May 4, 
1989—July 31, 1989, 15:12256 (R;US) 

Direct liquefaction of low-rank coals, 15:12191 (RA;US) 

Liquefaction reactivity of low-rank coals, 15:12189 (RA;US) 

Production of liquids from coal by low-temperature pyrolysis. Fi- 
nal report, 1 April 1983-30 September 1983, 15:12298 (R;IL) 

COAL LIQUIDS 

Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 9, September 15, 1989-December 
15, 1989, 15:12247 (R;US) 

Separation of mild gasification liquid products using open- 
column chromatography, 15:12324 (J;US) 

The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report, December 15, 1988—March 14, 1989, 15:12246 (R;US) 

COAL MINES 

Analysis of chain pillar stability, German Creek Central Colliery, 
Central Queensland, 15:12352 (R;AU) 

Determining the quartz content of respirable dust by FTIR, 
15:12412 (R;US) 

Method of extracting coal from a coal-refuse pile, 15:12344 (P;US) 

COAL MINING 

Computer modeling of continuous-miner cutting systems for dust 
generation. Report of Investigations/1989, 15:12362 (R;US) 

Dams Safety committee numerical modelling of mining induced 
surface subsidence - extension of previous study. ‘Application 
of NTJTEP2 to mining under reservoirs’, 15:12353 (R;AU) 

Elastic wave radar for the detection of faults in advance of work- 
ing faces, 15:12360 (R;XE;In French) 

Some concepts to measure the productivity of the Chinese coal 
mining industry, 15:12406 (R;DE) 

COAL PREPARATION PLANTS 
Numerical analysis of process yield losses, 15:12174 (R;CA) 
COAL SEAMS 

Elastic wave radar for the detection of faults in advance of work- 
ing faces, 15:12360 (R;XE;In French) 

Rocky Mountain 1 underground coal gasification test: In-situ coal 
conversion using directionally drilled wells, 15:12301 (BA;US) 

COAL TAR 
Characterization of extracted tar, 15:12263 (RA;JP;In Japanese) 
Coal tar clean-up of Ontario rivers, 15:12348 (RA;CA) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 


COAL-FIRED GAS TURBINES 

Previous to February 1980 this concept was indexed to GAS 
TURBINES. 

Acoustically enhanced combustion of MCWSF (micronized coal 
water slurry fuel), 15:13237 (RA;US) 

Advanced coal combustion, 15:13261 (RA;US) 

Advanced coal-fueled gas turbines for utility applications, process 
economics and marketing assessments, 15:13229 (RA;US) 





Advanced coal-fueled industrial cogeneration gas turbine sys- 
tem, an overview, 15:13227 (RA;US) 

Advanced combustion techniques, 15:13236 (RA;US) 

Advanced turbine design for coalfueled engines, 15:13257 
(RA;US) 

Coal-fired gas turbine system analysis, 15:13274 (RA;US) 

Coal-fueled gas turbines for cogeneration application, 15:13228 
(RA;US) 

Coal-water slurry fuels-environmental and economic impacts in 
direct coal-fired gas turbines, 15:13256 (RA;US) 

Integrated low emissions cleanup system for direct coal-fueled 
turbines (electrochemical reactor): Phase |, 15:13247 (RA;US) 

Integrated low emissions cleanup system for direct coal-fueled 
turbines moving-fluid bed contactors/ceramic filters, 15:13246 
(RA;US) 

Rich lean combustor results, 15:13233 (RA;US) 

Slagging combustor development, 15:13234 (RA;US) 

Subscale slagging combustor test results, 15:13235 (RA;US) 

Testing and evaluation of electrostatic agglomerator, 15:13248 
(RA;US) 

Thermal protective coatings for gas turbines. Progress report 
no. 3, 15:12404 (R;IL;in Hebrew) 

COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 


COALTEK PROCESS 
See FUEL FEEDING SYSTEMS 


COARSE MESH METHOD 
See FINITE DIFFERENCE METHOD 


COAST 
See SHORES 


COASTAL REGIONS 

Analysis of impacts: Produced waters in sensitive coastal habi- 
tats. Central coastal Gulf of Mexico, 15:12550 (R;US) 

Chemical composition of precipitation and wet/dry deposition of 
sulfur compounds around the coastal area, 15:14850 (R;JP;in 
Japanese) 

Effect of earthquakes on the stability of sedimentation in the con- 
tinental shelf and slope in Israel, 15:15012 (RA;IL;in Hebrew) 

Health assessment for Nearshore/Tideflats, Tacoma, Washing- 
ton, Region 10. CERCLIS No. WAD980726368. Final report, 
15:13955 (R;US) 

COASTAL WATERS 
Artificial radioactivity on the coasts of Northern Ireland, 
15:15070 (R;GB) 
COATINGS 
See also ANTIREFLECTION COATINGS 
ENERGY BEAM DEPOSITION FILMS 
PAINTS 
PROTECTIVE COATINGS 
SPIN-ON COATINGS 

Investigation of a ceramic-metal interface prepared by anodic 
spark deposition, 15:14202 (BA;FR) 

Microstructural variations in aluminum oxide coatings deposited 
using a dual beam ion system, 15:14167 (R;US) 

COBALT 

A mineralogical investigation of samples from the Eenzaamheid 
cobalt-molybdenum deposit, 15:14266 (R;ZA) 

Interfacial chemistry in solvent extraction systems: Progress re- 
port, June 1, 1989-May 31, 1990, 15:14305 (R;US) 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a water- 
gas shift catalyst, July 1, 1989-September 30, 1989, 
15:13017 (R;US) 

COBALT ALLOYS 

See also COBALT BASE ALLOYS 

Crystal and magnetic structure of Er2(Co, Fe; _,)17 compounds, 
15:14070 (R;US) 

Improved amorphous metal materials for magnetic pulse com- 
pression, 15:14093 (R;US) 

COBALT BASE ALLOYS 

Environmental embrittlement: A major cause for low ductility of 

ordered intermetallics, 15:14074 (R;US) 


COBALT COMPLEXES 

Reactions of the 17-electron 
bis(dimethyiglyoximato)(triphenyiphosphine)rhodium(Il) _radi- 
cal with cobalt(IIl) complexes, 15:14357 (J;US) 

COBALT COMPOUNDS 

Cobait(!), -(Il), and -{Ill) complexes of a tetraaza 
14-membered macrocycle, 5,7,7,12,14,14-hexamethyl- 
1,4,8,11-tetraazacyclotetradeca-4,11-diene (L). Crystal and 
molecular structures of [CoL(CO))CIO,, trans-CoLCl, and 
cis-[CoL(CO3)|CIO,4, 15:14378 (J;US) 

COGENERATION 

Prior to November 1980, this concept was indexed to CO- 
GENERATION. 

Solid-oxide fuel-cell cogeneration-system conceptual design. 
Program 2, final report, April 30, 1987-July 31, 1989, 
15:13711 (R;US) 

COGENERATION PLANTS 

See DUAL-PURPOSE POWER PLANTS 
COILS (MAGNETIC) 

See MAGNET COILS 
COKE 

84th special meeting on coke. Abstracts (1988), 15:12271 
(R;JP;in Japanese) 

Breaking behavior of coke in the drum tester, 15:12266 
(RA;JP;in Japanese) 

Coke degradation behavior with molten FeO, 
(RA;JP;in Japanese) 

Coke design system, 15:12274 (RA;JP;in Japanese) 

Discrimination of surface characteristics of cokes by image pro- 
cessing, 15:12286 (RA;JP;in Japanese) 

Formation of pore of coke, 15:12264 (RA;JP;in Japanese) 

Relation between pore structure and strength of coke, 15:12276 
(RA;JP;!n Japanese) 

Research on numerical coal-blending effects, 
(RA;JP;in Japanese) 

Size degradation behavior of coke, 15:12292 (RA;JP;in Japan- 
ese) 

Tensile strength of formed cokes produced through preheat- 
treatment, 15:12265 (RA;JP;in Japanese) 

Weathered coal use in blends for coal making, 15:12277 
(RA;JP;In Japanese) 

COKE OVENS 

Automation and mechanization of coke oven operation at Kim- 
itsu works, 15:12291 (RA;JP;in Japanese) 

Development of dynamic combustion control system for individ- 
ual coke oven, 15:12290 (RA;JP;in Japanese) 

Effect of heat treatment conditions in coke oven on CSR, 
15:12288 (RA;JP;in Japanese) 

Enlargement of COG at coke oven, 15:12279 (RA;JP;in Japan- 
ese) 

Man power saving installations on the top of coke oven plant No.1 
battery in Mizushima works, 15:12289 (RA;JP;in Japanese) 

COKE-OVEN GAS 

See COAL GAS 

COKING 

Co-pyrolysis of coal and hydrocarbon residues, 15:12261 
(R;XE;In French) 

Extract yields and tensile strength of residue cokes from single 
coals in the preheat treatment formed coking process, 
15:12285 (RA;JP;In Japanese) 

Observation of crack formation during the coking process, 
15:12275 (RA;JP;in Japanese) 

Proceedings of 85th Special Coke Meeting in 1988, 15:12281 
(R;JP;In Japanese) 

Production and utilization of blast furnace coke in the future, 
15:12283 (RA;JP;in Japanese) 

Systematization of by-product plant. (1) Development of on-line 
analyzers for treatment of gas liquor, 15:12278 (RA;JP;In 
Japanese) 

COKING PLANTS 

Construction and operation of CDQ plant for Yawata No 4, 5 
coke oven, 15:12268 (RA;JP;In Japanese) 

Construction and operation of coal handling plant, 15:12267 
(RA;JP;in Japanese) 


15:12280 


15:12287 
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CCKiNG PLANTS 


Development of Coal-in-tube dryer, 15:12282 (RA;JP;In Japan- 
ese) 

Gist of the 83rd Coke Special Council's presentations (1987), 
15:12262 (R;JP;in Japanese) 

New on-line measuring system of blended coal dilatation, 
15:12273 (RA;JP;In Japanese) 

COLIFORMS 
Detection of fecal coliforms in water by using ((14)C)mannitol, 
15:15123 (R;US) 

COLLECTOR PROPERTIES 

See PERMEABILITY 
COLLECTOR PROPERTIES (ROCKS) 

See PERMEABILITY 
COLLEGES 

See EDUCATIONAL FACILITIES 
COLLIDER DETECTOR AT FERMILAB 

See CDF 
COLLIDING BEAMS 

Quantum radiation theory in inhomogeneous external fields, 

15:15614 (R;SU) 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 
Bifurcation theory of poloidal rotation in tokamaks: A model for 
L-H transition, 15:15671 (J;US) 
COLLOID COAGULATION 
See FLOCCULATION 
COLLOIDS 
See also EMULSIONS 
FOAMS 
GELS 

An introduction to surface energetics and a survey of tempera- 
ture dependence studies, 15:12485 (R;CA) 

Dynamic Burstein-Moss_ shift in semiconductor 
15:14431 (J;US) 

COLOGNE SPIRITS 

See ETHANOL 

COLOR MODEL 
Color-dielectric models from a lattice point of view, 15:15510 
(J;US) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER BASIN 

A proposed methodology to assess the cumulative impacts of 
hydroelectric development in the Columbia River Basin, 
15:13026 (R;US) 

COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS 

Comparative evaluations of the performance of three solar col- 
lectortypes, 15:13113 (R;NL;In Dutch) 

COMBINED GAS AND STEAM CYCLE POWER PLANTS 

See COMBINED-CYCLE POWER PLANTS 

COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 

Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 

Development of ceramic combustor for low BTU gases. Design 
and basic combustion characteristics, 15:14587 (R;JP;in 
Japanese) 

Development of moving bed desulfurization method. Character- 
istics of regeneration and powdering of the sorbent, 15:12187 
(R;JP;In Japanese) 

Development of the power generation system after the Ruthen- 
berg power station, 15:13648 (R;IL;in Hebrew) 

Nested-fiber filter for high-temperature high-pressure particulate 
removal, 15:13264 (RA;US) 

Regional application of natural-gas-fired combined-cycle power 
generation, 15:13285 (BA;US) 

Technology assessments for advanced fossil power systems, 
15:13276 (R;US) 


colloids, 
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COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
STAGED COMBUSTION 

Air quality modelling of emissions from prescribed burning: Fi- 
nal report, 15:13559 (R;US) 

BMFT status seminar ‘Combustion research’. - 6. DVV colloquium 
‘Combustion properties of coals’, 15:12370 (R;DE;In German) 

Coal/char reactivity, 15:12306 (RA;US) 

Combustion inorganic transformations, 15:12305 (RA;US) 

Combustion instabilities in liquid-fueled propulsion systems: An 
overview, 15:14452 (RA;FR) 

Investigation of fuel-additive effects on sooting flames. Final re- 
port, 1 June 1986-31 May 1989, 15:14451 (R;US) 

Mineral matter transformations in combustion of size-reduced 
coal, 15:12181 (R;NL) 

Optical properties of fly ash: Quarterly report, 1 January—31 
March 1989, 15:12389 (R;US) 

Sandia Technology: Volume 13, No. 3, 15:14807 (R;US) 


COMBUSTION CHAMBERS 
Development of carpet-roll combustion system in slant wall jet 
impinging type of D-1 diesel engine, 15:14029 (RA;JP;In 
Japanese) 


COMBUSTION KINETICS 
Combustion instabilities in liquid-fueled propulsion systems: An 
overview, 15:14452 (RA;FR) 
Mathematical modelling of coal dust combustion, 15:12373 
(RA;DE;In German) 
Modelling of fluidized-bed combustion with selected examples, 
15:12376 (RA;DE;In German) 


COMBUSTION PRODUCTS 

Application of low-NOx precombustor technology to the inciner- 
ation of nitrogenated wastes, 15:13892 (R;US) 

Determination of particle-size distribution and chemical compo- 
sition of particulate matter from selected sources in California. 
Volume 1. Final report, Volume 2 and Volume 3 (appendices), 
15:14881 (R;US) 

Draft test report: A performance test on a spray dryer, fabric fil- 
ter, and wet-scrubber system. Draft report, 15:14915 (R;US) 
Evaluation of emission-control options at Leeds Architectural 

Products, 15:14911 (R;US) 

Increased SO2 removal with the addition of alkali metals and 
chromium to calcium-based sorbents, 15:12340 (R;US) 

Legislation for environmental protection: State and trends in air 
pollution control, 15:14841 (TJ;GB) 

POHCS (Principal Organic Hazardous Constituents) and PICS 
(products of incomplete combustion) screening protocol. Final 
report, February-August 1987, 15:13895 (R;US) 

Performance audit results for volatile POHC (Principal Organic 
Hazardous Constituents) measurements during RCRA (Re- 
source Conservation and Recovery Act) trial burn tests, 
15:13877 (R;US) 

Pollution effects of beryllium and beryllium compounds. January 
1970-October 1989 (Citations from the NTIS data base). Re- 
port for January 1970-October 1989, 15:14892 (R;US) 

Solid residues of combustion from coal-fired power stations, 
15:12326 (RA;DE;in German) 


COMBUSTORS 
See also CATALYTIC COMBUSTORS 
CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 
Development of a vortex combustor (VC) for space/water heat- 
ing applications (proof-of-concept model development): 
Technical progress report No. 5, 15:12388 (R;US) 
Development of a vortex combustor (VC) for space/water heating 
applications (proof-of-concept model development): Technical 
progress report No. 7, May—July 1989, 15:12387 (R;US) 
Development of ceramic combustor for low BTU gases. Design 
and basic combustion characteristics, 15:14587 (R;JP;In 
Japanese) 
Technological development of new methods of burning coal and 
mixtures. Final scientific report for 1 April 1983-30 Mar 1984, 
15:12401 (R;IL;In Hebrew) 





COMMENSALISM 
See SYMBIOSIS 


COMMERCIAL BUILDINGS 
See also HOTELS 
RESTAURANTS 
Assessment of large-tonnage, gas-fired cooling technologies for 
the commercial sector. Topical report, January 1987-July 
1988, 15:12581 (R;US) 
Energy efficiency and conservation in the commercial buildings 
section, 15:13788 (RA;CA) 
COMMERCIAL SECTOR 
Energy balance in Israel: final uses of petroleum products. Liter- 
ature review, methodology, development of models and data 
review. Interim reports 1 and 2, 15:13587 (R;IL;in Hebrew) 
COMMINUTION 
Energy aspects in hydrometallurgy, 15:13853 (RA;CA) 
COMMON MARKET 
PASSYS: A EEC poomoted action aimed at energy saving in 
builidngs. The Italian contribution, 15:13089 (RA;IT) 
COMMUNICATIONS 
See also DATA TRANSMISSION 
The PG & E Diablo Canyon Nuclear Power Plant integrated 
communications system, 15:13354 (J;US) 
COMMUNITIES 
See also PLANNED COMMUNITIES 
Energy in housing and community development: Report of the 
DOE/HUD seventh national conference on Community En- 
ergy Systems: Summary, 15:13729 (R;US) 
The environmental and economic benefits of avoided energy 
consumption in the buildings sector, 15:13791 (R;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 


COMPACT IGNITION TOKAMAK 

A Tokamak proposed as a next-step after TFTR, i.e., for exten- 
sive ignited-core studies. 

CIT grounding for power, equipment, and personnel safety, 
15:13452 (BA;US) 

Configuration development of a hydraulic press for preloading 
the toroidal field coils of the Compact Ignition Tokamak, 
15:15727 (BA;US) 

Design of a tritium-compatible vacuum pumping system for the 
Compact Ignition Tokamak, 15:15712 (BA;US) 

Engineering features of the Alcator C-mod tokamak, 15:15703 
(BA;US) 

Environmental assessment for the Compact Ignition Tokamak, 
15:15754 (BA;US) 

Passive safety features of some recent fusion designs, 
15:13454 (BA;US) 

Plans for the CIT Instrumentation and Control System, 
15:15770 (BA;US) 

Safety considerations in the CIT design, 15:13455 (BA;US) 

The in-vessel tritium inventory for the Compact Ignition Toka- 
mak, 15:15717 (BA;US) 

The integrated CIT TF coil analysis system, 15:15701 (BA;US) 

COMPACT TORUS 

Prior to October 1982, this concept was indexed to THER- 
MONUCLEAR DEVICES or to a particular experiment if 
known, e.g., REVERSE-FIELD PINCH. 

See also FIELD-REVERSED THETA PINCH DEVICES 

Fusion propulsion study. Final report, September 1987-January 
1989, 15:15672 (R;US) 

COMPACTIFICATION 

Process by which the number of space-time dimensions may be 
reduced. 

Cosmic string in compactified gauge theory, 15:15325 (R;JP) 

COMPETITION 

Opening of the gas market to additional participants, 15:12583 

(R;IL;In Hebrew) 
COMPILED DATA 

Evaluation of the use of flat terrain models versus complex ter- 
rain screening models in estimating pollutant transport and 
deposition in complex terrain, 15:14956 (R;US) 


COMPOSITE MATERIALS 
Microstructure 


COMPLEX TERRAIN 

COMPLEX1. EPA/ORD (Environmental Protection Agency/Office 
of Research and Development) air-quality simulation model 
(for microcomputers). Model-Simulation, 15:14928 (R;US) 

COMPLEX1. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) air-quality sim- 
ulation model. Model-Simulation, 15:14933 (R;US) 

Evaluation of the use of flat terrain models versus complex ter- 
rain screening models in estimating pollutant transport and 
deposition in complex terrain, 15:14956 (R;US) 

RTDM 3.2: Rough Terrain Diffusion Model. EPAYORD (Envi- 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14929 (R;US) 

Transport of atmospheric aerosols above the Sierra Nevada 
slopes. Final report, 1985-1986, 15:14914 (R;US) 

COMPLEXES 

See also AMMINES 

AMMONIUM COMPLEXES 
GALLIUM COMPLEXES 
INDIUM COMPLEXES 
SELENIUM COMPLEXES 
SULFUR COMPLEXES 
THALLIUM COMPLEXES 
TRANSITION ELEMENT COMPLEXES 
ZINC COMPLEXES 

Bisaxially substituted 2,3-naphthalocyaninatoiron compounds, 
15:14345 (J;IL) 

Linear chain ferromagnetic charge transfer compounds, 
15:14347 (J;IL) 

Soluble polychelatogenes for separation of actinide ions by 
membrane filtration, 15:14325 (J;IL) 

Synthesis and properties of conducting bridged macrocyclic 
metal complexes, 15:14333 (J;IL) 

The 1:1 mixed stack complex of tetrathiafulvalene and 2,5- 
dibenzyltetracyanoquinodimethane (TTF:DBTCNQ) at 115 K, 
15:14348 (J;IL) 

Use of electrochemical techniques in the synthesis, characteri- 
zation and application of molecular conductors: cation effects 
in the oxidation and reduction of TTF[Ni(dmit)2} electrodes, 
15:14346 (J;IL) 

COMPLEXING AGENTS 
See CHELATING AGENTS 
COMPOSITE MATERIALS 

Sol-gel processes and materials. April 1977-October 1989 (Cita- 
tions from the International Aerospace Abstracts data base). 
Report for April 1977-October 1989, 15:14215 (R;US) 

Bonding 
Adhesive for composite bonding, 15:14222 (R;US) 
Compression Strength 

Compressive strength of carbon/epoxy laminated under multiax- 

ial stress: Final annual report, 15:14224 (R;US) 
Electron Microscopy 
Microstructural characteristics of SiC-whisker toughened ce- 
ramic composites: Results from TEM, 15:14207 (RA;DE) 
Fabrication 
High-strength particulate ceramics, 15:14255 (P;US) 
Fatigue 

Fatigue behavior of silicon carbide whisker/aluminum compos- 

ite. Final report, 15:14192 (R;US) 
Fibers 

Toxicity of fibers and fiber composites. October 1988-November 
1989 (Citations from the NTIS data base). Report for October 
1988-November 1989, 15:15226 (R;US) 

Materials Testing 

[Processing, testing and evaluation of advanced materials]: For- 
eign trip report, November 24, 1989—December 6, 1989, 
15:14214 (R;US) 

Mechanical Properties 

Localization of ultrasound in thick composites. Interim report, 

15:14190 (R;US) 
Microstructure 

Microstructural characteristics of SiC-whisker toughened ce- 

ramic composites: Results from TEM, 15:14207 (RA;DE) 
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COMPOSITE MATERIALS 
Reintorced Materials 


Reinforced Materials 
Boron-reinforced composites. May 1980-November 1989 
(Citations from the NTIS data base). Report for May 1980- 
November 1989, 15:14216 (R;US) 


Research Programs 
intermetallic and ceramic matrix composites for 815 to 1370 C 
(1500 to 2500F) gas turbine engine applications, 15:14211 
(R;US) 
Stress Analysis 
The structural response of unsymmetrically laminated compos- 
ite cylinders, 15:14210 (R;US) 
Temperature Effects 
The structural response of unsymmetrically laminated compos- 
ite cylinders, 15:14210 (R;US) 
Tensile Properties 
Behavior of metal-matrix composites at cryogenic temperatures. 
Final report, 29 September 1986-30 March 1987, 15:14191 
(R;US) 
The structural response of unsymmetrically laminated compos- 
ite cylinders, 15:14210 (R;US) 
Thermal Expansion 
Coefficients of thermal expansion for a carbon-carbon compos- 
ite, 15:14223 (R;US) 
Thermal Stresses 
Toughening of a particulate-reinforced/ceramic-matrix compos- 
ite. Technical report, 15:14193 (R;US) 


Thermopiastics 
Adhesive bonding of thermoplastic composites. Final report, 23 
July 1986-23 September 1989, 15:14194 (R;GB) 
Threaded Joints 
Threaded joint design for composites: Supplemental report, 
15:14225 (R;US) 
Wave Propagation 
Localization of ultrasound in thick composites. Interim report, 
15:14190 (R;US) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 


COMPRESSORS 
High speed compressor for heat pumps. Series 2. Final report 
1983-1984, 15:13844 (R;IL;lIn Hebrew and English) 
COMPTON EFFECT 
Radiative corrections 
15:15478 (J;US) 
COMPTON SCATTERING 
See COMPTON EFFECT 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 


COMPUTER ARCHITECTURE 

ISI's (Information Sciences Institute) SDI (Strategic Defense Ini- 
tiative) architecture simulator: The 'KMAC’ battle manager 
specification language. Research report, 15:15793 (R;US) 

Languages, systems, and tools for systolic computation. Report 
for 11 August 1984-7 November 1988, 15:15794 (R;US) 

Parallel language constructs for tensor-product computations on 
loosely coupled architectures. Final report, 15:15799 (R;US) 

COMPUTER CALCULATIONS 

Methods, not results. 

Computer program for calculation of transmission line insulation 
clearances, 15:13520 (R;JP;In Japanese) 

Examination of thermal characteristics of buildings. Final report, 
15:13768 (R;IL;in Hebrew) 

Fan-in algorithm for distributed sparse numerical factorization. 
Research report, 15:15791 (R;US) 

GENFUN, a computer program for drawing graphs from files, 
15:15804 (R;IL;lIn Hebrew and English) 

Operations of the Institute for Petroleum Research and Geo- 
physics, geophysical researches and the Earthquake 
Follow-up Unit, 15:12451 (RA;IL;in Hebrew) 

Wind turbine with air-filled envelope. Design, production and 
preliminary testing of separate subsystems as well as com- 
plete turbine (16.6 m diameter), 15:13202 (R;IL) 


to polarized Compton scattering, 
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COMPUTER CODES 

Computer codes are indexed by their initial letter and CODES, 
e.g., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 

See also BCODES 

C CODES 
G CODES 
H CODES 
| CODES 

L CODES 
M CODES 
O CODES 
P CODES 
R CODES 
S CODES 
T CODES 

A new hardware and software configuration for the PBX-M neu- 
tral beam computer system, 15:15775 (BA;US) 

A rule-based computer control system for PBX-M neutral 
beams, 15:15751 (BA;US) 

Analysis of loss-of-coolant accident for MURR 30-MW power- 
upgrade project using RELAPS/MOD2, 15:13408 (D;US) 

Directions for the climatic design of hotel buildings with 
maximum energy saving. "Analysis of energy saving in gue- 
strooms, wings and minimum thermal insulation”. 4th 
progress report for 1 Apr 1987-30 Apr 1988. (Summary report 
on the minimum thermal insulation requirements for hotel 
buildings), 15:13793 (R;IL;In Hebrew) 

Documentation of speciation programs, 15:12817 (R;US) 

Effect of heating patterns on energy conservation and peak con- 
sumption on the dwelling and national scales. Report no. 3, 
final, 15:13784 (R;IL;In Hebrew and English) 

GRAFIN-GRAFIX interactive program, 15:13816 (R;US) 

Improved mesh generator for the POISSON group codes, 
15:14663 (BA;US) 

Post-test calculation of thermal-hydraulic behaviour in Demona 
experiment B3 with various computer codes used in EC Mem- 
ber States, 15:13340 (R;FR) 

STEM - software test and evaluation methods. A study of failure 
dependency in diverse software, 15:13337 (R;GB) 

Spot damping of structural vibrations: Dynamic load conditions 
in a pipeline, 15:13433 (R;DE;in German) 

The integrated CIT TF coil analysis system, 15:15701 (BA;US) 

The temperature dependence of electrode reactions in fuel 
cells. Annual report, 1987-1988, 15:13710 (R;IL) 

Verification of TARP by comparison with measurements in moni- 
tored unoccupied dwellings subjected to various heating 
patterns. Final report no. 2, 15:13780 (R;IL;In Hebrew and 
English) 

COMPUTER GRAPHICS 

GENFUN, a computer program for drawing graphs from files, 
15:15804 (R;IL;in Hebrew and English) 

GRAFIN-GRAFIX interactive program, 15:13816 (R;US) 

INPREP: Interactive Plotting and REPorting manual. Report for 
August 1987-July 1989, 15:13817 (R;US) 


COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 


COMPUTER NETWORKS 
Performance evaluation of autonomous decentralized power 
control systems. Reliability and control time estimation of com- 
puter networks for power control, 15:13517 (R;JP;In Japanese) 


COMPUTER OUTPUT DEVICES 
High densification technology of power supplies for electronic 
equipment. High density mounting of power supply by con- 
ductive water cooling, 15:14627 (RA;JP;in Japanese) 


COMPUTER PROGRAM DOCUMENTATION 

Use only in conjunction with literary indicator V for indexing the 
actual documentation which enables the installation and use 
of a computer code. 

Acoustic modeling through transport integrals and finite differ- 
ence method, 15:15266 (RA;IL;In Hebrew) 

The use of diffraction waves to estimate parameters of scatter- 
ing objects, 15:15269 (RA;IL;In Hebrew) 





COMPUTER PROGRAMMING 

See PROGRAMMING 

COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 

CAD work station for electronics designer, 15:14628 (R;SU;In 

Russian) 
COMPUTER-AIDED INSTRUCTION 

Computer-based tutors for explaining and managing the 
process of diagnostic reasoning. Final report, March 1985- 
December 1988, 15:15798 (R;US) 

COMPUTERIZED CONTROL SYSTEMS 

A nurseryman’s primer on greenhouse computers: Technical 
note, 15:13831 (R;CA) 

Demonstration projects for energy conservation, 15:13992 (R;IL) 

Demonstration projects: conservation and efficiency through 
proven technology, 15:13630 (RA;IL) 

High Temperature Borehole Televiewer software user manual, 
15:14789 (R;US) 

The temperature dependence of electrode reactions in fuel 
cells. Annual report, 1987-1988, 15:13710 (R;IL) 

COMPUTERIZED SIMULATION 

Directions for the climatic design of hotel buildings with maxi- 
mum energy saving - winter thermal performance in the guest 
room wings in an existing hotel and evaluation of TTTC 
method thermal forecasting accuracy. Report No. 5, 15:13783 
(R;IL;In Hebrew) 

Experiences using object-oriented development in a large bat- 
tlefield simulation (ConMod), 15:14811 (R;US) 

Feasibility of solar ponds based on Ozdor method: completion 
of the numerical simulations and the analysis of the experi- 
mental set-up performance. Interim report, 15:13110 (R;IL;In 
English and Hebrew) 

Space-time and simulation. Research report, 15:15790 (R;US) 

Study of the dielectrophoretic trapping mechanism of fine parti- 
cles in laminar flow for non conductive liquids, 15:12518 
(D;IL;In Hebrew and English) 

Three-dimensional simulation of free-electron laser harmonics 
with FRED, 15:14648 (R;US) 

User instruction manual for GEODYN2: A geological formation— 
bottom hole assembly, 15:15284 (R;US) 

COMPUTERIZED TOMOGRAPHY 

An imaging technique in which transmission measurements of a 
narrow beam of rays, photons, or particles made at several dif- 
ferent angles around an object may be used with a computer 
program to obtain a clear image of one plane of the object. 

The potential use of transmission tomography techniques for 
the quality checking of cement encapsulated and vitrified 
wastes, 15:14566 (R;GB) 

COMPUTERS 
See also CRAY COMPUTERS 
HYPERCUBE COMPUTERS 
MICROPROCESSORS 
Sandia Technology: Volume 13, No. 3, 15:14807 (R;US) 
CONCRETE BLOCKS 

Examination of the possibilities for using local materials for 
home-heating stoves, 15:13745 (R;IL;in Hebrew) 

Project 13: Uses of oil shale ashes, 15:12627 (RA;IL;In Hebrew) 

CONCRETES 

Contaminated concrete scabbling at the Shippingport station 
decommissioning project, 15:13460 (J;US) 

Transport of gases through concrete: Progress report January - 
June 1989, 15:12650 (R;GB) 

Upgrade soniscope concrete testing instrument, 15:14570 (R;CA) 

CONDENSATION NUCLEI 
Condensation growth and nucleation scavenging over large 
fires, 15:14943 (R;US) 
CONDENSED AROMATICS 
See also ANTHRACENE 
NAPHTHALENE 
PYRENE 

Fluorescence lifetime selectivity in excitation-emission matrices 
for qualitative analysis of a two-component system, 15:14295 
(J;US) 


CONDENSERS (ELECTRIC) 

See CAPACITORS 
CONDUCTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
CONDUCTIVITY (THERMAL) 

See THERMAL CONDUCTIVITY 
CONDUCTORS (ELECTRIC) 

See ELECTRIC CONDUCTORS 
CONFERENCES 

See MEETINGS 


CONFIGURATION INTERACTION 
Not an interaction in the sense of INTERACTIONS. 
On the collision geometry in nuclear interactions, 15:15459 (R;SE) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSTRUCTION 
See also CWIP 
Near-surface test facility construction report: Project B-300, 
15:12760 (R;US) 
Preliminary evaluation of piezometer responses at DC-19, DC-20, 
and DC-22, during construction of DC-23W, 15:12869 (R;US) 
Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.6: Con- 
struction management approaches, 15:13318 (R;US) 
CONSTRUCTION INDUSTRY 
Examination of the possibilities for the use of local materials for 
the construction of home heating stoves, 15:14999 (RA;IL;In 
Hebrew) 
CONSTRUCTION WORK IN PROGRESS 
See CWIP 
CONSUMPTION RATES 
For actions, ratios, percentages; not for consumption as a func- 
tion of time. 
Air quality modelling of emissions from prescribed burning: Fi- 


nal report, 15:13559 (R;US) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 


CONTACTORS 
See SWITCHES 


CONTACTS (ELECTRIC) 
See ELECTRIC CONTACTS 


CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

BWIP [Basalt Waste Isolation Project] crack growth studies, 
15:12825 (R;US) 

Current status of waste package designs for the Yucca Moun- 
tain Project (Yucca Mountain Project), 15:12932 (R;US) 

Fabrication and closure development of nuclear waste contain- 
ers for storage at the Yucca Mountain, Nevada repository, 
15:12929 (R;US) 

Metallurgical studies on titanium alloys, 15:12663 (RA;US) 

WIPP waste package performance program and in situ testing, 
15:12662 (RA;US) 

Waste package performance in unsaturated rock, 15:12709 
(R;US) 

CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 
OIL POLLUTION CONTAINMENT 

A computer model for the transport and chemical reaction of de- 
bris in direct containment heating experiments, 15:13488 
(J;US) 

Scanning and evaluation of documents with regard to safety 
engineering aspects, and consideration of results in the devel- 
opment of the nuclear engineering regulatory guides. Technical 
report 7. Pressure-induced stresses of the reactor containment 
and hindered thermal expansion in case of pipe rupture; com- 
parison with regulatory guides, 15:13415 (R;DE;in German) 
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CONTAINMENT BUILDINGS 


CONTAINMENT BUILDINGS 

Post-test calculation of thermal-hydraulic behaviour in Demona 
experiment B3 with various computer codes used in EC Mem- 
ber States, 15:13340 (R;FR) 

CONTAINMENT SYSTEMS 

A user's manual for the postprocessing program PSTEVNT, 
15:13439 (R;US) 

Protective barrier development: Overview, 15:12942 (R;US) 

University of Missouri research reactor exhaust ventila- 
tion/laboratory fume hood upgrade, 15:13477 (J;US) 

CONTAMINATION (SURFACE) 

See SURFACE CONTAMINATION 
CONTENT ANALYSIS 

See CHEMICAL ANALYSIS 
CONTINENTAL SHELF 

Analysis of impacts: Produced waters in sensitive coastal habi- 
tats. Central coastal Gulf of Mexico, 15:12550 (R;US) 

Coordination: Southeast continental shelf studies: Progress re- 
port, 15:15069 (R;US) 

Environmental summary of the US Atlantic Continental Slope 
and Rise, 28-42degn. Volume 2. Final report, 1982-1984, 
15:15118 (R;US) 

Federal offshore statistics, 1988: Leasing, exploration, produc- 
tion, and revenues, 15:12456 (R;US) 

Gulf of Mexico update: May 1988—July 1989: Outer Continental 
Sheff oil and gas activities, 15:12455 (R;US) 

Near-surface seismic reflection studies of the Jeanne d’Arc 
Basin, northeastern Grand Banks of Newfoundland, 15:15255 
(RA;CA) 

OCS National Compendium: Outer Continental Shelf oil and 
gas information through September 1988, 15:12454 (R;US) 

Outer continental shelf environmental-assessment program. Final 
reports of principal investigators. Volume 61, 15:15106 (R;US) 

Regional studies plan Fiscal Year 1990: Final report, Atlantic 
Outer Continental Shelf, 15:12467 (R;US) 


CONTINENTAL SLOPE 

Environmental summary of the US Atlantic Continental Slope 
and Rise, 28-42degn. Volume 2. Final report, 1982-1984, 
15:15118 (R;US) 

CONTINUOUS MINERS 
Computer modeling of continuous-miner cutting systems for dust 
generation. Report of investigations/1989, 15:12362 (R;US) 

CONTRACTORS 

Security guide for subcontractors, 15:15787 (R;US) 
CONTROL (INSPECTION) 

See INSPECTION 
CONTROL (RADIOACTIVITY) 

See RADIATION MONITORING 
CONTROL EQUIPMENT 

Multicell Siberian Snakes, 15:14695 (J;US) 

Technical trend of power IC, 15:14626 (RA;JP;in Japanese) 

The Fermilab polarized beam Snake, 15:14731 (J;US) 

CONTROL ROD DRIVES 
Three-dimensional space-time dependent analysis of a rod 
ejection accident in a PWR, 15:13397 (R;CH) 
CONTROL SYSTEMS 
For automated processes including feedback. 
See also COMPUTERIZED CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 

Influence of a "step-change” in the turbine-choke command on 
the dynamic response of the supply system units, 15:13283 
(R;IL;In Hebrew) 

Performance evaluation of autonomous decentralized power 
control systems. Reliability and control time estimation of com- 
puter networks for power control, 15:13517 (R;JP;in Japanese) 

Scheduling sporadic and aperiodic events in a hard real-time 
system. Final report, 15:13395 (R;US) 

CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 

CONVENTIONAL WARFARE 

Future treaties: A proposed framework for verifying the reduc- 

tion of conventional forces in Europe, 15:14064 (R;US) 


702  ERAVol. 15, No.6 


Impact of new technology weapons on SAC (Strategic Air Com- 
mand) conventional air operations. Research report, 
15:14802 (R;US) 

CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOK INLET 
See GULF OF ALASKA 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS 

Effect of thermal additions on the density and distribution of 
thermophilic amoebae and pathogenic Naegleria fowleri in a 
newly created cooling lake, 15:15207 (J;US) 

COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CLOSED-CYCLE COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 

Assessment of large-tonnage, gas-fired cooling technologies for 
the commercial sector. Topical report, January 1987-July 
1988, 15:12581 (R;US) 

Condensation fluid dynamics and heat transfer on rotating spher- 
ical surfaces in a microgravitational field, 15:14556 (R;US) 

Critical review of organic fluid fouling: Final report, 15:14543 
(R;US) 

High densification technology of power supplies for electronic 
equipment. High density mounting of power supply by con- 
ductive water cooling, 15:14627 (RA;JP;In Japanese) 

COOLING TOWER PACKING GRIDS 
See PACKINGS 

COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 

COPPER 

Assessing chemical releases and worker exposures from a filter 
press, 15:14906 (R;US) 

Corrected effective medium method. 3. Application to clusters of 
Mg and Cu, 15:14381 (J;US) 

Effect of temperature on the dynamics of energetic displacement 
cascades: A molecular dynamics study, 15:14124 (J;US) 

Electronic structure of grain boundaries, 15:14125 (J;US) 

Evaluation of copper, aluminum bronze, and copper-nickel for 
YMP [Yucca Mountain Project] container material, 15:12933 
(R;US) 

In situ observation of dissociation, microchannels, and duplex 
layer formation in CuzO scales grown at 300°C, 15:14177 
(J;US) 

Long-term isolation of high-level radioactive waste in salt reposi- 
tories containing brine, 15:12964 (J;US) 

Materials tests in support of an MHD [magnetohydrodynamic] 
coal combustor, 15:12368 (R;US) 

Numerical model of bond strength measurements, 15:14098 
(R;US) 

Slowing-down time of energetic atoms in solids, 15:15589 (J;US) 

The catalytic, structural, and electronic properties of strained- 
metal overlayers, 15:14359 (J;US) 

The electronic structure of £5 grain boundaries in Cu, 15:14097 
(R;US) 

Theory of the dissociation dynamics of small molecules on 
metal surfaces: Finite temperature studies: Progress report, 
July 1, 1987—June 30, 1990, 15:14308 (R;US) 

Tuned-frequency reversible impedance probe for the measure- 
ment of dilute organic additives in electroplating baths, 
15:14413 (BA;US) 

COPPER ALLOYS 

See also COPPER BASE ALLOYS 

Materials tests in support of an MHD [magnetohydrodynamic] 
coal combustor, 15:12368 (R;US) 

COPPER BASE ALLOYS 

See also BRONZE 

Evaluation of copper, aluminum bronze, and copper-nickel for 
YMP [Yucca Mountain Project] container material, 15:12933 
(R;US) 

Phonon dispersion and Kohn anomalies in the alloy 
Cuo.g4Alo.16, 15:14067 (R;US) 





COPPER COMPLEXES 

Piezochromism: Pressure-induced rearrangements of ther- 
mochromic and related Cu(II) complexes containing 
asymmetrically substituted ethylenediamine, 15:14398 (J;US) 

COPPER COMPOUNDS 
See also COPPER OXIDES 
CUPRATES 

Fluctuation contribution to specific heat and electrical conductiv- 
ity of YBazCu,O(7-5) crystal, 15:14165 (R;NO) 

Specific heat in high magnetic field of «-difbis(ethylene dithio) 
tetra thiafulva lene]-di(thiocyano)cuprate [«-(ET)2Cu(NCS)o]: 
Evidence for strong-coupling superconductivity, 15:14251 
(J;US) 

Stability of CsCl-type intermetallic compounds under ball milling, 
15:14110 (J;US) 

COPPER IONS 

Coal Research Center. Final scientific report, 15:12293 (R;IL;In 

Hebrew and English) 
COPPER ORES 

Identifving sources of copper and manganese in Timna from 
concentrations of rare-earth elements and from Sr isotopic ra- 
tio, 15:14989 (RA;IL;In Hebrew) 

COPPER OXIDES 
Catalytic Effects 

Electrocatalysis of anodic oxygen-transfer reactions, 15:14412 

(BA;US) 
Crystal Growth 

Study of deposition of YBazCusP7_, on cubic zirconia, 

15:14160 (R;US) 
Deposition 

Long laser-pulse method of producing Y-Ba-Cu-O supercon- 

ducting films, 15:14170 (R;US) 
Electric Conductivity 

High-pressure electrical conductivity measurements in the cop- 
per oxides, 15:14182 (J;US) 

Variable Hall coefficient in BisSroCaCuzOg_, across the metal- 
insulator transition, 15:14187 (J;US) 

Electrical Properties 

The use of BaF2 buffer layers for the sputter-deposition of TI- 

CaBaCu0O thin-film superconductors, 15:14159 (R;US) 
Electron-Phonon Coupling 

Electron-phonon interactions in the copper oxides: Implications 

for the resistivity, 15:14188 (J;US) 
Energy Gap 

Anisotropic energy gaps in copper oxide superconductors, 

15:14185 (J;US) 
Hall Effect 

Variable Hall coefficient in BisSr2CaCuzOg_, across the metal- 

insulator transition, 15:14187 (J;US) 
Magnetism 

Comment on “Observation of magnetic ordering in superconduct- 

ing Lag_,Sr,CuO, by muon spin rotation”, 15:14180 (J;US) 
Magnetization 

Anisotropy and dimensionality in untwinned crystals of 

YBazCu307_ 5, 15:14130 (R;US) 
Morphology 

In situ observation of dissociation, microchannels, and duplex 
layer formation in CuzO scales grown at 300°C, 15:14177 
(J;US) 

Phonons 

Shift of phonon anomaly with 7; observed in (Y,Er)BazCu307_ 5 

by ion channeling, 15:14186 (J;US) 
Processing 

Hyper- and hypobaric processing of Tl-Ba-Ca-Cu-O supercon- 

ductors, 15:14132 (R;US) 
Specific Heat 

Antiferromagnetic ordering in superconducting and oxygen- 
deficient nonsuperconducting ABa2CusO7_; compounds 
(R=Nd and Sm), 15:14181 (J;US) 

Superconducting Films 

Effects of O2 ion bombardment of Y-Ba-Cu-oxide during thin 

film growth, 15:14168 (R;US) 


COSMIC PROTONS 


Superconductivity 
Chemistry of the doping mechanism in Ba;_,K,BiO, and 
LasCuQ,4,; oxide superconductors, 15:14133 (R;US) 
Synthesis and properties of the 2:4:7 superconductors 
ReBagCu70;5_, (R=Y,Eu,Gd,Dy,Ho,Er), 15:14189 (J;US) 
Transition Tem 
Hole filling and pair breaking by Pr ions in YBagCu3O¢ 9540.02, 
15:14179 (J;US) 
Study of deposition of YBa,Cu3P7_, on cubic zirconia, 
15:14160 (R;US) 
COPPER SELENIDE SOLAR CELLS 
Combined (photo)calorimetric and (photo)electrical investigation 
of energy conversion losses in photovoltaic solar cells. Annual 
report, 15:13045 (R;IL) 
COPPER VAPOR LASERS 
See GAS LASERS 
COPROCESSING 
Improved performance in co-processing through fundamental and 
mechanistic studies in hydrogeri transfer and catalysis: Quar- 
terly report, June 27—September 26, 1989, 15:12515 (R;US) 
CORE BARREL 
See CORING EQUIPMENT 
CORES (DRILL) 
See DRILL CORES 
CORES (NUCLEAR) 
See NUCLEAR CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORING EQUIPMENT 
Wireline sidewall coring, 15:12708 (R;US) 
CORIUM 
Estimation of radionuclide distribution and radiation exposure in 
the process of solidified core-concrete-melt leaching out by 
groundwater, 15:13431 (R;DE;in German) 
Validation of models of gas holdup in the CORCON code, 
15:13442 (R;US) 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
MAIZE 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION 
Corrosion and hydrogen permeation of A216 grade WCA steel 
in hydrothermal magnesium-containing brines, 15:12661 
(RA;US) 
Overview of the FRG waste package materials corrosion test 
program, 15:12659 (RA;US) 
Steel corrosion in hot brine, 15:14090 (RA;DE;in German) 
CORROSION RESISTANT ALLOYS 
See also STEEL-CRI8NI9 
STEEL-CR19NI10 
Development of nickel-iron aluminides, 15:12296 (RA;US) 
Thermal methods for healing defects in protective oxide films on 
alloys, 15:14076 (RA;US) 
CORROSIVE EFFECTS 
Preliminary corrosion models for BWIP [Basalt Waste Isolation 
Project] canister materials, 15:12837 (R;US) 
COSMIC DUST 
Isotopic diversity in nebular dust: The distribution of Ti isotopic 
anomalies in carbonaceous chondrites, 15:15308 (J;US) 
COSMIC GAMMA BURSTS 
Search for 7 rays above 10'* eV from Cygnus X-3 during the 
June and July 1989 radio outbursts, 15:15350 (J;US) 
COSMIC NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Research in theoretical physical: Annual progress report for the 
period April 1, 1989-March 31, 1990, 15:15446 (R;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC PROTONS 
Prior to July, 1975 information was indexed to PROTONS. 
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COSMIC PROTONS 


On the inelasticity of superhigh energy cosmic ray interactions, 
15:15329 (R;SE) 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 
See also COSMIC NEUTRINOS 
COSMIC PROTONS 

Nucleus-nucleus reactions above TeV/amu region, 15:15316 
R;US 

ammanes absorption cross sections, 15:15555 (R;US) 

Proceedings of the third workshop on elementary-particle pic- 
ture of the universe, 15:15327 (R;JP) 

Pseudorapidity distributions and correlations in central '®O in- 
teractions at 200 A GeV, 15:15319 (R;US) 

Results of a laboratory search for cosmic axions and other 
weakly coupled light particles, 15:15435 (J;US) 

Solar-Geophysical Data Number 538, June 1989. Part 1 
(prompt reports). Data for May, April 1989, and late data, 
15:15333 (R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 1 (prompt 
reports). Data for June, May 1989, and late data, 15:15335 
(R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 1 
(prompt reports). Data for July, Jume 1989, and late data, 
15:15337 (R;US) 

Solar-Geophysical Data Number 541, September 1989. Part 1 
(prompt reports). Data for August, July 1989, and late data, 
15:15341 (R;US) 

Studies of y's underground with the Soudan 2 Tracker, 
15:15312 (R;US) 

COSMIC RAY DETECTION 

Cosmic ray events in Soudan 2, 15:15313 (R;US) 
COSMIC SHOWERS 

Cosmic ray events in Soudan 2, 15:15313 (R;US) 
COSMOLOGICAL MODELS 

Cosmic evolution of nontopological solitons, 15:15351 (J;US) 
COSMOS 

See UNIVERSE 
COST 

Energy conservation in the water economy, 15:13847 (R;IL;in 
Hebrew) 

Thermal cover for greenhouses for heating energy savings. An- 
nual report, Apr 1984 to Mar 1985, 15:13867 (R;IL;in Hebrew) 

COST BENEFIT ANALYSIS 

Wind turbine as a pilot plant for electricity generation. Rated 
Power: 200 kW. Model: VESTAS 200/23. Summary technical 
report, 15:13186 (R;IL;in Hebrew) 

COTTON 

The use of cotton waste to obtain energy for greenhouse heat- 
ing by direct burning. Annual report, Apr 1985 to Mar 1986, 
15:13866 (R;IL;In Hebrew) 

COUNTERS (RADIATION) 

See RADIATION DETECTORS 
COUNTY BUILDINGS 

See PUBLIC BUILDINGS 
COUPLED CHANNEL THEORY 

Correction for truncation in coupled-channels optical potentials, 

15:15566 (J;US) 
COUPLINGS (MACHINE PARTS) 
See MACHINE PARTS 

COURT BUILDINGS 
See PUBLIC BUILDINGS 
COVALENCE 

Anomalous selectivities in methyl transfers to water: an expla- 
nation using free energy surfaces which model the effects of 
non-equilibrium solvation, 15:14352 (J;IL) 

COVALENCY 

See COVALENCE 
CP INVARIANCE 

CP violation, 15:15470 (R;US) 
CRACK GROWTH 

See CRACK PROPAGATION 
CRACK PROPAGATION 

Acoustic emission detection of crack presence and crack ad- 
vance during flight, 15:14578 (BA;US) 
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CRACKS 

Comparison between radar data and geophysical, geological 
and hydrological borehole paramenters by multivariate analy- 
sis of data, 15:12918 (R;SE) 

Eddy-current detection methods for surtace-breaking tight 
cracks, 15:14572 (BA;US) 

Method of effecting expanding chemical anchor/seals for rock 
cavities, 15:15309 (P;US) 

Microcracks and energy resources: Final report, July 1, 1978— 
November 14, 1987, 15:12683 (R;US) 

Prediction of hydraulic conductivity and conductive fracture fre- 
quency by multivariate analysis of data from the Klipperaas 
study site, 15:12916 (R;SE) 

CRAFTSMEN 

Occupational and environmental exposures to radon: A per- 

spective for mitigators, 15:14896 (R;US) 
CRAY COMPUTERS 

Ada compiler validation summary report. Cray Research, Inc., 
Cray Ada Compiler, Version 1.1, Cray-2, (Host & Target), 
890523W1.10081, 15:15796 (R;US) 

Ada compiler validation summary report: Cray Research, Inc., 
Cray Ada Compiler, Version 1.1 Cray X-MP (Host & Target), 
890523W1.10080, 15:15795 (R;US) 

CREEKS 
See STREAMS 
CREEP 

Study on application of ultrasonic wave measurement to creep- 

fatigue damage detection, 15:13222 (R;JP;in Japanese) 
CRETACEOUS PERIOD 

Paleoceanography and geochemistry of shale in the upper Cre- 
taceous in Israel - a basis for locating energy rich deposits, 
15:15016 (RA;IL;In Hebrew) 

Potassium-argon ages of polymetallic mineralization in the Gav- 
nunim Valley, Makhtesh Ramon, Israel, 15:15291 (J;IL) 

Stratigraphy and sedimentary environment of the upper Creta- 
ceous in Israel and of the facies of the open sea, 15:15002 
(RA;IL;in Hebrew) 

CRITICAL TEMPERATURE 

For superconducting transition use TRANSITION TEMPERA- 
TURE. 

Progress in mixed gas insulation. Dielectric breakdown in low 
temperature, high density gas, 15:13540 (RA;JP;In Japanese) 

CRITICALITY 

Criticality evaluations of scrambled fuel in water basin storage, 
15:14537 (J;US) 

Criticality experiments with neutron flux traps containing voids, 
15:14536 (J;US) 

Proceedings of the 3rd KURRI symposium on criticality safety, 
15:14528 (R;JP;in Japanese) 

Studies of neutron methods for process control and criticality 
surveillance of fissile material processing facilities, 15:12639 
(R;PL) 

CRITICALITY ACCIDENTS 

See CRITICALITY 
CROPPING SYSTEMS 

See CULTIVATION TECHNIQUES 
CROPS 

Engineering-design considerations for methane fermentation of 
energy crops. Annual report-year 4, January-December 1987, 
15:13004 (R;US) 

Growth and yield effects of ambient air pollution on Valencia or- 
ange trees. Final report, 21 December 1987-30 September 
1989, 15:15219 (R;US) 

CROSSED BEAMS 

See COLLIDING BEAMS 
CRUDE CARRIERS 

See TANKER SHIPS 
CRUDE OIL 

See PETROLEUM 
CRUSTACEANS 

Comparative toxicology for risk assessment of marine fishes 
and crustaceans, 15:15238 (J;US) 

CRYOCABLES 
See CRYOGENIC CABLES 





CRYOGENIC CABLES 
Developmental condition and technical problems on electric in- 
sulation for super-conducting electric power machine, 
15:13212 (R;JP;in Japanese) 
CRYOSTATS 
High-temperature superconducting current leads for cryogenic 
apparatus, 15:14662 (BA;US) 
CRYSTAL LATTICES 
Planar channeling radiation from 54-110-MeV electrons in dia- 
mond and silicon, 15:15598 (R;FR) 
CRYSTAL STRUCTURE 
See also CRYSTAL LATTICES 
MICROSTRUCTURE 
Structure-conductivity relationship of a novel semiconducting di- 
acetylene polymer, 15:14335 (J;IL) 
CRYSTALLINE ROCKS 
See IGNEOUS ROCKS 
METAMORPHIC ROCKS 
CRYSTALLIZATION 
Saturated non-convective solar pond. Summary report for 
1986/7, 15:13098 (R;IL;In Hebrew) 
Source of salt bodies in the Lynch Straits, 15:15086 (RA;IL;In 
Hebrew) 
CRYSTALLOGRAPHY 
Second-sphere coordination of [Pt(bipy)(NH3)2]** by dibenzo- 
crown ethers. Solution spectroscopic studies and the crystal 
and molecular structures of [Pt(bipy)(NH3)2.dibenzo-30- 
crown-10] [PF.¢]o.0.6H/su b 2/0 and [Pt(bipy)(NH3)2.dibenzo, 
15:14322 (J;IL) 
Synthesis and structures of substrates for investigation of in- 
tramolecular electronic energy transfer, 15:14320 (J;IL) 
CULTIVATION TECHNIQUES 
Energy plants for desert agriculture: current state of knowledge. 
An Israeli perspective. Final report, April 1983-March 1984, 
15:12996 (R;IL) 
CULTURAL RESOURCES 
Archeological inundation studies: Manual for reservoir man- 
agers. Contract report, 15:13626 (R;US) 
CULTURES (CELLS) 
See CELL CULTURES 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CUPRATES 
Specific compounds should be indexed by coordination of a de- 
scriptor of the form (CATION) COMPOUNDS and the above 
anion descriptor. 
Fluctuation contribution to specific heat and electrical conductiv- 
ity of YBapCu,0(7-65) crystal, 15:14165 (R;NO) 
Local pairing and antiferromagnetism in high-T(c) superconduc- 
tors. Technical report, 15:14128 (R;US) 
Synthesis and study of materials for superconducting electron- 
ics. Final report, 15 October 1987-14 October 1988, 15:14613 
(R;US) 
CURIUM COMPLEXES 
Kinetics of dissociation of trivalent actinide chelates of TMDTA, 
15:14447 (J;US) 
CURRENT LIMITERS 
Proposal of arc driving type fault current limiter, 15:13522 
(R;JP;in Japanese) 
CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CURRENTS (WATER) 
See WATER CURRENTS 
CUTTING 
Computer modeling of continuous-miner cutting systems for dust 
generation. Report of Investigations/1989, 15:12362 (R;US) 
CwIiP 
(Construction Work in Progress.) 
Development of a solar pond for agricultural uses. Annual re- 
port, April 1985 to March 1986, 15:13088 (R;IL;in Hebrew) 
CYANIDES 
Specific compounds, except those of significance to energy re- 
search and development, should be indexed by coordination 


DAPHNIA 


of a descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 

See also HYDROCYANIC ACID 

Electrocatalysis of anodic oxygen-transfer reactions, 15:14412 
(BA;US) 

CYANINE DYES 

Influence of dye aggregation on photosensitized hole injection 
into anthracene crystals from Langmuir-Blodgett monolayers 
containing cyanine dyes, 15:14334 (J;IL) 

CYCLOALKENES 
See also CYCLOPENTADIENE 
NORBORNADIENE 

Force-field calculations giving accurate conformation, AH,° (T), 
S°(T), and C,°(T) for unsaturated acyclic and cyclic hydro- 
carbons, 15:14384 (J;US) 

Synthesis and characterization of the organozirconium and 
organohafnium complexes [(7°-CsMes)MCI,O(OH)3CI and 
[(n>-C5Mes)MCI}30(OH),4, 15:14365 (J;US) 

CYCLONE COMBUSTORS 

Modifications to a cyclone oil shale retorting concept, 15:12610 
(R;US) 

CYCLONE SEPARATORS 

The demonstration of improved cyclonic particulate removal 
equipment for use with coal-fired industrial boiler plant, 
15:12334 (R;XE) 

CYCLOPENTADIENE 

Employing force-field calculations to predict equilibrium 
constants and other thermodynamic properties for the dimer- 
ization of 1,3-cyclopentadiene, 15:14385 (J;US) 

CYTOCHROME OXIDASE 

Biomimetic systems for the “visible” copper-site Cu, in cy- 

tochrome c oxidase, 15:14324 (J;IL) . 


D 


D MESONS 

Prior to Jan. 1985 this information was indexed with the descrip- 
tor D-1865 RESONANCES. 

Semi-leptonic news, 15:15437 (R;US) 

D PLUS RESONANCES 

See DMESONS 

D REGION 
Results of rocket measurements of D-region ionization over 
Thumba in MAP, 15:14871 (RA;US) 
D RESONANCES 
See CHARMED MESONS 
D-1865 RESONANCES 
See DMESONS 
DAMAGE 

Not to be used in reference to living organisms. Use more spe- 
cific descriptor, if possible. 

Design and evaluation guidelines for Department of Energy facili- 
ties subjected to natural phenomena hazards, 15:14534 (R;US) 

DAMAGING NEUTRON FLUENCE 

See also EQUIVALENT FISSION FLUENCE 

Damage equivalence in the irradiation of silicon, 15:13406 
(RA;US) 

Use of NPN bipolar transistors for silicon equivalent neutron 
damage, 15:13404 (RA;US) 

DAMS 

Application of optimized water quality mitigation to hydropower 
development in the Ohio River Basin, 15:13027 (R;US) 

Archeological inundation studies: Manual for reservoir man- 
agers. Contract report, 15:13626 (R;US) 

Idaho habitat evaluation for off-site mitigation record: Annual re- 
port, 1987, 15:13028 (R;US) 

Morphological and sedimentary changes expected in the upper 
Jordan River Basin as a result of the "Almagor” hydroelectric 
plant, 15:14996 (RA;IL;In Hebrew) 

DAPHNIA 

Results of interim reports on the F/H effluent treatment facility 

biological monitoring program: Revision 1, 15:15232 (R;US) 
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DARK MATTER 


DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION SYSTEMS 

Acoustic emission detection of crack presence and crack ad- 
vance during flight, 15:14578 (BA;US) 

DCL [Digital Command Language] command procedure imple- 
mentation for the nuclear data 9900 data acquisition and 
processing system, 15:15809 (R;US) 

Data reliability at the Ben Gurion Solar Electricity Technologies 
Test Site. Final report, 15:13032 (R;IL;In English and Hebrew) 

Informal report on activities in progress at the EPR! M&D [Moni- 
toring and Diagnostics] Center, 15:13220 (R;US) 

Reliability of data at the Ben-Gurion Solar Test Site at Sede Boger. 
Interim report no. 2, 15:13033 (R;IL;In English and Hebrew) 

The temperature dependence of electrode reactions in fuel 
cells. Annual report, 1987-1988, 15:13710 (R;IL) 

Versatile PC-based data acquisition and control system: Au- 
tomation of EPA's (Environmental Protection Agency’s) air 
toxics control laboratory. Report for January 1987-July 1988, 
15:14900 (R;US) 

DATA ANALYSIS 

Automatic analysis of TDEM results with microcornputers, 
15:15027 (RA;IL;in Hebrew) 

Development of inversion method for seismic data, 15:15028 
(RA;IL;In Hebrew) 

The temperature dependence of electrode reactions in fuel 
cells. Annual report, 1987-1988, 15:13710 (R;IL) 

DATA BASE MANAGEMENT 

Experiences using Ada™ in a large combat simulation (Con- 
Mod) [Conflict Model], 15:14810 (R;US) 

Fine tuning your search output: Word processors, desktop pub- 
lishing, electronic mail, databases and beyond, 15:15826 
(R;US) 

DATA COMPILATION 

Collection of large volume of data. For data flagging use COM- 
PILED DATA. 

Investigation of the distribution of solar energy in Israel: estab- 
lishment of a station network and creation of a data base for 
insolation and related meteorological measurements. Part | - 
the Negev. First year final report, 15:13031 (R;IL;in Hebrew) 

DATA PROCESSING 

Manipulation of unit facts. 

See also DISTRIBUTED DATA PROCESSING 

Development of a low-noise 10 K J-T refrigeration system. Tech- 
nical progress report, 15:14456 (R;US) 

DATA TRANSMISSION 

Consideration to the application of knowledge engineering on 
telecommunication management network, 15:13516 (R;JP;in 
Japanese) 

DATING 

See AGE ESTIMATION 
DATUM PRESSURE 

See RESERVOIR PRESSURE 
DAUGHTER PRODUCTS 

Air pressure distribution and radon entry processes in east Ten- 
nessee schools, 15:13726 (R;US) 

Environmental assessment of remedial action at the Monument 
Valley uranium mill tailings site, Monument Valley, Arizona: 
Final report, 15:12968 (R;US) 

Environmental assessment of remedial action at the Spook ura- 
a tailings site, Converse County, Wyoming, 15:12967 
(R;US) 

First-phase study design for the US Navy Radon Assessment 
and Mitigation Program (NAVRAMP), 15:13728 (R;US) 

Influence of surficial soil and bedrock on indoor radon in New 
York State homes: Task 2, Subtask 2 of an investigation of in- 
fitration and indoor air quality in New York State homes, 
15:13787 (R;US) 

International workshop on residential radon epidemiology: 
Workshop proceedings, 15:13730 (R;US) 

Radon levels inside residences in Mexico City, 15:13725 (R;US) 

DEAD SEA 

[Earth Science Research Administration] Annual research pro- 

jects summary, 1987, 15:12450 (R;IL;in Hebrew and English) 
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Anaerobic Conditions 

Microbiological processes in the Dead Sea, 15:15076 (RA;IL;In 

Hebrew) 
Density 

Changes in the thermo-haline structure of the Dead Sea: 1979- 
1984, 15:15096 (RA;IL) 

Hierarchies of layers in the water body of the Dead Sea, and the 
breakdown of one-dimensional models, 15:15097 (RA;IL;In 
Hebrew) 

Hydrographic follow-up of the Dead Sea halocline development. 
Annual report, November 1, 1986-November 30, 1987, 
15:15090 (R;IL;in Hebrew and English) 

Structure of the water body of the Dead Sea, 15:15095 (RA;IL;In 
Hebrew) 

Depth 

Hydrographic follow-up of the Dead Sea halocline development. 
Annual report, November 1, 1986-November 30, 1987, 
15:15090 (R;IL;lIn Hebrew and English) 

Energy Balance 
Evaporation from the Dead Sea. A summary, 15:15272 (RA;IL) 
Evaporation 

Investigation of the atmospheric boundary layer and its effect on 
the physical behavior of the Dead Sea, 15:14866 (RA;IL;In 
Hebrew) 

General Circulation Models 

Layer movement in the Dead Sea (seiche system) and the mix- 
ing of bodies of water. Annual report, July 1983-June 1984, 
15:15088 (R;IL;in Hebrew and English) 

Geologic Faults 

Acoustic and photographic mapping of the fault line and springs 

in the Dead Sea floor, 15:15084 (RA;IL;in Hebrew) 
Geophysical Surveys 

[Earth Science Research Administration] annual summary of re- 
search projects, 1984, 15:14985 (R;IL;ln Hebrew and English) 

[Earth Science Research Administration] annual summary of re- 
search projects, 1985, 15:15009 (R;IL;In Hebrew and English) 

Halite 

Hydrographic follow-up of seasonal changes in the Dead Sea, 
15:15085 (RA;IL;in Hebrew) 

Hydrographic follow-up of seasonal changes in the Dead Sea, 
15:15081 (RA;IL;in Hebrew) 

Hydrodynamic Model 

Hydrodynamic model of the Dead Sea, 15:15077 (RA;IL;In He- 

brew) 
Layers 

Hierarchies of layers in the water body of the Dead Sea, and the 
breakdown of one-dimensional models, 15:15097 (RA;IL;In 
Hebrew) 

Magnetic Surveys 

Investigation of the Dead Sea floor, 15:15079 (RA;IL;In Hebrew) 

Magnetic anomalies in the Dead Sea, 15:15072 (RA;IL;in He- 
brew) 

Maps 

Acoustic and photographic mapping of the fault line and springs 
in the Dead Sea floor, 15:15084 (RA;IL;In Hebrew) 

Geologic and structural mapping of Mitzpeh Shalem at a scale 
of 1:50,000, 15:15275 (RA;IL;in Hebrew) 

Marine Surveys 

Acoustic and photographic mapping of the fault line and springs 
in tne Dead Sea floor, 15:15084 (RA;IL;In Hebrew) 

Hydrographic follow-up of seasonal changes in the Dead Sea, 
15:15085 (RA;IL;in Hebrew) 

Investigation of the atmospheric boundary layer and its effect on 
the physical behavior of the Dead Sea, 15:14866 (RA;IL;In 
Hebrew) 

[Earth Science Research Administration] annual summary of re- 
search projects, 1984, 15:14985 (R;IL;In Hebrew and English) 

[Earth Science Research Administration] annual summary of re- 
search projects, 1985, 15:15009 (R;IL;iIn Hebrew and English) 

Mathematical Models 

Hierarchies of layers in the water body of the Dead Sea, and the 
breakdown of one-dimensional models, 15:15097 (RA;IL;In 
Hebrew) 





Microorganisms 
Microbial processes in the Dead Sea, 15:15083 (RA;IL;in Hebrew) 
Pollen 

Dating of springs and lakes sediments in the Dead Sea Valley 
using the uranium series and its implications on paleoclimatic 
and tectonic events, 15:15032 (RA;IL;in Hebrew) 

Salinity 

Hydrographic follow-up of the Dead Sea halocline development. 
Annual report, November 1, 1986-November 30, 1987, 
15:15090 (R;IL;in Hebrew and English) 

Salinity Gradients 

Changes in the thermo-haline structure of the Dead Sea: 1979- 
1984, 15:15096 (RA;IL) 

Hierarchies of layers in the water body of the Dead Sea, and the 
breakdown of one-dimensional models, 15:15097 (RA;IL;in 
Hebrew) 

Physical processes in the Dead Sea, 15:13082 (RA;IL;In Hebrew) 

Structure of the water body of the Dead Sea, 15:15095 (RA;IL;In 
Hebrew) 

Sea Bed 

Acoustic and photographic mapping of the fault line and springs 
in the Dead Sea floor, 15:15084 (RA;IL;In Hebrew) 

Investigation of the Dead Sea floor, 15:15079 (RA;IL;In Hebrew) 

Seawater 

A float for measurements of currents and waves in the Dead 
Sea, 15:15270 (RA;IL;in Hebrew) 

Effect of rate of addition of Mediterranean water to the Dead 
Sea on the rate of evaporation and the properties of gypsum 
that is formed, 15:15080 (RA;IL;In Hebrew) 

Evaporation from the Dead Sea. A summary, 15:15272 (RA;IL) 

Hydrodynamic model of the Dead Sea, 15:15077 (RA;IL;In He- 
brew) 

Hydrographic follow-up of seasonal changes in the Dead Sea, 
15:15085 (RA;IL;In Hebrew) 

Hydrographic follow-up of seasonal changes in the Dead Sea, 
15:15081 (RA;IL;in Hebrew) 

Investigation of the atmospheric boundary and its effect on the 
physical behavior of the Dead Sea, 15:14865 (RA;IL;in Hebrew) 

Optical measurements in the Dead Sea, 15:15078 (RA;IL;in He- 
brew) 

Seiches system and internal mixing in the Dead Sea, 15:15271 
(RA;IL;in Hebrew) 

Solubility of gypsum and halite in the Dead Sea as a function of 
time, 15:15087 (RA;IL;In Hebrew) 

Source of salt bodies in the Lynch Straits, 15:15086 (RA:IL;In 
Hebrew) 

Thermohaloclinic structure of the Dead Sea, 15:15082 (RA;IL;In 
Hebrew) 

Sedimentary Rocks 

Structure and tectonic development of the Pleistocene sedimen- 
tary rocks and Hercynites in the Dead Sea area, 15:15033 
(RA;IL;in Hebrew) 

Sediments 

Acoustic and photographic mapping of the fault line and springs 
in the Dead Sea floor, 15:15084 (RA;IL;in Hebrew) 

Dating of springs and lakes sediments in the Dead Sea Valley 
using the uranium series and its implications on paleoclimatic 
and tectonic events, 15:15032 (RA;IL;In Hebrew) 

Solubility of gypsum and halite in the Dead Sea as a function of 
time, 15:15087 (RA;IL;in Hebrew) 

Seismic Surveys 
Investigation of the Dead Sea floor, 15:15079 (RA;IL;In Hebrew) 
Stratification 

Hydrographic follow-up of seasonal changes in the Dead Sea, 
15:15085 (RA;IL;in Hebrew) 

Hydrographic follow-up of seasonal changes in the Dead Sea, 
15:15081 (RA;IL;in Hebrew) 

Thermohalociinic structure of the Dead Sea, 15:15082 (RA;IL;Iin 
Hebrew) 

Temperature Distribution 

Hydrographic follow-up of the Dead Sea halocline development. 
Annual report, November 1, 1986-November 30, 1987, 
15:15090 (R;IL;In Hebrew and English) 


DEFORMATION 


Temperature Gradients 

Changes in the thermo-haline structure of the Dead Sea: 1979- 
1984, 15:15096 (RA;IL) 

Hierarchies of layers in the water body of the Dead Sea, and the 
breakdown of one-dimensional models, 15:15097 (RA;IL;In 
Hebrew) 

Physical processes in the Dead Sea, 15:13082 (RA;IL;In Hebrew) 

Structure of the water body of the Dead Sea, 15:15095 (RA;IL;in 
Hebrew) 

Temperature Surveys 

Investigation of the Dead Sea floor, 15:15079 (RA;IL;in Hebrew) 

Thermohaloclinic structure of the Dead Sea, 15:15082 (RA;IL;In 
Hebrew) 

Travertine 

Dating of springs and lakes sediments in the Dead Sea Valley 
using the uranium series and its implications on paleoclimatic 
and tectonic events, 15:15032 (RA;IL;in Hebrew) 

Underwater 

Acoustic and photographic mapping of the fault line and springs 

in the Dead Sea floor, 15:15084 (RA;IL;in Hebrew) 
Water 

Examination of the atmospheric boundary layer in the Dead Sea 
region. Final scientific report, 15:14861 (R;IL;in Hebrew and 
English) 

Hydrographic follow-up and investigation of seasonal changes 
in the Dead Sea structure. Annual report, 31 December 1985- 
31 October 1986, 15:15089 (R;IL;in Hebrew) 

Microbial processes in the Dead Sea, 15:15083 (RA; IL;in Hebrew) 

The thermal expansion coefficient of Dead Sea water, 15:15091 
(R;IL) 

Water Currents 

A float for measurements of currents and waves in the Dead 
Sea, 15:15270 (RA;IL;in Hebrew) 

Hydrodynamic model of the Dead Sea, 15:15077 (RA;IL;in He- 
brew) 

DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECAHYDRONAPHTHALENE 
See DECALIN 
DECALIN 

Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 9, September 15, 1989-December 
15, 1989, 15:12247 (R;US) 

DECALSO 
See ION EXCHANGE MATERIALS 
DECAY 

For nuclear or particle decay only. 

See also PARTICLE DECAY 

Emission of complex fragments in compound nucleus decay, 
15:15562 (BA;US) 

DECAY PRODUCTS 
See DAUGHTER PRODUCTS 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECISION MAKING 
Eliciting and analyzing expert judgment: A practical guide, 
15:15788 (R;US) 
DECONTAMINATION FACTOR 
See EFFICIENCY 
DEFECTS 

Not for CRYSTAL DEFECTS. 

A prior-knowledge-based optimal Wiener-filtering approach to 
ultrasonic-scattering-amplitude, 15:14535 (D;US) 

Ultrasonic flaw classification - an expert system approach, 
15:14573 (BA;US) 

DEFENSE 
See NATIONAL DEFENSE 
DEFORMATION 

Measurement of rock mass deformation properties by the bore- 
hole jacking method at the near-surface test facility, 15:12798 
(R;US) 
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DEGRADATION (NUCLEAR) 


DEGRADATION (NUCLEAR) 
See DECAY 
DEHUMIDIFICATION 
Atmosphere dehumidification in greenhouses by a hydroscopic 
process. Summary report, 1983-1984, 15:13849 (R;IL;In He- 
brew) 
DEHUMIDIFIERS 
Gas-fired desiccant dehumidification system field evaluation in a 
quick-service restaurant. Final report, October 1989, 
15:13790 (R;US) 
Improvement of solid desiccant air-conditioning open cycles, 
15:13106 (RA;IL) 
Testing of apparatus for moisture absorption in greenhouses, 
manufactured by Ormat Turbines Ltd. Annual report, April 
1985 to March 1986, 15:13868 (R;IL;In Hebrew) 
DEHYDROGENASES 
See OXIDOREDUCTASES 
DELTA RESONANCES (MESON) 
See MESONS 
DEMAND 
See also ENERGY DEMAND 
Forecasts of electricity demand in Israel to the year 2000, 
15:13650 (R;IL;lIn Hebrew) 
DEMAND LIMITERS 
See CURRENT LIMITERS 
DEMONSTRATION PLANTS 
Heat pump for greenhouse heating - Petah Tikvah School of 
Gardening and Landscaping. Progress report, 15:13749 
(R;IL;In Hebrew) 
Rawlins clean coal technology program, 15:12231 (RA;US) 
Shell Coal Gasification Project (SCGP-1) shakedown and 
demonstration phases: Interim report, 15:12258 (R;US) 
DENITRIFICATION 
Pseudomonas stutzeri N2O reductase contains Cu,-type sites, 
15:15164 (J;US) 
DENMARK 
Development of Danish combined heat and power systems: Re- 
port 2.3.13, 15:13979 (RA;CA) 
DENSITY 
For specific weight only. 
Gamma Densomat: A new instrument for quality assurance in 
ceramic manufacture, 15:14569 (RA;DE;in German) 
Hydrographic follow-up of the Dead Sea halocline development. 
Annual report, November 1, 1986-November 30, 1987, 
15:15090 (R;IL;in Hebrew and English) 
Optical measurements in the Dead Sea, 15:15078 (RA;IL;In He- 
brew) 
Progress in mixed gas insulation. Dielectric breakdown in low 
temperature, high density gas, 15:13540 (RA;JP;in Japanese) 
DENSITY (ELECTRON) 
See ELECTRON DENSITY 
DENSITY (ENERGY-LEVEL) 
See ENERGY-LEVEL DENSITY 
DENSITY (GRAIN) 
See GRAIN DENSITY 
DENSITY (POPULATION) 
See POPULATION DENSITY 
DENSITY (POWER) 
See POWER DENSITY 
DENSITY LOG 
See GAMMA-GAMMA LOGGING 
DENTISTRY 
Mercury and silver in clinic waste water, Goodfellow AFB, 
Texas. Final report, 9-12 January 1989, 15:15183 (R;US) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPLETED URANIUM 
Anaerobic adhesion to depleted uranium, 15:14819 (R;US) 
Environmental monitoring for depleted uranium at Eglin Air 
Force Base Test Areas C-64, C-64C, and C-74L 1974-1988, 
15:14805 (R;US) 
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DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPLETION (NUCLEAR FUELS) 
See BURNUP 
DEPOSITION 

For the laying down of a substance on a surface; for deposition 
of elements and nuclides in tissues of living organisms use 
RETENTION. 

Molecular dynamics simulations of ionized cluster beam deposi- 
tion, 15:15594 (R;US) 

DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DEPRESSURIZATION SYSTEMS 

One-year follow-up study of performance of radon mitigation sys- 

tems installed in Tennessee Valley houses, 15:13727 (R;US) 
DEREGULATION 

Actual situation and future tendency of relaxation of petroleum 
restrictions in Western Europe, 15:13665 (R;JP;iln Japanese) 

Service design in the electric power industry, 15:13562 (R;US) 

DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESERTS 

Energy aspects of design in arid zones. Final report, 15:13778 
(R;IL;In Hebrew and English) 

Energy plants for desert agriculture: current state of knowledge. 
An Israeli perspective. Final report, April 1983-March 1984, 
15:12996 (R;IL) 

DESICCANTS 

Atmosphere dehumidification in greenhouses by a hydroscopic 
process. Summary report, 1983-1984, 15:13849 (R;IL;in He- 
brew) 

Gas-fired desiccant dehumidification system field evaluation in a 
quick-service restaurant. Final report, October 1989, 
15:13790 (R;US) 

Improvement of solid desiccant air-conditioning open cycles, 
15:13106 (RA;IL) 

DESIGN 

Fluid dispersion device, 15:14557 (TG;US) 

Radiation safety review guide for conceptual design reports, 
15:12970 (R;US) 

Supporting document: Applicability of the Near-Surtace Test Fa- 
cility program to repository design, 15:12802 (R;US) 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.7: Cost 
and schedule monitoring and control methods, 15:13319 
(R;US) 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.2: Nu- 
clear power plant cost and schedule drivers, 15:13314 (R;US) 

Temporary AC overvoltage flashover characteristics of contami- 
nated insulators and its application to transmission line 
insulation design, 15:13521 (R;JP;in Japanese) 

DESOXYRIBONUCLEIC ACID 

See DNA 

DESULFURIZATION 

Solid-waste issues associated with sulfur dioxide emissions 
control. Final report, 15:12341 (R;US) 

Study on noise pollution control of flue gas desulfurization 
plants, 15:12337 (R;DE) 

DETECTION (FAILED ELEMENT) 

See FAILED ELEMENT DETECTION 
DETECTION (SEISMIC) 

See SEISMIC DETECTION 
DETECTORS (RADIATION) 

See RADIATION DETECTORS 
DEUTERIUM 

Separation of the electric form factors Ge and Gg of the 
deuteron at Q?=0.495 (GeV/c)*, 15:15515 (R;DE;In German) 

Tests of a polarized source of hydrogen and deuterium based 
on a spin-exchange optical pumping and a storage cell for po- 
larized deuterium, 15:14733 (J;US) 

The commercial potential of D-He3 fusion reactors, 15:15666 
(BA;US) 





Water on metal surfaces: A surprising isotope effect, 15:14317 

(BA;US) 
DEUTERIUM COMPOUNDS 

Electron spin resonance and electron spin echo modulation 
studies of N,N,N’,N’-tetramethyibenzidine photoionization ad- 
sorbed at the interface of polymeric latices, 15:14424 (J;US) 

Kinetic studies of the reactions of F and OH and CH,OH, 
15:14368 (J;US) 

Laser-induced fluorescence from the predissociating formyl rad- 
ical. 1. Mechanism for the predissociation of the A2A”’ state, 
15:14422 (J;US) 

DEUTERIUM HYDRIDE 
See HYDROGEN DEUTERIDE 
DEUTERIUM IONS 

Polarized H~ and D~ source development at the Triangle Uni- 
versities Nuclear Laboratory, 15:14719 (J;US) 

Polarized ion source development at Brookhaven, 15:14718 
(J;US) 

DEUTERIUM OXIDES 

See HEAVY WATER 

DEUTERIUM TARGET 

Calculating deuteron photodisintegration amplitudes using non- 
singular scattering equations, 15:15565 (J;US) 

Physics and technology of superthin internal targets in storage 
rings, 15:14738 (R;SU) 

Polarization of a polarized deuteron target from NMR data, 
15:14723 (J;US) 

Separation of the electric form factors Ge and Gg of the 
deuteron at Q?=0.495 (GeV/c)*, 15:15515 (R;DE;in German) 

DEUTERON REACTIONS 

Experiments on palladium- and titanium-deuterium systems with 
reference to studies on "cold fusion”, 15:15556 (R;DK) 

Spin-one Kemmer-Duffin-Petiau equations and intermediate- 
energy deuteron-nucleus scattering, 15:15571 (J;US) 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEUTERON REACTIONS 
DEUTERONS 

Evaporation of solid polarized HD and pure ortho-D2, 15:14734 
(J;US) 

Polarization measurements in elastic electron-deuteron scatter- 
ing, 15:15365 (R;FR) 

Polarized deuteron target in an electron storage ring: Measure- 
ments and perspectives, 15:14722 (J;US) 

DEVELOPING COUNTRIES 

See also ARGENTINA 

EGYPTIAN ARAB REPUBLIC 
INDIA 

IRAN 

ISRAEL 

JORDAN 

LEBANON 

LIBYA 

TURKEY 

VENEZUELA 

Electricity’s role in shaping Southern Africa’s society of tomor- 
row: Report 1.1.6, 15:13673 (RA;CA) 

Water contamination control: Guide for project planning and fi- 
nancing. Technical paper, 15:15098 (R;US;In Spanish) 

DEVICES 
See EQUIPMENT 
DEVOLATILIZATION 

Production of liquids from coal by low-temperature pyrolysis. Fi- 

nal report, 1 April 1983-30 September 1983, 15:12298 (R;IL) 
DEWATERING EQUIPMENT 
Investigation of electro-osmosis and its applications, 15:13871 
(R;CA) 
Di-2-ETHYLHEXYLPHOSPHORIC ACID 
See HDEHP 
DIABLO CANYON-1 REACTOR 

Avila Beach, California, USA 

The PG & E Diablo Canyon Nuclear Power Plant integrated 
communications system, 15:13354 (J;US) 


Design 


DIABLO CANYON-2 REACTOR 

Avila Beach, California, USA 

The PG & E Diablo Canyon Nuclear Power Plant integrated 
communications system, 15:13354 (J;US) 

DIAGNOSIS 

Consideration to the application of knowledge engineering on 
telecommunication management network, 15:13516 (R;JP;in 
Japanese) 

Insulating materials, present situation of technical expert system 
and its future. Insulation diagnosis expert system, high volt- 
age rotating machine, 15:13218 (RA;JP;in Japanese) 

Insulating materials, present situation of technical expert system 
and its future. Expert system for diagnosis of power cable, 
15:13556 (RA;JP;In Japanese) 

DIAMINOBIPHENYL 
See BENZIDINE 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBARYON RESONANCES 
See DIBARYONS 
DIBARYONS 

Prior to February 1987 this concept was indexed by DIBARYON 
RESONANCES. 

Spin dependence of pp—npx* from 492 to 796 MeV, 15:15427 
(J;US) 

DICHLOROMETHANE 

See METHYLENE CHLORIDE 
DIDO-JUELICH REACTOR 

See FRJ-2 REACTOR 
DIELECTRIC MATERIALS 

Dielectric materials present situation of technical expert system 
and its future. Activity of commitee for expert system of di- 
electric materials, 15:13217 (RA;JP;in Japanese) 

Progress in mixed gas insulation. Insulation by vapor mist di- 
electrics, 15:13539 (RA;JP;in Japanese) 

DIELECTRIC TRACK DETECTORS 
Use of dielectric detectors to record rare spontaneous fission 
events of transfermium elements, 15:14767 (R;SU;in Russian) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIENES 
See also ALLENE 
BUTADIENE 
CYCLOPENTADIENE 
FERROCENE 
PENTADIENES 

Bonding in tris(7>-cyclopentadienyl) actinide complexes. 2. On 
the ground electronic configurations of base-free Cp3An com- 
plexes (An = Th, Pa, U, Np, Pu), 15:14449 (J;US) 

Bonding in tris(7°-cyclopentadienyl) actinide complexes. 3. In- 
teraction of z-neutral, z-acidic, and z-basic ligands with 
(n°-Cs5Hs)3U', 15:14450 (J;US) 

Cobait(l), -(Il), and -(Ill) complexes of a tetraaza 
14-membered macrocycle, 5,7,7,12,14,14-hexamethyl- 
1,4,8,11-tetraazacyclotetradeca-4,11-diene (L). Crystal and 
molecular structures of [CoL(CO)JCIO,, trans-CoLClz, and 
cis-[CoL(CO3)]CIO,, 15:14378 (J;US) 

Force-field calculations giving accurate conformation, AH;° (T), 
$°(T), and C,°(T) for unsaturated acyclic and cyclic hydro- 
carbons, 15:14384 (J;US) 

DIESEL ENGINES 
Combustion 
Diesel utilization of low-rank coals, 15:12379 (RA;US) 
Combustion Chambers 

Development of carpet-roll combustion system in slant wall jet 
impinging type of D-1 diesel engine, 15:14029 (RA;JP;In 
Japanese) 

Design 

Toyota 14B type direct injection diesel engine, 15:14027 

(RA;JP;In Japanese) 
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DIESEL ENGINES 
Environmental Effects 


Environmental Effects 
The desirability and the implications of authorizing the use of 
diesel engines for light-duty vehicles in Israel, 15:14009 
(R;IL;in Hebrew) 


Exhaust Gases 

Chamber investigations of the fate of diesel emissions in the at- 
mosphere. Volume 1. Task 3, final report, 15:14054 (R;US) 

Chamber investigations of the fate of diesel emissions in the 
atmosphere. Volume 2. Ames assay and GCMS final data re- 
ports and gas phase projections. Final report, 15:14055 (R;US) 

Characteristics of exhaust particles in exhaust pipe of diesel en- 
gine, 15:14026 (RA;JP;in Japanese) 

Characterization of soot emission from direct injection diesel en- 
gine, 15:12561 (RA;JP;in Japanese) 

Diesel engine operating conditions and particulate matter emis- 
sion characteristic on road, 15:13823 (RA;JP;In Japanese) 
Performance and exhaust emission characteristics of spark as- 

sisted methanol diesel engine, 15:14017 (RA;JP;in Japanese) 


Exhaust Recirculation Systems 

NOx reduction by exhaust gas recirculation from heavy duty 

diesel engine, 15:14058 (RA;JP;in Japanese) 
Fuel Injection Systems 

Development of a new equipment for fuel delivery measurement 
with high accuracy, 15:14032 (RA;JP) 

Spray size analysis of deteriorated diesel fuel injection nozzles 
by means of Fraunhofer diffraction method, 15:14034 
(RA;JP;In Japanese) 

Turbulence characteristics of diesel spray and entrainment air 
flow, 15:14033 (RA;JP;In Japanese) 


ignition 
Performance and exhaust emission characteristics of spark as- 
sisted methanol diesel engine, 15:14017 (RA;JP;In Japanese) 
Particulates 
Diesel engine operating conditions and particulate matter emis- 
sion characteristic on road, 15:13823 (RA;JP;in Japanese) 
Existing state and problems of diesel particulate traps, 15:14028 
(RA;JP;iIn Japanese) 
Research Programs 
Advanced coal combustion, 15:13261 (RA;US) 
Coal fueled diesel technology development, 15:13231 (RA;US) 
Coal fueled diesel technology development GE single cylinder 
engine results, 15:13238 (RA;US) 
Coal-fueled diese! technology development: Emission control 
system development, 15:13258 (RA;US) 
Coal-fueled diesels: Systems research diesel engine tests using 
coal-water slurry, 15:13239 (RA;US) 
Coal-fueled diesels: Systems research hardened rings and lin- 
ers for coal-fueled diesels, 15:13243 (RA;US) 
Coal-fueled diesels: Technology development single-cylinder 
coal diesel engine results, 15:13240 (RA;US) 
Coal-gas-fueled diesels for locomotives and high pressure fuel 
processor design, 15:13232 (RA;US) 
Cooper Bessemer stationary coal-fueled diesel system: Proof of 
concept, 15:13230 (RA;US) 
Extending and enhancing the scientific base for advanced coal- 
fueled power systems utilizing heat engines, 15:13244 (RA;US) 
Fluidic coal feed system, 15:13253 (RA;US) 
Hardened materials in coal-fueled diesels, 15:13242 (RA;US) 
Low-rank coal tests in diesel, 15:13262 (RA;US) 
Performance and emissions of coal-fueled engines using group 
combustion, 15:13254 (RA;US) 
Status of coal-fired combustion/cleanup technology for heat en- 
gines, 15:13225 (RA;US) 
Wear reduction progress for stationary power coal-fueled diesel 
engines, 15:13241 (RA;US) 
Soot 
Characterization of soot emission from direct injection diesel en- 
gine, 15:12561 (RA;JP;In Japanese) 
DIESEL FUELS 
Chemical effect of fuel composition changes on emissions from 
a DI Diesel engine: Final report, 15:14013 (R;US) 
Comparison of emissions of transit buses using methanol and 
diesel fuel, 15:13602 (R;US) 
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Study of fuel degradation processes by uv laser techniques. An- 
nual research report, 1st year, 15:12560 (R;IL) 
Turbulence characteristics of diesel spray and entrainment air 
flow, 15:14033 (RA;JP;in Japanese) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 
RICCATI EQUATION 
Fedorov universal equations and minimal surfaces, 15:15617 
(R;SU;In Russian) 
DIFFRACTION (X-RAY) 
See X-RAY DIFFRACTION 
DIFFUSION 
See also OSMOSIS 
Self-organization in complex media, 15:14400 (J;US) 
The temperature dependence of electrode reactions in fuel 
cells. Annual report, 1987-1988, 15:13710 (R;IL) 
DIGESTER GAS 
See METHANE 
DIHYDROXYBENZENE-META 
See RESORCINOL 
DIMERIZATION 
Topochemical photodimerization of 4-(3-o0xo-3-phenyl-1- 
propenyl)benzoic acid and its esters, 15:14349 (J;IL) 
DIMERS 
PI-PI interactions, architecture, and bandwidths in "molecular 
metals”. A synthetic and electronic structure study of 
monomeric and cofacially joined dimeric germanium phthalo- 
cyanines, 15:14344 (J;IL) 
Quantum simulations and ab initio electronic structure studies of 
(H2O)~o2, 15:15384 (J;US) 
DIMETHYL KETONE 
See ACETONE 
DIMETHYLBENZENES 
See XYLENES 
DIMETHYLGLYOXIME 
Reactions of the 17-electron 
bis(dimethylglyoximato)(triphenylphosphine)rhodium(Il) _radi- 
cal with cobalt(III) complexes, 15:14357 (J;US) 
DINING HALLS 
See RESTAURANTS 
DIODE TRANSISTORS 
See TRANSISTORS 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOXIN 
Comparative analysis of the electrostatic potentials of dibenzo- 
furan and some dibenzo-p-dioxins, 15:14267 (R;US) 
Sorption of 2,3,7,8-tetrachlorodibenzo-p-dioxin from water by 
surface soils, 15:15044 (R;US) 
DIP LOGGING 
See DIPMETER LOGGING 
DIPHENYL KETONE 
See BENZOPHENONE 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIPMETER LOGGING 
A fundamental approach to dipmeter analysis, 15:12437 (RA;CA) 
SHIVA processing: The integration of fundamental geological 
principles with dipmeter computations, 15:14785 (RA;CA) 
The six arm dipmeter: A new tool for detailed reservoir descrip- 
tion, 15:12430 (RA;CA) 
DIRECT ENERGY CONVERTERS 
See also FUEL CELLS 
MHD GENERATORS 
THERMIONIC CONVERTERS 
Advanced float-zone silicon development: Final report, 
15:14203 (R;US) 
DIRECTED-ENERGY WEAPONS 
Algorithm development for SD] weapons system allocation. Fi- 
nal report, December 1987-May 1989, 15:14826 (R;US) 





DIRECTIONAL DRILLING 
Directional drilling development: Pikes Peak Steam Project, 
15:12601 (RA;CA) 
Fracturing of highly deviated and horizontal wells, 15:12569 
(RA;CA) 
Sand control in horizontal wells in heavy oil reservoirs, 15:12484 
(R;CA) 
DISARMAMENT 
See ARMS CONTROL 
DISCHARGE CANALS 
Contaminated concrete scabbling at the Shippingport station 
decommissioning project, 15:13460 (J;US) 
DISCHARGES (ELECTRIC) 
See ELECTRIC DISCHARGES 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISINTEGRATION (FISSION) 
See FISSION 
DISINTEGRATION (NUCLEAR) 
See DECAY 
DISMANTLING (REACTOR) 
See REACTOR DISMANTLING 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSE SYSTEMS 
See DISPERSIONS 
DISPERSIONS 
For the state of aggregation in materials; if related to wave phe- 
nomena see DISPERSION RELATIONS or OPTICAL 
DISPERSION. 
See also COLLOIDS 
MIXTURES 
SUSPENSIONS 
Investigation of an electrostatic droplet separator, 15:12644 
(RA;DE;in German) 
DISPERSIVE ION WAVES 
See ION PLASMA WAVES 
DISPLACEMENT FLUIDS 
Dispersivity as an oil reservoir rock characteristic: Final report, 
October 1, 1985—-September 30, 1988, 15:12480 (R;US) 
The competition for chromium between xanthan biopolymer and 
resident clays in sandstones, 15:12510 (BA;US) 
The influence of texture on steady foam flow in Berea sand- 
stone, 15:12514 (BA;US) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISSOLVED MATERIALS 
See SOLUTES 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATION 
Demonstration projects for energy conservation, 15:13992 (R;IL) 
DISTRIBUTED DATA PROCESSING 
Programming languages for distributed computing systems, 
15:15811 (R;NL) 
DISTRICT HEATING 
Program for improving the efficiency of energy use, guidance for 
building improvement and system maintenance in northern 
Golan Heights settlements., 15:13742 (R;IL;in Hebrew) 
DIVERTORS 
CIT divertor and first wall, 15:15714 (BA;US) 
Developments in theoretical studies of divertor and pumped lim- 
iter systems, 15:15782 (J;US) 
Divertor and first wall design for TIBER-Ili, 15:15713 (BA;US) 
Impurity and particle control systems for Tokamak Reactor ex- 
periments, 15:15781 (J;US) 
Thermal aspects of the CIT divertor and first wall, 15:15720 
(BA;US) 
DNA 
Comparison between indirect and direct effects for high and low 
LET radiations in SV40 DNA strand break induction, 
15:15192 (R;DE) 
The chloroplast genome exists in multimeric forms, 15:13063 
(J;US) 


DNA REPAIR 

Risk estimation of radiation mutagenesis in man by using cul- 

tured mammalian cells, 15:15195 (RA;JP;in Japanese) 
DNA SEQUENCING 
Parallel computation of multiple biological sequence compar- 
isons. Research report, 15:15165 (R;US) 
DOLPHINS 
See CETACEANS 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOPED MATERIALS 

Chemistry of the doping mechanism in Ba;_,K,BiO, and 
LazCuOQ,4,5 oxide superconductors, 15:14133 (R;US) 

Effects of MgO and/or SiOz on the sintering behaviour of oxide 
ceramics with an Al,O3 content of more than 99 per cent, 
15:14157 (RA;DE;in German) 

Fabrication of powders for ZnO-varistors by sol-gel-method, 
15:14152 (RA;DE) 

DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE EQUIVALENTS 

Dose assessment during complex meteorology in the Texas 
panhandle, 15:15203 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, December 1989, 15:15055 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, November 1989, 15:15054 (R;US) 

MESORAD dose assessment of the Chernobyi reactor accident, 
15:15198 (R;US) 

MLAM assessment of air concentration, deposition, and dose 
for Chernobyl reactor accident, 15:14939 (R;US) 

Portsmouth Gaseous Diffusion Plant site environmental report 
for 1988, 15:12705 (R;US) 

DOSE REDUCTION FACTOR 
See EFFICIENCY 
RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See EFFICIENCY 
RADIOPROTECTIVE SUBSTANCES 
DOUBLE FOCUSING SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Alfven wave stability in D-IIIl-D, 15:15656 (R;US) 
DOUBLET-3 DEVICE 

Analog computation system for plasma position and shape con- 
trol, 15:15774 (BA;US) 

Automatic Thomson laser alignment in Dill-D, 15:15744 (BA;US) 

Microprocessor-based neutron counter for DIli-D, 15:15745 
(BA;US) 

Modification of the DIll-D neutral beam power systems for oper- 
ation of the common long pulse source, 15:15734 (BA;US) 

Video digitizer (real time-frame grabber) with region of interest 
suitable for quantitative data analysis used on the infrared 
and H alpha cameras installed on the DIll-D experiment, 
15:15759 (BA;US) 

DOWNHOLE INFORMATION SYSTEMS 
See MWD SYSTEMS 
DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 
DRAG EFFECT 
See ELECTROPHORESIS 
DREDGE SPOIL 

Benthic resources assessment technique evaluation of potential 
dredged material disposal sites in Puget Sound. Pase 2 sites, 
15:15062 (R;US) 

Disposal site-selection technical appendix. Phase 2. (North and 
South Puget Sound), 15:15063 (R;US) 

Evaluation of the toxicity of marine sediments and dredge spoils 
with the Microtox (trade name) bioassay, 15:15223 (R;US) 

Management pian report. Unconfined open-water disposal of 
dredged material. Phase 2. (North and south puget sound), 
15:15064 (R;US) 
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DREDGE SPOIL 


Puget Sound Dredged Disposal Analysis (PSDDA). Final envi- 
ronmental impact statement. Unconfined openwater disposal 
for dredged material, Phase 2. (North and South Puget 
Sound). Final report, 15:15065 (R;US) 

Site-evaluation studies of the Massachusetts Bay disposal site 
for ocean disposal of dredged material. Final report, 15:15061 
(R;US) 

DREDGING 
Comparative analysis of sea scallop escapement/retention and 
resulting economic impacts, 15:15185 (R;US) 

DRF 

See EFFICIENCY 

RADIOPROTECTIVE SUBSTANCES 

DRIFT (ELECTRON) 

See ELECTRON DRIFT 
DRIFT (PLASMA) 

See PLASMA DRIFT 
DRIFT CHAMBERS 

Construction of an apparatus for the laser calibration of the 
ZEUS drift chambers - studies without magnetic field, 
15:14750 (R;DE;in German) 

Detection system for study on the (e,e’d) reaction, 15:14759 
(R;SU;in Russian) 

Method for investigation of the chamber with slow drift operating 
in the particle identification mode, 15:14770 (R;SU;In Russian) 

On measurement of the primary ionization by cluster counting 
method in chambers with slow drift, 15:14771 (R;SU;In Rus- 
sian) 

DRILL CORES 

Characterization of a heavy oil reservoir using computer as- 
sisted tomography of core material, 15:12593 (RA;CA) 

Final results of thermal conductvivity tests on basalt cores, 
15:12850 (R;US) 

NSTF [Near-Surface Test Facility] Phase 1: Rock properties re- 
port, 15:12873 (R;US) 

Stress analysis of core samples of coal and rock, 15:12198 
(RA;US) 

The effect of sample size on the uniaxial compressive strength 
of core from the umatilla flow, 15:12820 (R;US) 

DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
SHIPS 
DRILLING 
See also DIRECTIONAL DRILLING 
OFFSHORE DRILLING 
ROCK DRILLING 
WELL DRILLING 

Large shaft development test plan: 
drilling, 15:12894 (R;US) 

Test instructions for the porthole drilling demonstration at the 
Near Surface Test Facility, 15:12880 (R;US) 

Test plan for the porthole drilling demonstration at the Near- 
Surface Test Facility, 15:12890 (R;US) 

DRILLING (ROCK) 

See ROCK DRILLING 
DRILLING EQUIPMENT 

See also CORING EQUIPMENT 

The role of electrotechnologies in mining, 15:13856 (RA;CA) 
DRILLING FLUIDS 

Limited to materials used in well drilling. 

Detailed characterization of drilling wastes and assessment of 
potential landspreading rates in Alberta, 15:12546 (RA;CA) 

Effects of drilling fluid invasion on hydraulic characterization of 
low permeability basalt horizons: A field evaluation, 15:12845 
(R;US) 

Land application of invert cuttings from oil and gas wells, 
15:12537 (RA;CA) 

Summary of preliminary hydrologic testing results, Grande 
Ronde interflow, test interval No. 6 in DC-12: Supporting doc- 
ument, 15:12785 (R;US) 

DRILLING MUD 
See DRILLING FLUIDS 
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DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER 

Detection of fecal coliforms in water by using ((14)C)mannitol, 
15:15123 (R;US) 

Evaluation of injection well risk management potential in the 
Williston Basin, 15:12482 (R;US) 

Prediction of risk from indoor exposure to tetrachloroethylene: 
Pharmacokinetic considerations under steady-state and dy- 
namic exposure conditions, 15:15234 (J;US) 

DROPLETS 
Investigation of an electrostatic droplet separator, 15:12644 
(RA;DE;In German) 
DROUGHTS 
Turgor and growth at low water potentials, 15:15180 (J;US) 
DRUGS 
See also RADIOPHARMACEUTICALS 
RADIOPROTECTIVE SUBSTANCES 
Determination of benzylpenicillin in pharmaceuticals by capillary 
zone electrophoresis, 15:14300 (J;US) 

DRY DEPOSITION 

See DEPOSITION 
DRY-TYPE COOLING TOWERS 

See CLOSED-CYCLE COOLING SYSTEMS 
DTO 

See DEUTERIUM COMPOUNDS 

HEAVY WATER 

DUAL-PURPOSE POWER PLANTS 

Application of the HERENOX process to coal-fired boilers, 
15:13291 (RA;DE;In German) 

DUANE ARNOLD-1 REACTOR 

Palo, lowa, USA 

Motor-operated valves: Implementing predictive maintenance, 
15:13393 (J:US) 

DUSTS 

See also COSMIC DUST 

Biological effects of chromium and ferrochrome alloys. Final re- 
port, 15:15218 (R;US) 

Computer modeling of continuous-miner cutting systems for dust 
generation. Report of Investigations/1989, 15:12362 (R;US) 

Determination of particle-size distribution and chemical compo- 
sition of particulate matter from selected sources in California. 
Volume 1. Final report, Volume 2 and Volume 3 (appendices), 
15:14881 (R;US) 

Determining the quartz content of respirable dust by FTIR, 
15:12412 (R;US) 

Health-hazard evaluation report MHETA 88-214-1952, Flying W 
Plastics Company, Glenville, West Virginia, 15:14880 (R;US) 

DWARF STARS 

Pulsational analyses of post planetary nebula central stars and 

degenerate dwarfs, 15:15346 (BA;US) 
DYE LASERS 

Control and characterization of soliton-like pulses in a femtosec- 
ond dye laser, 15:14603 (R;US) 

Dye lasers: Design, operation, and performance. March 1975- 
October 1989 (Citations from the Searchable Physics 
Information Notices data base). Report for Mar 75-Oct 89, 
15:14636 (R;US) 

Optimization, characterization, and implementation of a c-w 
(continuous wave) dye laser system. Final report, May- 
September 1987, 15:14602 (R;US) 

DYES 
See also CYANINE DYES 
PHTHALOCYANINES 

Photoinduced electron transfer processes in homogeneous and 
microheterogeneous solutions: Progress report, April 16, 
1989—December 1, 1989, 15:14418 (R;US) 

DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC LOADS 

Spot damping of structural vibrations: Dynamic load conditions 

in a pipeline, 15:13433 (R;DE;In German) 





DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICAL BOSON-FERMION SYMMETRY 
See BOSON-FERMION SYMMETRY 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYONS 
Hypothetical particles endowed with both electric and magnetic 
charges. 
Analysis of bound states of charged fermion and Abelian dyon, 
15:15489 (J;US) 
DYSPROSIUM 141 
Decay studies of neutron-deficient nuclei near the Z=64 sub- 
shell: ‘41 Dy, ''Tb, '4'Gd9*™, and '4’ Eu”, 15:15530 (J;US) 
DYSPROSIUM OXIDES 
Synthesis and properties of the 2:4:7 superconductors 
RoBagCu70,5_, (A=Y,Eu,Gd,Dy,Ho,Er), 15:14189 (J;US) 


E 


EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
IONOSPHERE 
STRATOSPHERE 

1989 Joint convention record of institutes of electrical and infor- 
mation engineers, Japan, 15:14621 (R;JP;in Japanese) 

Development of an atmospheric diffusion model in fog (1). Liter- 
ature review of scavenging process by precipitation, 15:14851 
(R;JP;iIn Japanese) 

Examination of the atmospheric boundary layer in the Dead Sea 
region. Final scientific report, 15:14861 (R;IL;in Hebrew and 
English) 

Identifying and tracking plumes affected by an ocean breeze in 
support of emergency preparedness, 15:13478 (J;US) 

Investigation of the atmospheric boundary and its effect on the 
physical behavior of the Dead Sea, 15:14865 (RA;IL;in Hebrew) 

Investigation of the atmospheric boundary layer and its effect on 
the physical behavior of the Dead Sea, 15:14866 (RA;IL;In 
Hebrew) 

Is the CO2 issue ready for policy decisions?, 15:14948 (J;US) 

Plasma phenomena observed in the MAP/WINE campaign, 
15:15362 (RA;US) 

Present situation of remote sensing technology and its prob- 
lems. Data processing of remote sensed image, 15:14864 
(RA;JP;in Japanese) 

Present situation of remote sensing technology and its prob- 
lems. Meaning of remote sensing for environment on earth 
and its problems, 15:14862 (RA;JP;in Japanese) 

Present situation of remote sensing technology and its prob- 
lems. Present situation of remote sensing for artificial satellite 
and its future, 15:14863 (RA;JP;in Japanese) 

Two-dimensional calculation of sequential electron layer forma- 
tion by crossed microwave beams in air at low pressure, 
15:15390 (R;US) 

Why do planetary wave number one and the ozone transport 
vary annually in the Northern Hemisphere and semiannually 
in the Southern Hemisphere, 15:14870 (RA;US) 

EARTH CRUST 

The behavior of the earth upper crust in Israel, 15:15017 

(RA;IL;In Hebrew) 
EARTH MAGNETOSPHERE 

Development of computer codes to model dynamics of the 
earth's magnetosphere. Final report, 1 December 1985-31 
May 1989, 15:15353 (R;US) 

Observations of ionosphere/magnetosphere interactions from 
the Dynamics Explorer satellites, 15:15358 (RA;FR) 

Relativistic magnetospheric electrons: Lower ionospheric con- 
ductivity and long-term atmospheric variability, 15:14872 
(RA;US) 

EARTH PLANET 
Is the world at the border of chaos?, 15:15249 (R;US) 


EARTHING 
See ELECTRIC GROUNDS 
EARTHQUAKES 

See also MICROEARTHQUAKES 

BWIP [Basalt Waste Isolation Project] data package: Earth- 
quake swarms in the Hanford region, 15:12764 (R;US) 

Design and evaluation guidelines for Department of Energy facili- 
ties subjected to natural phenomena hazards, 15:14534 (R;US) 

Earthquake prediction: Gas emission and groundwater 
changes. January 1977-November 1989 (Citations from the 
INSPEC: Information Services for the Physics and Engineer- 
ing Communities data base). Report for January 
1977-November 1989, 15:15283 (R;US) 

Earthquake recurrence rate estimates for eastern Washington 
and the Hanford site, 15:12739 (R;US) 

Earthquakes in the Federal Republic of Germany 1984, includ- 
ing a list of important earthquakes in the world, 15:15277 
(R;DE;in German) 

Earthquakes in the Federal Republic of Germany in 1974-1984 - 
a review on 11 years of the seismological bulletin, 15:15278 
(RA;DE;In German) 

Effect of earthquakes on the stability of sedimentation in the con- 
tinental shelf and slope in Israel, 15:15012 (RA;IL;in Hebrew) 

Geologic and structural mapping of Mitzpeh Shalem at a scale 
of 1:50,000, 15:15275 (RA;IL;In Hebrew) 

Geotechnic map of Eilat, 15:15274 (RA;IL;in Hebrew) 

Global survey of damaging seismic events and earthquakes in 
the year 1984 with a review of major events since the year 
1974, 15:15279 (RA;DE;In German) 

Tectonic implications of the seismologic network in Israel, 
15:15273 (RA;IL;in Hebrew) 

EBD FILMS 

See ENERGY BEAM DEPOSITION FILMS 
EBIC 

See SCANNING ELECTRON MICROSCOPY 
ECCS 

Experiment data of ROSA-Ili integral test RUN 913: 15 % split 
break without HPCS actuation, 15:13428 (R;JP) 

Quantifying reactor safety margins: Application of code scaling, 
applicability, and uncertainty evaluation methodology to a 
large-break, loss-of-coolant accident, 15:13437 (R;US) 

ECOLOGICAL COMMUNITIES 

See ECOSYSTEMS 

ECOLOGICAL SUCCESSION 

Enhanced ecological succession following phosphate mining. 

Final report, 15:15053 (R;US) 
ECOLOGY 

See also BASELINE ECOLOGY 

A proposed methodology to assess the cumulative impacts of 
hydroelectric development in the Columbia River Basin, 
15:13026 (R;US) 

ECONOMIC ANALYSIS 

Energy balance in Israel: final uses of petroleum products. Liter- 
ature review, methodology, development of models and data 
review. Interim reports 1 and 2, 15:13587 (R;IL;in Hebrew) 

ECONOMIC IMPACT 

Environmental and economic impacts of large-scale introduction 
ofelectric vehicles in the Netherlands, 15:14008 (R;NL;in 
Dutch) 

ECONOMICS 

See also ECONOMIC ANALYSIS 

National energy policy, 15:13660 (R;IL;In Hebrew) 

Standardization in the energy field in the light of the economical 
and political situation, 15:13720 (J;IL;in Hebrew) 

Utilization of wind energy for agricultural applications in Israel, 
15:13183 (R;IL;In Hebrew) 

ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 

Adaptation and resistance of ecosystems to stress. Annual 
technical report No. 1, 1 August 1988-1 August 1989, 
15:15208 (R;US) 

Application of laboratory-derived criteria to an outdoor-stream 
ecosystem, 15:15125 (R;US) 
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ECOSYSTEMS 


Prairie basin wetlands of the Dakotas: A community profile, 
15:15066 (R;US) 

Scope of work: Effects of global climate change on agroecosys- 
tems, 15:14909 (R;US) 

Sensitivity of ecological landscapes and regions to global cli- 
matic change, 15:14910 (R;US) 

EDDY CURRENT TESTING 

Eddy-current detection methods for surface-breaking tight 

cracks, 15:14572 (BA;US) 
EDDY CURRENTS 

Limited to electric currents. 

Basic concepts underlying eddy current analysis, 15:13211 
(R;JP;In Japanese) 

EDUCATION 

insulator, present situation of expert system of technology and 
its future. Expert system for designing of insulation. Gas- 
insulated switch, 15:13535 (RA;JP;in Japanese) 

EDUCATIONAL FACILITIES 

See also SCHOOL BUILDINGS 

Annual report of the Tandem Accelerator Center, University of 
Tsukuba: April 1, 1988 - March 31, 1989, 15:14672 (R;JP) 

EFFICIENCY 
See also ENERGY EFFICIENCY 
THERMAL EFFICIENCY 

Investigation of the performance of a compact solar heater, 
15:13114 (D;IL;In Hebrew and English) 

Study of the efficiencies and the electric parameters of a com- 
bined hybrid solar thermal and solar electrical (photovoltaic) 
collector, 15:13070 (D;IL;in Hebrew and English) 

EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EFFUSION 

See DIFFUSION 
EGYPTIAN ARAB REPUBLIC 

A gas pipeline from Egypt to Israel, 15:12585 (R;IL) 

A geological map of the Sinai, 15:15010 (RA;IL;in Hebrew) 

Middle East regional cooperation in the use of energy resources 
under peace, 15:13659 (R;IL) 

Sinai granites: a discussion of their origin based on petrological 
and Sr-isotope constraints, 15:15293 (J;IL) 

EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS 

345-765 kV. 

Computer program for calculation of transmission line insulation 
clearances, 15:13520 (R;JP;in Japanese) 

EIKONAL APPROXIMATION 
New technique for seismic imaging and interpretation, 15:15290 
(D;IL;in Hebrew and English) 

EINSTEIN-DE SITTER MODEL 

See COSMOLOGICAL MODELS 
EKA-HAFNIUM 

See ELEMENT 104 
EKA-TANTALUM 

See ELEMENT 105 
ELASTOMERS 

See also RUBBERS 

Plastics and elastomers: Electron-beam irradiation effects. Jan- 
uary 1977-November 1989 (Citations from the Rubber and 
Plastics Research Association data base). Report for January 
1977-November 1989, 15:14217 (R;US) 

Recycling rubber wastes. June 1973-October 1989 (Citations 
from the Rubber and Plastics Research Association data 
base). Report for June 1973-October 1989, 15:13976 (R;US) 

ELECTRIC APPLIANCES 
Energy consumption labels, 15:13804 (J;IL;in Hebrew) 
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Operation test of a load conditioner using lead-acid battery. Ac- 
tual record and its points of improvement, 15:13568 (R;JP;in 
Japanese) 

ELECTRIC BATTERIES 

Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and RADIOISO- 
TOPE BATTERIES. 

See also LEAD-ACID BATTERIES 

Fuel cells in transportation, 15:13575 (BA;US) 

Health assessment for NL/Gould NPL (National Priorities List) 
Site, Portland, Oregon, Region 10. CERCLIS No. 
ORD095003687. Final report, 15:13954 (R;US) 

Overview of photovoltaic and battery applications. Technical re- 
port, 15:13572 (R;US) 

Silver-nickel composite cathodes for alkaline secondary batter- 
ies, 15:13576 (P;US) 

Surveys concerning the effect to introduce electric vehicles. On 
the possibility of new technology and introducing measures, 
15:14049 (R;JP;in Japanese) 

ELECTRIC BRIDGES 

Microconvective heating of granular explosives by a semicon- 

ductor bridge, 15:14813 (R;US) 
ELECTRIC CHARGES 

See also POINT CHARGE 

Basic concepts underlying eddy current analysis, 15:13211 
(R;JP;In Japanese) 

Miniaturization and slenderization of lead storage battery, 
15:13571 (RA;JP;in Japanese) 

ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONDUCTIVITY 
See also MAGNETORESISTANCE 
SUPERCONDUCTIVITY 

Development and application of diagnostic instrumentation for 
measurements of electron density and conductivity: Semi- 
annual technical progress report for the period August 
1988—March 1989, 15:13700 (R;US) 

Structure-conductivity relationship of a novel semiconducting di- 
acetylene polymer, 15:14335 (J;IL) 

Synthesis and properties of conducting bridged macrocyclic 
metal complexes, 15:14333 (J;IL) 

ELECTRIC CONDUCTORS 

Basic concepts underlying eddy current analysis, 15:13211 
(R;JP;In Japanese) 

Chemistry of organic polyheterocyclic conductors, 15:14331 (J;IL) 

Origin of the multi-dimensional properties and the charge distri- 
bution rule of the molecular conductors based on Pi-donor 
and pi-acceptor molecules, 15:14339 (J;IL) 

The 1:1 mixed stack complex of tetrathiafulvalene and 2,5- 
dibenzyltetracyanoquinodimethane (TTF:DBTCNQ) at 115 K, 
15:14348 (J;IL) 

ELECTRIC CONTACTORS 

See SWITCHES 


ELECTRIC CONTACTS 

Development of high-efficiency photo-voltaic cell. Interim scien- 

tific report no. 2, 15:13046 (R;IL;in Hebrew) 
ELECTRIC CURRENTS 

See also EDDY CURRENTS 

Continuing current in cloud-to-ground lightning, 
(R;JP;In Japanese) 

Faraday effect sensors: The state of the art, 15:14792 (BA;US) 

Power system voltage simulation for voltage collapse., 
15:13518 (R;JP;in Japanese) 

Technology of compact power source for electronic instruments. 
Review on the film type power device, 15:14622 (RA;JP;In 
Japanese) 

ELECTRIC DISCHARGES 
See also ELECTRIC SPARKS 
LIGHTNING 

Miniaturization and slenderization of lead storage battery, 
15:13571 (RA;JP;In Japanese) 

The influence of the spark discharge characteristics on the mini- 
mum ignition energy of CH,-air mixture, 15:12589 (J;IL) 


15:13519 





ELECTRIC FIELDS 

A self-consistent model of the cathode-fall of glow discharges, 
15:15694 (BA;US) 

Progress in mixed gas insulation. Breakdown of SF¢ gas insula- 
tion by steep wave and unequal electric field, 15:13538 
(RA;JP;In Japanese) 

ELECTRIC GENERATORS 

Rotating generators only; excludes DIRECT ENERGY CON- 
VERTERS. 

See also HOMOPOLAR GENERATORS 

ROTATING GENERATORS 

Aging mitigation and improved programs for nuclear service 
diesel generators, 15:13384 (R;US) 

Back swing phenomenon of synchronous generator. Study on 
AC-DC power system simulator tests, 15:13223 (R;JP;In 
Japanese) 

Developmental condition and technical problems on electric in- 
sulation for super-conducting electric power machine, 
15:13212 (R;JP;In Japanese) 

Homopolar motors and generators. January 1975-November 
1989 (Citations from the INSPEC: Information Services for the 
Physics and Engineering Communities data base). Report for 
January 1975-November 1989, 15:14533 (R;US) 

Repair, evaluation, maintenance, and rehabilitation research 
program. Hydroelectric generator and generator-motor insula- 
tion tests. Final report, 15:13029 (R;US) 

Wind turbine as a pilot plant for electricity generation. Rated 
Power: 200 kW. Model: VESTAS 200/23. Summary technical 
report, 15:13186 (R;IL;in Hebrew) 

ELECTRIC GROUNDS 

Protection of information communication equipment against 
thunderbolt and thunderbolt observation. Locating lightning 
position, 15:13528 (RA;JP;in Japanese) 

ELECTRIC HEATING 

Solar and electric heaters in homes - energy aspects, 15:13748 
(R;IL;In Hebrew) 

Techno-economic analysis of the methods of heating sanitary 
water. Interim report no. 4, 15:13775 (R;IL;in Hebrew) 

ELECTRIC IMPEDANCE 

Review on micro-wave high temperature superconductivity. Sur- 
face impedance of high temperature superconductor to 
micro-wave, 15:14141 (RA;JP;In Japanese) 

Review on micro-wave high temperature superconductivity. 
Technology for measuring surface impedance, 15:14140 
(RA;JP;In Japanese) 

ELECTRIC MONOPOLES 
See ELECTRIC CHARGES 
ELECTRIC MOTORS 

Homopolar motors and generators. January 1975-November 
1989 (Citations from the INSPEC: Information Services for the 
Physics and Engineering Communities data base). Report for 
January 1975-November 1989, 15:14533 (R;US) 

Repair, evaluation, maintenance, and rehabilitation research 
program. Hydroelectric generator and generator-motor insula- 
tion tests. Final report, 15:13029 (R;US) 

ELECTRIC POTENTIAL 

A new broadband pulsed high voltage monitor, 15:14647 (R;US) 

Changes in the Volt, Ohm and temperature and long range impact 
of using the Josephson Voltage Standard, 15:14642 (R;US) 

Measurement of the potential distribution along ceramics with 
current flowing through them, by means of electron beam de- 
flection, 15:14156 (RA;DE;in German) 

Progress in mixed gas insulation. Breakdown of SF¢ gas insula- 
tion by steep wave and unequal electric field, 15:13538 
(RA;JP;In Japanese) 

Ultra-fast voltage comparators for transient waveform analysis, 
15:14632 (R;US) 

ELECTRIC POWER 

See also HYDROELECTRIC POWER 

A survey of the price structure and incentives for better electric 
load management. Interim report, 15:13593 (R;IL;In Hebrew 
and English) 

Electrical efficiency improvement opportunities, 
(RA;CA) 


15:13855 


ELECTRIC POWER INDUSTRY 
Tidal Power 


Electricity in the northeast: An overview presentation, 15:13654 
(RA;CA) 

Energy for tomorrow. Division 3: Energy and the economy: 
Session 3.4: The economics of energy desicion making: Part 
1, 15:13674 (R;CA) 

Forecasts of electricity demand in Israel to the year 2000, 
15:13650 (R;IL;in Hebrew) 

Grouping coefficients for residential electric consumption among 
high-consumption customers, 15:13690 (R;IL;In Hebrew) 

Hydro-Quebec annual report, 1988, 15:13676 (R;CA) 

Long-term dynamics simulation: Modeling requirements: Final 
report, 15:13675 (R;US) 

Main trends in the energy economy, 1980-1986, 15:13652 
(R;IL;In Hebrew) 

National energy policy, 15:13660 (R;IL;in Hebrew) 

Thermal energy storage for power generation, 15:13564 (R;US) 

Ventilation characteristics of new unoccupied manufactured 
homes built to the model conservation standards in the Pacific 
Northwest, 15:13807 (J;US) 

ELECTRIC POWER INDUSTRY . 

Use only for general papers that go beyond specific interests of 
the utility such as generation, transmission, rates, etc. and in- 
clude one or more of the following: equipment manufacturers; 
educational or research activities; overall energy-supply prob- 
lems; or institutional factors. Use only when terms such as 
ELECTRIC POWER, ELECTRIC UTILITIES, or POWER 
SYSTEMS will not suffice. 

Audits 

Financial management systems at the power marketing admin- 

istrations, 15:13561 (R;US) 
Electric Batteries 

The integration of storage batteries in the electric system in Is- 

rael, 15:13282 (R;IL;in Hebrew) 
Financial Data 

[Israel Electric Corporation, Ltd] 61th annual report, 1983-1984, 
15:13678 (R;IL) 

[Israel Electric Corporation, Ltd] 63rd annual report, 1985-1986, 
15:13681 (R;IL) 

[Israel Electric Corporation, Ltd] 63rd annual report, 1985-1986, 
15:13680 (R;IL;iIn Hebrew) 

[Israel Electric Corporation, Ltd] Financial report of 31 March 
1985, 15:13679 (R;IL;in Hebrew) 

[Israel Electric Corporation, Ltd] Statistical report, 1985-1986, 
15:13682 (R;IL;In Hebrew) 

[Israel Electric Corporation, Ltd] Statistical report, 1986-1987, 
15:13683 (R;IL;in Hebrew) 

Off-Peak Energy Storage 

The integration of storage batteries in the electric system in ls- 

rael, 15:13282 (R;IL;in Hebrew) 


Pollution Regulations 
The development document for the draft effluent monitioring regu- 
lation for the electric power generation sector, 15:13685 (R;CA) 
Power Demand 
[Israel Electric Corporation, Ltd] 63rd annual report, 1985-1986, 
15:13681 (R;IL) 
Public Policy 
Service design in the electric power industry, 15:13562 (R;US) 
Research Programs 
SECV Research and Development Department. Research pro- 
gram 1989, 15:13688 (R;AU) 
The potential for electricity conservation in New York State: Fi- 
nal report, 15:13563 (R;US) 
Statistical Data 
[Israel Electric Corporation, Ltd] Statistical report, 1985-1986, 
15:13682 (R;IL;in Hebrew) 
[Israel Electric Corporation, Ltd] Statistical report, 1986-1987, 
15:13683 (R;IL;in Hebrew) 
Tidal Power 
Prospects for renewable energy in the Norweb area, 15:13694 
(R;GB) 
Prospects for renewable energy in the Norweb area: Overview 
report, 15:13695 (R;GB) 
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ELECTRIC POWER INDUSTRY 
United Kingdom 


United Kingdom 

Prospects for renewable energy in the Norweb area, 15:13694 
(R;GB) 

Prospects for renewable energy in the Norweb area: Overview 
report, 15:13695 (R;GB) 

ELECTRIC POWER SUBSTATIONS 
See POWER SUBSTATIONS 
ELECTRIC POWER SYSTEMS 

See POWER SYSTEMS 
ELECTRIC RESISTIVITY 

See ELECTRIC CONDUCTIVITY 
ELECTRIC SPARKS 

Electrical apparatus for explosive gas atmospheres: classification 
of hazardous areas, 15:12524 (R;IL;In English and Hebrew) 

Electrical apparatus for explosive gas atmospheres: classifica- 
tion of mixtures of gases or vapours with air according to their 
maximum experimental safe gaps (mesg) and minimum ignit- 
ing currents (mic), 15:12525 (R;IL;In English and Hebrew) 

Electrical apparatus for explosive gas atmospheres: construc- 
tion and use of rooms or buildings protected by 
pressurization, 15:12526 (R;IL;In English and Hebrew) 

ELECTRIC SWITCHES 

See SWITCHES 

ELECTRIC UTILITIES 

Electri: power wheeling and dealing: Technological considera- 
tions for increasing competition, 15:13305 (R;US) 

Electricity options, 15:13662 (RA;CA) 

Fabric filters for the electric utility industry: Volume 3: Guide- 
lines for fabrics and bags, 15:13301 (R;US) 

Incentive regulation of nuclear power plants by state Public Util- 
ity Commissions, 15:13379 (R;US) 

Introduction of artificial intelligence technology in an electric util- 
ity: Report 4.3.16, 15:13510 (RA;CA) 

Long-term dynamics simulation: Modeling requirements: Final 
report, 15:13675 (R;US) 

Monte Carlo (importance) sampling within a benders’ decompo- 
sition algorithm for stochastic linear programs. Technical 
report, 15:13669 (R;US) 

Strategic assessment of storage plants, economic studies: Ben- 
efits under a regulated versus deregulated utility: Final report, 
15:13304 (R;US) 

[British Columbia Hydro] Corporate business plan for the period 
1989 to 1992, 15:13670 (R;CA) 

ELECTRIC-POWERED VEHICLES 

Development of sodium/sulfur-batteries. Phase 4. Final report, 
15:13570 (R;DE;In German) 

Development of the Kiruna electric truck at Kidd Creek Mine 
Falconbridge Ltd., 15:13861 (RA;CA) 

Environmental and economic impacts of large-scale introduction 
ofelectric vehicles in the Netherlands, 15:14008 (R;NL;in 
Dutch) 

Laser-powered Martian rover, 15:13502 (RA;US) 

Overview of photovoltaic and battery applications. Technical re- 
port, 15:13572 (R;US) 

Sealing Li-alloy/FeS, cells for a bipolar battery, 15:14044 (R;US) 

Surveys concerning the effect to introduce electric vehicles. On 
the possibility of new technology and introducing measures, 
15:14049 (R;JP;In Japanese) 

ELECTRICAL BREAKDOWN 

See ELECTRICAL FAULTS 
ELECTRICAL CONDUCTIVITY 

See ELECTRIC CONDUCTIVITY 
ELECTRICAL ENGINEERING 

1989 Joint convention record of institutes of electrical and infor- 
mation engineers, Japan, 15:14621 (R;JP;in Japanese) 

1989 Joint convention record of institutes of electrical and informa- 
tion engineers, Japan (Part 1), 15:13213 (R;JP;ln Japanese) 

1989 Joint convention record of institutes of electrical and informa- 
tion engineers, Japan (Part 2), 15:13216 (R;JP;In Japanese) 

GENFUN, a computer program for drawing graphs from files, 
15:15804 (R;IL;in Hebrew and English) 

ELECTRICAL EQUIPMENT 

See also ANTENNAS 

CAPACITORS 


716 ERA Vol. 15, No. 6 


CIRCUIT BREAKERS 
CURRENT LIMITERS 
ELECTRIC BRIDGES 
ELECTRIC CONTACTS 
ELECTRICAL INSULATORS 
LIGHTNING ARRESTERS 
ROTATING GENERATORS 
SWITCHES 
TRANSFORMERS 
Electrical apparatus for explosive gas atmospheres: classification 
of hazardous areas, 15:12524 (R;IL;in English and Hebrew) 
Electrical apparatus for explosive gas atmospheres: classifica- 
tion of mixtures of gases or vapours with air according to their 
maximum experimental safe gaps (mesg) and minimum ignit- 
ing currents (mic), 15:12525 (R;IL;in English and Hebrew) 
Electrical apparatus for explosive gas atmospheres: construc- 
tion and use of rooms or buildings protected by 
pressurization, 15:12526 (R;IL;In English and Hebrew) 
Electrical apparatus for explosive gas atmospheres: electrical 
apparatus - type of protection "p”, 15:12523 (R;IL;in English 
and Hebrew) 
Informal report on activities in progress at the EPRI M&D [Moni- 
toring and Diagnostics] Center, 15:13220 (R;US) 
Operation test of a load conditioner using lead-acid battery. Ac- 
tual record and its points of improvement, 15:13568 (R;JP;in 
Japanese) 


ELECTRICAL FAULTS 

Operation test of a load conditioner using lead-acid battery. Ac- 
tual record and its points of improvement, 15:13568 (R;JP;In 
Japanese) 

Present and future of the insulation material and technology ex- 
pert system. Insulation measurement and testing expert 
system, 15:13534 (RA;JP;In Japanese) 

Short-circuit fault characteristics in 400V class distribution lines 
(Part 3). Development of program for current coordination 
analysis on short circuit faults, 15:13523 (R;JP;in Japanese) 


ELECTRICAL INSULATION 

1989 Joint convention record of institutes of electrical and informa- 
tion engineers, Japan (Part 2), 15:13216 (R;JP;in Japanese) 

Computer program for calculation of transmission line insulation 
clearances, 15:13520 (R;JP;In Japanese) 

Developmental condition and technical problems on electric in- 
sulation for super-conducting electric power machine, 
15:13212 (R;JP;In Japanese) 

Insulating materials, present situation of technical expert system 
and its future. Insulation diagnosis expert system, high volt- 
age rotating machine, 15:13218 (RA;JP;In Japanese) 

Insulator, present situation of expert system of technology and 
its future. Expert system for designing of insulation. Gas- 
insulated switch, 15:13535 (RA;JP;In Japanese) 

Progress in mixed gas insulation, 15:13536 (RA;JP;In Japanese) 

Progress in mixed gas insulation. Breakdown of SF¢ gas insula- 
tion by steep wave and unequal electric field, 15:13538 
(RA;JP;in Japanese) 

Progress in mixed gas insulation. Dielectric breakdown in low 
temperature, high density gas, 15:13540 (RA;JP;in Japanese) 

Progress in mixed gas insulation. Evaluation of mixed gas and 
applications, 15:13541 (RA;JP;In Japanese) 

Progress in mixed gas insulation. Fundamental process and 
synergism, 15:13537 (RA;JP;iIn Japanese) 

Repair, evaluation, maintenance, and rehabilitation research 
program. Hydroelectric generator and generator-motor insula- 
tion tests. Final report, 15:13029 (R;US) 


ELECTRICAL INSULATORS 

Multifactor aging of high voltage stator insulation, 15:14564 
(R;CA) 

Present and future of the insulation material and technology ex- 
pert system. Insulation measurement and testing expert 
system, 15:13534 (RA;JP;In Japanese) 

Review on micro-wave high temperature superconductivity. Nb- 
high temperature superconductor point-contacting Josephson 
junction, 15:14143 (RA;JP;in Japanese) 





ELECTRON DRIFT 


Temporary AC overvoltage flashover characteristics of contami- 


nated insulators and its application to transmission line 
insulation design, 15:13521 (R;JP;in Japanese) 
ELECTRICAL PROPERTIES 
See also ELECTRIC CONDUCTIVITY 
Calculations of electrical parameters for high-power lines, 
15:13551 (R;IL;in Hebrew and English) 
ELECTRICAL RESISTANCE 
See ELECTRIC CONDUCTIVITY 


ELECTRICAL RESISTIVITY 
See ELECTRIC CONDUCTIVITY 


ELECTRICAL TRANSIENTS 

Analysis of the overvoltage transients in the 400 kilovolt system 
using the TNA-CESI analytical model, 15:13552 (R;IL;in He- 
brew and English) 

The high-voltage 400 kilovolt system. Protection from overvolt- 
age transients that result from lightning. Zofit power station, 
400 kilovolt array, 15:13547 (R;IL;In Hebrew and English) 

The high-voltage 400 kilovolt system. Protection from overvoltage 
transients that result from lightning. Reinforced array SF¢ in the 
KZAA power station, 15:13548 (R;IL;In Hebrew and English) 

The high-voltage 400 kilovolt system. Protection from overvolt- 
age transients that result from lightning. Zofit power station, 
400 kilovolt array, 15:13547 (R;IL;In Hebrew and English) 


ELECTRICITY 

Only for the physical phenomenon sense; for utility purposes, 
use ELECTRIC POWER. 

Pumped storage power plant in the Sea of Galilee - quantifica- 
tion of benefits to the electricity economy, 15:13025 (R;IL;In 
Hebrew) 

Quantification of the advantages of the Mediterranean-Dead 
Sea Canal project to the electricity economy, 15:13024 
(R;IL;in Hebrew and English) 

Update of the calculations of the effect of rises in fuel and elec- 
tricity costs on price indices using input-output tables, 
15:13600 (R;IL;in Hebrew) 

ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 

Fuel cell plates with skewed process channels for uniform distri- 
bution of stack compression load, 15:13714 (P;US) 

lodine enrichment at interfaces of special materials, 15:14313 
(RA;DE;In German) 

Membrane separation of sulfur oxides from hot gas, 15:12343 
(J;US) 

Silver composite cathodes for alkaline secondary batteries, 
15:13577 (P;US) 

Steel corrosion in hot brine, 15:14090 (RA;DE;in German) 

ELECTROCHEMISTRY 

Chemistry of organic polyheterocyclic conductors, 15:14331 (J;IL) 

Electrochemical investigations of novel solid redox polymeriza- 
tion electrodes, 15:14410 (R;US) 

The temperature dependence of electrode reactions in fuel 
cells. Annual report, 1986-1987, 15:13708 (R;IL) 


ELECTRODES 
See also ANODES 
CATHODES 
ION-SELECTIVE ELECTRODES 

Electrochemical investigations of novel solid redox polymeriza- 
tion electrodes, 15:14410 (R;US) 

Membrane separation of sulfur oxides from hot gas, 15:12343 
(J;US) 

Miniaturization and slenderization of lead storage battery, 
15:13571 (RA;JP;in Japanese) 

Technology of compact power source for electronic instruments. 
Thin type aluminium electrolytic capacitor, 15:14624 
(RA;JP;in Japanese) 

The temperature dependence of electrode reactions in fuel 
cells. Third progress report 3/87-5/87, 15:13706 (R;IL) 

ELECTROLYTE TILES 
See MATRIX MATERIALS 


ELECTROLYTES 
See also SOLID ELECTROLYTES 


Selective potentiometric gas-sensing membrane electrodes, 

15:14321 (J;IL) 
ELECTROMAGNETIC FIELDS 

Report of NSF (National Science Foundation) Panel on large 

magnetic fields. Final report, 15:14531 (R;US) 
ELECTROMAGNETIC PULSES 

Aurora Upgrade: Volume 3. Gradient B drift transport risetime 
sharpening. Technical report, 1 February 1985-31 March 
1988, 15:14815 (R;US) 

Homomorphic deconvolution of ATA [Advanced Technology 
Accelerator]- beam EMP [electromagnetic pulse] data for 
Project DEWPOINT, 15:15411 (R;US) 

Localized transmission of wave energy, 15:15627 (RA;US) 

ELECTROMAGNETIC PUMPS 
STEPAC: An SP-100 thermoelectric-electromagnetic pump 
analysis code, 15:13366 (BA;US) 
ELECTROMAGNETIC RADIATION 
See also BLACKBODY RADIATION 
ELECTROMAGNETIC PULSES 
INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
MONOCHROMATIC RADIATION 
RADIOWAVE RADIATION 
THERMAL RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 

Nonionizing electromagnetic radiation: biological effects. July 
1983-October 1989 (Citations from the COMPENDEX data 
base). Report for July 1983-October 1989, 15:15244 (R;US) 

ELECTROMAGNETIC WAVES 

See ELECTROMAGNETIC RADIATION 
ELECTROMAGNETISM 

Photonuclear absorption cross sections, 15:15555 (R;US) 
ELECTROMIGRATION 

See ELECTROPHORESIS 
ELECTRON ACCEPTOR 

See ELECTRONS 
ELECTRON ACOUSTIC WAVES 

See ELECTRON PLASMA WAVES 
ELECTRON BEAM INDUCED CURRENT 

See SCANNING ELECTRON MICROSCOPY 
ELECTRON BEAMS 

Analysis and optimization of the extracted ELSA beam at the 
Bonn ELAN experiment, 15:14698 (R;DE;in German) 

Calculation of linear and non-linear spin-orbit resonance effects 
in the radiative polarization of electrons in storage rings using 
QED techniques, 15:14742 (J;US) 

Electron accelerators driven by modulated intense relativistic 
electron beams, 15:14684 (J;US) 

Millimeter- and submillimeter-wavelength free-electron laser, 
15:14600 (R;US) 

Modification of polymeric surface for improved adhesion via 
electron beam exposure, 15:14254 (P;US) 

Polarization at the SLC, 15:14683 (J;US) 

Stability of compensated electron beam in electron beam cool- 
ing experiments, 15:14737 (R;SU;In Russian) 

Summary of the electron accelerators session, 15:14689 (J;US) 

ELECTRON COLLISIONS 
See also ELECTRON-MOLECULE COLLISIONS 
ELECTRON-POSITRON COLLISIONS 
lon formation by electron impact. Final report, 31 May 1985-30 
November 1988, 15:15363 (R;US) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON DENSITY 

Two-dimensional calculation of sequential electron layer forma- 
tion by crossed microwave beams in air at low pressure, 
15:15390 (R;US) 

ELECTRON DONOR 

See ELECTRONS 

ELECTRON DRIFT 

Simulation of toroidal drift mode turbulence driven by tempera- 

ture gradients and electron trapping, 15:15638 (R;SE) 
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ELECTRON PAIRS 


ELECTRON PAIRS 
Electroproduction of pairs at beam-beam collision, 15:15454 
(R;SU) 
Pair production by photon in inhomogeneous external fields, 
15:15583 (R;SU) 
ELECTRON PLASMA WAVES 
Saturation of the plasma-three-wave-mixing process, 15:15664 
(BA;US) 
ELECTRON REACTIONS 
180° electron scattering from 'C, 15:15521 (J;US) 
Giant resonances at complex excitation energies, 15:15570 
(J;US) 
Nonspectral Dirac random-phase approximation for finite nuclei, 
15:15577 (J;US) 
Polarization measurements in elastic electron-deuteron scatter- 
ing, 15:15365 (R;FR) 
Separation of the electric form factors Gq and Gg of the 
deuteron at Q*=0.495 (GeV/c)*, 15:15515 (R;DE;In German) 


ELECTRON TRANSFER 

Not for CHARGE EXCHANGE. 

Energy transfer and electron transfer in porphyrins and chloro- 
phylis in systems possessing a degree of ordering, 15:13059 
(D;IL;iIn Hebrew and English) 

ELECTRON-MOLECULE COLLISIONS 

Generation of H~, H2(v’’), and H atoms by H2* and Hg* ions in- 

cident upon barium surfaces, 15:15373 (R;US) 
ELECTRON-NUCLEON INTERACTIONS 

See also ELECTRON-PROTON INTERACTIONS 

Helicity and isospin asymmetries in the electroproduction of nu- 
cleon resonances, 15:15441 (R;DE) 

ELECTRON-POSITRON COLLISIONS 

Depolarization due to beam-beam interaction in electron- 
positron linear colliders, 15:14690 (J;US) 

intermittency and multifractal structures in QCD cascades, 
15:15463 (R;SE) 

On local parton-hadron duality: 
15:15462 (R;SE) 

ELECTRON-POSITRON INTERACTIONS 

A study on the determination of the scale parameter Lambdays 
of quantum chromodynamics at LEP | energies, 15:15440 
(R;DE;In German) h 

Measurement of e* e~ bb forward-backward charge asymme- 
try between ,/s =52 and 57 GeV, 15:15428 (J;US) 

QCD and event simulation, 15:15438 (R;US) 

Searches for new quarks and leptons produced in Z-boson de- 
cay, 15:15430 (J;US) 

Some new aspects of supersymmetry A-parity violating interac- 
tions, 15:15483 (J;US) 

Squark and squarkonium production by gauge-boson fusion at 
TeV ete colliders, 15:15477 (J;US) 

ELECTRON-PROTON INTERACTIONS 

Analysis and optimization of the extracted ELSA beam at the 
Bonn ELAN experiment, 15:14698 (R;DE;in German) 

Monte-Carlo studies for the search of top quarks at HERA, 
15:15464 (R;DE;iIn German) 

ELECTRON-QUARK INTERACTIONS 

Experimental study of charm quark fragmentation, 15:15400 
(D;US) 

ELECTRONIC DATA PROCESSING 

See DATA PROCESSING 


ELECTRONIC EQUIPMENT 
See also ANALOG-TO-DIGITAL CONVERTERS 
MICROWAVE EQUIPMENT 
MULTIPLEXERS 
OSCILLATORS 
POWER SUPPLIES 
RESONATORS 
Health assessment for Sacramento Army Depot, Sacramento, 
California, Region 9. CERCLIS No. CA0210020780. Prelimi- 
nary report, 15:15131 (R;US) 
High densification technology of power supplies for electronic 
equipment. High density mounting of power supply by con- 
ductive water cooling, 15:14627 (RA;JP;in Japanese) 


ll. Momentum distributions, 
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Review on micro-wave high temperature superconductivity. Ap- 
plication of high temperature superconductor to electronics, 
15:14139 (RA;JP;in Japanese) 

Synthesis and study of materials for superconducting electron- 
ics. Final report, 15 October 1987-14 October 1988, 15:14613 
(R;US) 

Technical trend of power IC, 15:14626 (RA;JP;In Japanese) 

Technology of compact power source for electronic instruments. 
Review on the film type power device, 15:14622 (RA;JP;In 
Japanese) 

Technology of compact power source for electronic instruments. 
Thin and low height transformer, 15:14623 (RA;JP;in Japan- 
ese) 

Technology of compact power source for electronic instruments. 
Thin type aluminium electrolytic capacitor, 15:14624 
(RA;JP;in Japanese) 

ELECTRONS 

See also SOLVATED ELECTRONS 

H/D isotope effects in water radiolysis. 1. Chemically induced 
dynamic electron polarization of spurs, 15:14439 (J;US) 

ELECTROPHORESIS 

Study of the dielectrophoretic trapping mechanism of fine parti- 
cles in laminar flow for non conductive liquids, 15:12518 
(D;IL;In Hebrew and English) 

ELECTROPLATING 

Health assessment for Allied Plating, Inc., Portland, Oregon, 
Region 10. CERCLIS No. ORD009051442. Preliminary re- 
port, 15:13953 (R;US) 

ELECTROSTATIC LENSES 

HESQ [Helical Electrostatic Quadrupole], a low energy beam 

transport, 15:14701 (R;US) 
ELECTROSTATIC PRECIPITATORS 

Ash conditioning for improved ESP [electrostatic precipitator] 

performance, 15:13303 (R;CA) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 


ELEMENT 104 

Radiochemical studies of the transactinide elements, 15:14440 

(R;DE) 
ELEMENT 105 

Mainz University, Institute of Nuclear Chemistry. Annual report 
1988, 15:14441 (R;DE;in German) 

Radiochemical studies of the transactinide elements, 15:14440 
(R;DE) 

ELUTION (SOLUBLE CONSTITUENTS) 

See LEACHING 

EMERGENCIES 
See ACCIDENTS 

EMERGENCY CORE COOLING SYSTEM 
See ECCS 

EMERGENCY PLANS 

Creating user-friendly emergency procedures at Catawba nu- 
clear station, 15:13473 (J;US) 

Development of a computer code system for selecting off-site 
protective action in radiological accidents based on the multi- 
objective optimization method, 15:13426 (R;JP) 

Emergency operating instruction improvements at San Onofre 
Nuclear Generating Station Units 2 and 3, 15:13475 (J;US) 

Emergency operating procedure maintenance - a perspective at 
four utilities, 15:13482 (J;US) 

Emergency operating procedure upgrade program and audit re- 
sults, 15:13474 (J;US) 

Flowchart-format emergency operating procedures-strengths 
and weaknesses, 15:13472 (J;US) 

Hazardous materials emergency response training program at 
Texas A & M University, 15:13462 (J;US) 

The use of operator action event trees to improve plant-specific 
emergency operating procedures, 15:13471 (J;US) 

EMERGENCY PROVISIONS 

See EMERGENCY PLANS 

EMERGENCY SHUTDOWN 
See SCRAM 





EMISSION 
Comparison of emissions of transit buses using methanol and 
diesel fuel, 15:13602 (R;US) 
Quantum theory of amplified spontaneous emission: Final re- 
port, 15:15626 (R;US) 
SERUM (Static ESC Refinery Utility Model): A model of the 
Dutch petroleum refineries, 15:12516 (R;NL;In Dutch) 
The status of the CFC problem. Political developments - status 
of research, 15:14858 (R;DE;In German) 
EMISSION SPECTROSCOPY 
See also FLUORESCENCE SPECTROSCOPY 
Whither spectrochemical analysis: Inductively coupled plasma - 
Atomic emission spectroscopy, 15:14283 (BA;US) 
EMISSIVITY 
Measurement of radiation property of long infrared emitter and 
examination of infrared radiation heating process, 15:13715 
(R;JP;in Japanese) 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 


EMULSIONS 

The electrically driven emulsion-phase contactor, 15:14275 

(B;US) 
ENCAPSULATION 

The potential use of transmission tomography techniques for 
the quality checking of cement encapsulated and vitrified 
wastes, 15:14566 (R;GB) 

ENDANGERED SPECIES 

Aerial surveys of endangered cetaceans and other marine 
mammals in the northwestern Gulf of Alaska and southeast- 
ern Bering Sea. Final report, 15:15107 (R;US) 

Outer continental shelf environmental-assessment program. Final 
reports of principal investigators. Volume 61, 15:15106 (R;US) 

Ringed-seal monitoring: Relationships of distribution and abun- 
dance to habitat attributes and industrial activities. Final 
report, 15:15109 (R;US) 

Ringed-seal winter ecology and effects of noise disturbance. Fi- 
nal report, 15:15110 (R;US) 

Shipboard surveys of endangered cetaceans in the northwest- 
ern Gulf of Alaska. Final report, 15:15108 (R;US) 

ENERGY 
See also FREE ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 

Energy for tomorrow. Division 3: Energy and the economy: 
Session 3.4: The economics of energy desicion making: Part 
1, 15:13674 (R;CA) 

ENERGY BALANCE 
Energy in Israel, 15:13649 (R;IL;In English and Hebrew) 
ENERGY BEAM DEPOSITION FILMS 

Optics and materials research for controlled radiant energy 
transfer in energy efficient buildings: Seventh annual report of 
research, March 31—December 31, 1989, 15:13732 (R;US) 

ENERGY CONSERVATION 

Computerized system for energy management in Kibbutz 
Be’erot Itzhak. Interim report, 15:13747 (R;IL;In Hebrew) 

Energy consumption labels, 15:13804 (J;IL;in Hebrew) 

Inclusive program for energy conservation in hill settlements. 
Part B: Procedures for realization of the conservation pro- 
gram, 15:13773 (R;IL;in Hebrew and English) 

Qualifications in energy, 15:12365 (R;IL) 

Reduction of fuel consumption in petrol engines by addition of 
hydrogen. Interim report, 15:14012 (R;IL;in Hebrew) 

Thermal improved plaster as energy economy, 15:13806 (J;IL;In 
Hebrew) 

Agriculture 

A nurseryman’s primer on greenhouse computers: Technical 
note, 15:13831 (R;CA) 

Energy conservation in greenhouses: IV. New infrared-reflective 
cover materials, 15:13833 (R;CA) 

Energy conservation in greenhouses: V. A thermal curtain per- 
formance update, 15:13834 (R;CA) 


ENERGY DEMAND 


Bibliographies 

a 1989 Energy and Mines bibliography, 15:15825 
(R;CA) 

Computerized Control Systems 

A system for controlling energy in the Clal Building in Jerusalem. 
Progress report, 15:13746 (R;IL;In Hebrew and English) 

Economic Analysis 
The environmental and economic benefits of avoided energy 
consumption in the buildings sector, 15:13791 (R;US) 
Environmental Effects 
Energy for the environment, 15:13607 (RA;CA) 
Financial incentives 

A survey of the price structure and incentives for better electric 
load management. Interim report, 15:13593 (R;IL;in Hebrew 
and English) 

Government Policies 

Development of Bonneville’s ventilation strategies for energy- 
efficient new homes programs, 15:13808 (J;US) 

information Dissemination 

Trends in energy consumption and energy management ideas 
from the Mining and Metallurgy Industry Energy Management 
Task Force, 15:42862 (RA;CA) 

Planning 
Energy conservation, 15:13637 (RA;IL) 
Program Management 

The administrative costs of energy conservation programs, 

15:13640 (R;US) 
Public Information 

Energy conservation - behavioral patterns, public stands and 

public knowledge on the subject, 15:14003 (R;IL;in Hebrew) 
Public Opinion 

Energy conservation - behavioral patterns, public stands and 

public knowledge on the subject, 15:14003 (R;IL;in Hebrew) 
Research Programs 

Israel’s energy policy: an overview, 15:13580 (RA;IL) 

Research, development, and demonstration, 15:13631 (RA;IL) 

The potential for electricity conservation in New York State: Fi- 
nal report, 15:13563 (R;US) 

Surveys 

Application of the recommendations from a survey of energy in 
industry. Part A., 15:13638 (R;IL;In Hebrew) 

Surveys to evaluate potential energy savings in industrial plants 
and institutions, 15:13771 (R;IL;In Hebrew) 

ENERGY CONSUMPTION 

See also FUEL CONSUMPTION 

A futurist view of society and its energy needs, 15:13597 (RA;CA) 

Application of the recommendations of a survey on energy in in- 
dustry. Part B. Realization of the survey’s recommendations, 
15:13869 (R;IL;In Hebrew) 

Characterization of residential electric load. Load measure- 
ments at the Haifa transformer stations, 1982-1983, 15:13689 
(R;IL;In Hebrew) 

Energy consumption labels, 15:13804 (J;IL;in Hebrew) 

Energy in Israel, 15:13649 (R;IL;in English and Hebrew) 

Grouping coefficients for residential electric consumption among 
high-consumption customers, 15:13690 (R;IL;in Hebrew) 

The potential for electricity conservation in New York State: Fi- 
nal report, 15:13563 (R;US) 

Trends in energy consumption in agriculture, early estimates for 
the year 1990, 15:13846 (R;IL;in Hebrew) 

ENERGY CONVERSION 

See also SOLAR ENERGY CONVERSION 

Conventional combustion environmental assessment program, 
15:14855 (R;US) 

Techno-economic evaluation of algal biomass energy produc- 
tion and conversion systems. Final report, 15:13002 (R;IL) 

ENERGY DEMAND 

Application of the recommendations from a survey of energy in 
industry. Part A., 15:13638 (R;IL;in Hebrew) 

The impact of volatile fuel prices on interfuel competition, 
15:12405 (R;GB) 

Thermal behavior of Israeli apartments: influence of envelope 
mass during the winter season. Final report on winter 1986-87 
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ENERGY DEMAND 


experiments in small scaled physical models, 15:13781 
(R;IL;In English and Hebrew) 

Verification of TARP by comparison with measurements in moni- 
tored unoccupied dwellings subjected to various heating 
patterns. Final report no. 2, 15:13780 (R;IL;iIn Hebrew and 
English) 

ENERGY EFFICIENCY 

Changing technologies, 15:13719 (RA;CA) 

Technological development of new methods of burning coal and 
mixtures. Final scientific report for 1 April 1983-30 Mar 1984, 
15:12401 (R;IL;in Hebrew) 

The consumer and energy efficiency and conservation, 
15:14005 (RA;CA) 

ENERGY EXCHANGE 
See ENERGY TRANSFER 


ENERGY FACILITIES 
See also RESOURCE RECOVERY FACILITIES 
Design and evaluation guidelines for Department of Energy facili- 
ties subjected to natural phenomena hazards, 15:14534 (R;US) 
Eugene-Springfield Area Planning Project: Draft environmental 
impact statement, 15:14957 (R;US) 
ENERGY LEVELS 
See also EXCITED STATES 
Antiadiabatic theorem for crossing levels, 15:15629 (J;US) 


ENERGY MANAGEMENT 
A comparison of energy intensity in the United States and 
Japan, 15:13599 (R;US) 
Computerized system for energy management in Kibbutz 
Be’erot Itzhak. Interim report, 15:13747 (R;IL;In Hebrew) 


ENERGY MANAGEMENT SYSTEMS 
Demonstration projects for energy conservation, 15:13992 (R;IL) 


ENERGY MODELS 

Exploring and mapping: A comparison of the IEA-MARKAL and 
CEC-EFOM technical energy system models and the ANL 
electric utility model, 15:13398 (R;US) 

Long-term dynamics simulation: Modeling requirements: Final 
report, 15:13675 (R;US) 

SERUM (Static ESC Refinery Utility Model): A model of the 
Dutch petroleum refineries, 15:12516 (R;NL;in Dutch) 

ENERGY POLICY 

BDI Energy Policy Department. Report 1986-1988, 15:13578 
(R;DE;In German) 

The energy economy: people and institutions, 15:13581 (RA;IL) 

ENERGY SHORTAGES 

Drawdown and distribution management manual for the strate- 

gic petroleum reserve: Revision 2, 15:12444 (R;US) 
ENERGY SOURCE DEVELOPMENT 

Aerial surveys of endangered cetaceans and other marine 
mammals in the northwestern Gulf of Alaska and southeast- 
ern Bering Sea. Final report, 15:15107 (R;US) 

Energy for tomorrow. Division 4: Energy and technology: Ses- 
sion 4.3a: Nuclear energy [and] session 4.3b: Energy 
systems and renewables, 15:13629 (R;CA) 

— energy choices conference proceedings, 15:13661 
(R;CA) 

Outer continental shelf environmental-assessment program. Final 
reports of principal investigators. Volume 61, 15:15106 (R;US) 

Ringed-seal monitoring: Relationships of distribution and abun- 
dance to habitat attributes and industrial activities. Final 
report, 15:15109 (R;US) 

Ringed-seal winter ecology and effects of noise disturbance. Fi- 
nal report, 15:15110 (R;US) 

Shipboard surveys of endangered cetaceans in the northwest- 
ern Gulf of Alaska. Final report, 15:15108 (R;US) 

Socio-environmental challenges, 15:12539 (RA;CA) 


ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 
Electrotechnologies and industrial innovation: 


Report 4.3.7, 
15:13829 (RA;CA) 
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Energy plants for desert agriculture: current state of knowledge. 
An Israeli perspective. Final report, April 1983-March 1984, 
15:12996 (R;IL) 

Israel’s energy policy: an overview, 15:13580 (RA;IL) 

Planning and policy, 15:13582 (RA;IL) 

Reform of the fuel economy, 15:13584 (R;IL;In Hebrew) 

Techno-economic evaluation of algal biomass energy produc- 
tion and conversion systems. Final report, 15:13002 (R;IL) 

Trends in Israel's energy economy: facts and figures, 15:13691 
(RA;IL) 

Update and application of an investment plan model for the Is- 
raeli energy economy. Final report, 15:13586 (R;IL;In English 
and Hebrew) 

ENERGY STORAGE 
See also HEAT STORAGE 
OFF-PEAK ENERGY STORAGE 
PUMPED STORAGE 

Electrochemical investigations of novel solid redox polymeriza- 

tion electrodes, 15:14410 (R;US) 
ENERGY SUBSTITUTION 

Survey on the possibility of introducing new energy to regional 

development plans, 15:13594 (R;JP;in Japanese) 
ENERGY SUPPLIES 

Annual energy outlook 1990 with projections to 2010, 15:13642 
(R;US) 

Middle East regional cooperation in the use of energy resources 
under peace, 15:13659 (R;IL) 

The dependence on imported energy and its impact on Turkey’s 
foreign policy during the years 1973-1981, 15:13655 (D;IL;In 
Hebrew and English) 

ENERGY SYSTEMS 

Use only in generic sense; e.g., comparisons of several energy 
systems or theoretical studies when system is not denoted 
specifically. 

See also COOLING SYSTEMS 

ENERGY MANAGEMENT SYSTEMS 
HEAT DISTRIBUTION SYSTEMS 
HEATING SYSTEMS 

HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 

NATURAL GAS DISTRIBUTION SYSTEMS 
POWER SYSTEMS 

SPACE HVAC SYSTEMS 

STEAM SYSTEMS 

Energy in housing and community development: Report of the 
DOE/HUD seventh national conference on Community En- 
ergy Systems: Summary, 15:13729 (R;US) 

Exploring and mapping: A comparison of the IEA-MARKAL and 
CEC-EFOM technical energy system models and the ANL 
electric utility model, 15:13398 (R;US) 

The environmental and economic benefits of avoided energy 
consumption in the buildings sector, 15:13791 (R;US) 

ENERGY TRANSFER 

See also HEAT TRANSFER 

A relativistic radiation transfer benchmark, 15:15593 (R;FR) 

Energy transfer and electron transfer in porphyrins and chloro- 
phylis in systems possessing a degree of ordering, 15:13059 
(D;IL;In Hebrew and English) 

Influence of dye aggregation on photosensitized hole injection 
into anthracene crystals from Langmuir-Blodgett monolayers 
containing cyanine dyes, 15:14334 (J;IL) 

Synthesis and structures of substrates for investigation of in- 
tramolecular electronic energy transfer, 15:14320 (J;IL) 

ENERGY-LEVEL DENSITY 
The Collective Vector method in nuclear and atomic physics, 
15:15558 (R;US) 
ENERGY-LEVEL SCHEMES 
See ENERGY LEVELS 
ENERGY-MOMENTUM TENSOR 
Scale transformations, the energy-momentum tensor, and the 
equation of state, 15:15612 (R;US) 
ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 
ECCS 





System safety management lessons learned from the US Army 
acquisition process, 15:14806 (R;US) 
ENGINEERING 
See also ELECTRICAL ENGINEERING 
ENVIRONMENTAL ENGINEERING 
HUMAN FACTORS ENGINEERING 
NUCLEAR ENGINEERING 
SAFETY ENGINEERING 
A prior-knowledge-based optimal Wiener-filtering approach to 
ultrasonic-scattering-amplitude, 15:14535 (D;US) 


ENGINEERING DRAWINGS 
A drawing database management system for the rest of us, 
15:15822 (R;US) 
Interim Design Database (IDDB) CADAM drawing retrieval pro- 
gram user's manual for the IBM 3081, 15:15807 (R;US) 


ENGINES 

For machines with self-contained energy sources; for machines 
utilizing external energy sources for normal operation see 
MOTORS. 

See also HEAT ENGINES 

ROCKET ENGINES 

Equipment monitoring at Smoky River Coal mine: trip report, 

15:12354 (R;CA) 


ENGLAND 
See UNITED KINGDOM 


ENHANCED RECOVERY 

An introduction to surface energetics and a survey of tempera- 
ture dependence studies, 15:12485 (R;CA) 

National Institute for Petroleum and Energy Research monthly 
progress report for November 1989, 15:12488 (R;US) 

National Institute for Petroleum and Energy Research quarterly 
technical report, July 1—-September 30, 1989: Volume 2, En- 
ergy production research, 15:12487 (R;US) 

Optimizing your reservoir managment dollar in the Pembina 
Cardium Pool: Improved reservoir data acquisition, 15:12432 
(RA;CA) 

Reduced adsorption and separation of blended surfactants on 
sand and clay, 15:12505 (RA;CA) 

Supporting technology for enhanced oil recovery: Fifth amend- 
ment and extension to Annex IV enhanced oil recovery 
thermal processes, 15:12479 (R;US) 


ENRICHED URANIUM REACTORS 

Reactors primarily fuelled with ENRICHED URANIUM. 

See also ACPR REACTOR 
ATR REACTOR 
AVR REACTOR 
CATAWBA-1 REACTOR 
CATAWBA-2 REACTOR 
CHERNOBYLSK-4 REACTOR 
DUANE ARNOLD-1 REACTOR 
FNR REACTOR 
FRJ-2 REACTOR 
FRM REACTOR 
HBWR REACTOR 
HTTR REACTOR 
MURR REACTOR 
N-REACTOR 
NSRR REACTOR 
OBRIGHEIM REACTOR 
OYSTER CREEK-1 REACTOR 
SAN ONOFRE-1 REACTOR 
SAN ONOFRE-2 REACTOR 
SHIPPINGPORT REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
TARAPUR-1 REACTOR 
TARAPUR-2 REACTOR 
THREE MILE ISLAND-1 REACTOR 
UMRR REACTOR 

Low-enriched uranium conversion/power upgrade of the Ohio 

State University Research Reactor, 15:13413 (J;US) 


ENVIRONMENTAL EXPOSURE 
Health Hazards 


ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 


ENVIRONMENT 

Annual environmental monitoring report for the Strategic 
Petroleum Reserve: 1988, 15:12540 (R;US) 

Development of Bonneville’s ventilation strategies for energy- 
efficient new homes programs, 15:13808 (J;US) 

Environment, safety and health, management and organization 
compliance assessment, West Valley Demonstration Pro- 
gram, West Valley, New York, 15:12682 (R;US) 

Environmental surveillance data report for the second quarter of 
1989, 15:14876 (R;US) 

Prediction of risk from indoor exposure to tetrachloroethylene: 
Pharmacokinetic considerations under steady-state and dy- 
namic exposure conditions, 15:15234 (J;US) 

Present situation of remote sensing technology and its prob- 
lems. Meaning of remote sensing for environment on earth 
and its problems, 15:14862 (RA;JP;in Japanese) 

Trends of atmospheric methane over the last 10,000 years, 
15:14950 (J;US) 

ENVIRONMENTAL EFFECTS 

This descriptor is to be used only when the actual effects on the 
environment are discussed. 

Environmental assessment of remedial action at the Spook ura- 
nium mill tailings site, Converse County, Wyoming, 15:12967 
(R;US) 

Environmental review of right-of-way clearing, 15:13558 (R;US) 

Habitat evaluation and monitoring in the Columbia River Basin: 
Final report, 15:15068 (R;US) 

National energy impacts of CFC alternatives in heating, air- 
conditioning and refrigerating equipment and foam insulation, 
15:13603 (R;US) 

SERUM (Static ESC Refinery Utility Model): A model of the 
Dutch petroleum refineries, 15:12516 (R;NL;In Dutch) 


ENVIRONMENTAL ENGINEERING 
KFK annual report on research and development activities in 
1988, 15:15785 (R;DE;in German) 


ENVIRONMENTAL EXPOSURE 
Annual report on carcinogens (5th), 15:15214 (R;US) 


Evaluation 
Hanford internal dosimetry program manual, 15:15197 (R;US) 


Health Hazards 

Directory of information resources related to health, exposure, 
and risk assessment of air toxics, 15:14907 (R;US) 

Health Assessment for Wasatch Chemical (Lot 6), Salt Lake 
City, Utah, Region 8. CERCLIS No. UTd000716399. Prelimi- 
nary report, 15:13908 (R;US) 

Health assessment for 19th Avenue Landfill National Priorities 
List (NPL) Site, Phoenix, Maricopa County, Arizona, Region 
9. CERCLIS No. AZD980496780. Preliminary report, 
15:13999 (R;US) 

Health assessment for Aerojet-General Corporation, Rancho 
Cordova, Sac Ramento County, California, Region 9. CER- 
CLIS No. CAD980358832. Preliminary report, 15:13941 (R;US) 

Health assessment for Allied Plating, Inc., Portland, Oregon, 
Region 10. CERCLIS No. ORD009051442. Preliminary re- 
port, 15:13953 (R;:US) 

Health assessment for American Lake Gardens, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WAD980833065. Preliminary report, 15:15135 (R;US) 

Health assessment for Anaconda Smelter Site, Anaconda, Deer 
Lodge County, Montana, Region 8. CERCLIS No. 
MTD093291656. Final report, 15:13897 (R;US) 

Health assessment for Apache Powder, St. David, Arizona, Re- 
gion 9. CERCLIS No. AZD008399263. Preliminary report, 
15:13943 (R;US) 

Health assessment for Applied Materials, Santa Clara, Santa 
Clara County, California, Region 9. CERCLIS No. 
CAD042728840. Preliminary report, 15:13940 (R;US) 

Health assessment for Atlas and Coalinga Asbestos Mines, 
Fresno County, California, Region 9. Cerclis Nos. 
CAD980496863 and CAD980817217. Preliminary report, 
15:13939 (R;US) 
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ENVIRONMENTAL EXPOSURE 
Health Hazards 


Health assessment for Bailey Dump National Priorities List 
(NPL) Site, Bridge City, Orange County, Texas, Region 6. 
CERCLIS No. TXD980864649. Final report, 15:13624 (R;US) 

Health assessment for Beckman Industries National Priorities 
List (NPL) Site, Porterville, Tulare County, California, Region 9. 
CERCLIS No. CAD048645444. Final report, 15:13938 (R;US) 

Health assessment for Broderick Wood Products Site, Denver, 
Adams County, Colorado, Region 8. CERCLIS No. 
COD0001 10254. Final report, 15:13883 (R;US) 

Health assessment for Bunker Hill Site, Kellog, Shoshone 
County, Idaho, Region 10. CERCLIS No. 1DD048340921. 
Preliminary report, 15:13950 (R;US) 

Health assessment for Burlington Northern Somers Tie Treating 
Piant NPL (National Priorities List) Site, Somers, Montana, 
Region 8. CERCLIS No. MTD053038386. Final report, 
15:13898 (R;US) 

Health assessment for California Gulch Site, Leadville, Lake 
County, Colorado, Region 8. CERCLIS No. COD980717938. 
Final report, 15:13884 (R;US) 

Health assessment for Clear Creek/Central City, Clear Creek 
and Gilpin Counties, Colorado, Region 8. CERCLIS No. 
COD980717557. Final report, 15:13889 (R;US) 

Health assessment for Coast Wood Preserving, Ukiah, Mendo- 
cino County, California, Region 9. CERCLIS No. 
CAD063015887. Preliminary report, 15:13937 (R;US) 

Health assessment for Colbert Landfili NPL (National Priorities 
List) Site, Spokane, Washington, Region 10. CERCLIS No. 
WAD98051 4541. Final report, 15:15136 (R;US) 

Health assessment for Del Norte County Pesticide Storage 
Area, Cresent City, Del Norte County, California, Region 9. 
CERCLIS No. CAD000626176. Final report, 15:13936 (R;US) 

Health assessment for Duell and Gardner Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID980504716. 
Preliminary report, 15:13881 (R;US) 

Health assessment for Eagle Mine, Minturn, Colorado, Region 8. 
CERCLIS No. COD81961518. Final report, 15:13885 (R;US) 
Health assessment for East Helena, East Helena, Montana, Re- 
gion 8. CERCLIS No. MTD006230346. Preliminary report, 

15:13899 (R;US) 

Health assessment for FMC Fresno National Priorities List 
(NPL) Site, Fresno, California, Region 9. CERCLIS No. 
CAD000629998. Preliminary report, 15:13932 (R;US) 

Health assessment for FMC Pesticide Pit, Yakima, Washington, 
Region 10. CERCLIS No. WAD009039785. Preliminary re- 
port, 15:13956 (R;US) 

Health assessment for Fadrowski Drum Disposal Site, Franklin, 
Wisconsin, Region 5. CERCLIS No. WID980901227. Prelimi- 
nary report, 15:13882 (R;US) 

Health assessment for Fairchild Semiconductor Corporation 
Proposed National Priorities List Site, Intel Corporation Na- 
tional Priorities List Site, Raytheon Company National 
Priorities List Site, Mountain View, California, Region 9. CER- 
CLIS No. CAD095989778. Final report, 15:13935 (R;US) 

Health assessment for Firestone National Priorities List (NPL) 
Site, Salinas, Monterey County, California, Region 9. CERCLIS 
No. CAD990793887. Preliminary report, 15:13933 (R;US) 

Health assessment for Frontier Hard Chrome Site, Vancouver, 
Washington, Region 10. CERCLIS No. WAD053614988. Final 
report, 15:13957 (R;US) 

Health assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
Washington, Region 10. CERCLIS No. WA9214053465. Pre- 
liminary report, 15:14000 (R;US) 

Health assessment for Greenacres (Liberty Lake) Landfill, 
Spokane, Spokane County, Washington, Region 10. CERCLIS 
No. WAD980514608. Preliminary report, 15:14001 (R;US) 

Health assessment for Harbor Island Lead, Seattle, 
King County, Washington, Region 10. CERCLIS No. 
WAD980722839. Preliminary report, 15:13958 (R;US) 

Health assessment for Hewlett-Packard, Palo Alto. Palo Alto, 
Santa Clara County, California, Region 9. CERCLIS No. 
CAD0091 22532. Final report, 15:15046 (R;US) 

Health assessment for Hidden Valley Landfill (Thun 
Field), Puyallup, Washington, Region 10. CERCLIS No. 
WAD98051 1539. Preliminary report, 15:14002 (R;US) 


Health assessment for Hill Air Force Base, Ogden, Utah, Re- 
gion 8. CERCLIS No. UT0571724350. Preliminary report, 
15:13905 (R;US) 

Health assessment for Homestake Mining Company, Grants, 
Valencia County, New Mexico, Region 6. CERCLIS No. 
NMD007860935. Preliminary report, 15:12729 (R;US) 

Health assessment for IBM Site, Santa Clara County, San Jose, 
California, Region 9. CERCLIS No. 990843989. Preliminary 
report, 15:13931 (R;US) 

Health assessment for Idaho Pole, Bozeman, Montana, Region 
8. CERCLIS No. MTD006232276. Preliminary report, 
15:13900 (R;US) 

Health assessment for Jibboom Junkyard, Sacramento, Califor- 
nia, Region 9. CERCLIS No. CAD980737613. Final report, 
15:13930 (R;US) 

Health assessment for Kaiser Aluminum and Chemical Corpora- 
tion, Mead, Spokane County, Washington, Region 10. 
CERCLIS No. WAD000065508. Preliminary report, 15:13959 
(R;US) 

Health assessment for Kerr-McGee, Dupage County, West 
Chicago, Illinois, Region 5. CERCLIS Nos. ILD980823991, 
ILD980824031, ILD980824015, and ILD980824007. Prelimi- 
nary report, 15:12727 (R;US) 

Health assessment for Kunia Wells |, Kunia, Hawaii, Region 9. 
CERCLIS No. HID980894994. Preliminary report, 15:15134 
(R;US) 

Health assessment for Kunia Wells Il, Kunia, Hawaii, Region 9. 
CERCLIS No. HID980895049. Preliminary report, 15:13947 
(R;US) 

Health assessment for Liquid Gold-Richmond, Richmond, Con- 
tra Costa County, California, Region 9. CERCLIS No. 
CAT000646208. Preliminary report, 15:13929 (R;US) 

Health assessment for Litchfield - Goodyear Airport, Phoenix, 
Arizona, Region 9. CERCLIS No. AZD980695902. Prelimi- 
nary report, 15:13942 (R;US) 

Health assessment for Lorentz Barrel and Drum Company, San 
Jose, Santa Clara County, California, Region 9. CERCLIS 
No. CAD029295706. Preliminary report, 15:13928 (R;US) 

Health assessment for Louisiana-Pacific National Priorities List 
(NPL) Site, Oroville, Butte County, California, Region 9. CER- 
CLIS No. CAD065021594. Preliminary report, 15:13927 (R;US) 

Health assessment for MGM Brakes Company National Priori- 
ties List (NPL) Site, Cloverdale, California, Region 9. 
CERCLIS No. CAD000074120. Final report, 15:13922 (R;US) 

Health assessment for Marley Cooling Tower Company, Stock- 
ton, California, Region 9. CERCLIS No. CAD009140120. 
Preliminary report, 15:13926 (R;US) 

Health assessment for Marshall Landfill, Boulder, Colorado, Re- 
gion 8. CERCLIS No. COD980499255. Final report, 15:15119 
(R;US) 

Health assessment for Mather Air Force Base, California, Re- 
gion 9. CERCLIS No. CA8570024143. Preliminary report, 
15:13925 (R;US) 

Health assessment for McCarty’s/Pacific Hide and Fur National 
Priorities List (NPL) Site, Pocatello, Idaho, Region 10. CER- 
CLIS No. IDD098812878. Final report, 15:13951 (R;US) 

Health assessment for McChord Air Force Base, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WA8570024200. Preliminary report, 15:13960 (R;US) 

Health assessment for McClellan Air Force Base, Sacramento, 
California, Region 9. CERCLIS No. CA4570024337. Prelimi- 
nary report, 15:13924 (R;US) 

Health assessment for McColl Site, Fullerton, California, Region 
9. CERCLIS No. O9CAD980498695. Preliminary report, 
15:13923 (R;US) 

Health assessment for Mica Landfill, Spokane, Spokane County, 
Washington, Region 10. CERCLIS No. WAD980511661. Pre- 
liminary report, 15:15049 (R;US) 

Health assessment for Midvale Slag Site, Midvale, Utah, Region 
8. CERCLIS No. UTD081834277. Preliminary report, 
15:13906 (R;US) 

Health assessment for Mililani Wells, Mililani, Hawaii, Region 9. 
CERCLIS No. HID980895031. Preliminary report, 15:13946 
(R;US) 
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Health assessment for Milltown Reservoir Sediments, Milltown, 
Montana, Region 8. CERCLIS No. MTD980717565. Prelimi- 
nary report, 15:13901 (R;US) 

Health assessment for Moffett Naval Air Station National Priori- 
ties List (NPL) Site, Sunnyvale, Santa Clara County, 
California, Region 9. CERCLIS No. CA2170090078. Final re- 
port, 15:13921 (R;US) 

Health assessment for Monolithic Memories, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD049236201. Preliminary 
report, 15:13920 (R;US) 

Health assessment for Montana Pole and Treating Plant, Butte, 
Montana, Region 8. CERCLIS No. MTD006230635. Prelimi- 
nary report, 15:13902 (R;US) 

Health assessment for Monticello Radioactive Contaminated 
Properties, Monticello, Utah, Region 8. CERCLIS No. 
UTD980667208. Preliminary report, 15:12732 (R;US) 

Health assessment for Mouat Industries, Columbus, Montana, 
Region 8. CERCLIS No. MTD021997689. Preliminary report, 
15:13903 (R;US) 

Health assessment for NAS-Whidbey Island (Seaplane Base), 
Oak Harbor, Island County, Washington, Region 10. CERCLIS 
No. WA6170090058. Preliminary report, 15:15137 (R;US) 

Health assessment for NL/Gould NPL (National Priorities List) 
Site, Portland, Oregon, Region 10. CERCLIS No. 
ORD095003687. Final report, 15:13954 (R;US) 

Health assessment for National Semiconductor Corporation, 
Santa Clara, Santa Clara County, California, Region 9. CER- 
CLIS No. CAD041472986. Preliminary report, 15:13919 (R;US) 

Health assessment for Naval Undersea Warfare Station, Key- 
port, Washington, Region 10. CERCLIS No. WA1170023419. 
Preliminary report, 15:15050 (R;US) 

Health assessment for Nearshore/Tideflats, Tacoma, Washing- 
ton, Region 10. CERCLIS No. WAD980726368. Final report, 
15:13955 (R;US) 

Health assessment for North Indian Bend Wash, Scottsdale, 
Maricopa County, Arizona, Region 9. CERCLIS No. 
AZD980695969. Final report, 15:15132 (R;US) 

Health assessment for Northside Landfill, Spokane, Washing- 
ton, Region 10. CERCLIS No. WAD980511778. Final report, 
15:15138 (R;US) 

Health assessment for Northwest Transformer Salvage Yard 
National Priorities List (NPL) Site, Whatcom County, Wash- 
ington, Region 10. CERCLIS No. WAD027315621. Final 
report, 15:13961 (R;US) 

Health assessment for Norton Air Force Base, San Bernardino, 
California, Region 9. CERCLIS No. CA4570024345. Prelimi- 
nary report, 15:13918 (R;US) 

Health assessment for Ogden Defense Depot, Odgen, Utah, 
Region 8. CERCLIS No. UT9210020922. Preliminary report, 
15:15128 (R;US) 

Health assessment for Old City Dump 1, Columbus, 
Bartholomew County, Indiana, Region 5. CERCLIS No. 
IND980607626. Preliminary report, 15:13622 (R;US) 

Health assessment for Old Inland Pit (Spokane Steel 
Foundry), Spokane, Washington, Region 10. CERCLIS No. 
WAD980982557. Preliminary report, 15:13962 (R;US) 

Health assessment for Operating Industries Incorporated, Mon- 
terey Park, Los Angelos County, California, Region 9. 
CERCLIS No. CAD080012024. Preliminary report, 15:13998 
(R;US) 

Health assessment for Queen City Farms, Maple Valley, Wash- 
ington, Region 10. CERCLIS No. WAD980511745. Final 
report, 15:13963 (R;US) 

Health assessment for Rhone Poulenc (ZOECON), East Palo 
Alto, San Mateo County, California, Region 9. CERCLIS No. 
CAT000611350. Final report, 15:13917 (R;US) 

Health assessment for Rocky Mountain Arsenal, Commerce 
City, Adams County, Colorado, Region 8. CERCLIS No. 
CO5210020769. Preliminary report, 15:13625 (R;US) 

Health assessment for Sacramento Army Depot, Sacramento, 
California, Region 9. CERCLIS No. CA0210020780. Prelimi- 
nary report, 15:15131 (R;US) 

Health assessment for San Fernando Valley, San Fernando Val- 
ley, Los Angeles County, California, Region 9. CERCLIS Nos. 
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O9CAD980894893, O9CAD980894901, O9SCAD980894984, 
09CAD980894976. Preliminary report, 15:15130 (R;US) 

Health assessment for San Gabriel Valley, San Gabriel, 
Los Angelos County, California, Region 9. CERCLIS 
Nos. CAD980677355, CAD980818512, CAD980818579, 
CAD980817985. Preliminary report, 15:15129 (R;US) 

Health assessment for San Jose Facility of Fairchild Semicon- 
ductor Corporation Proposed NPL Site, San Jose, California, 
Region 9. CERCLIS No. CAD097012298. Final report, 
15:13934 (R:US) 

Health assessment for Selma Pressure Treating (SPT) National 
Priorities List (NPL) Site, Fresno, California, Region 9. CER- 
CLIS No. CAD029452141. Final report, 15:13916 (R;US) 

Health assessment for Sharpe Army Depot, Lathrop, San 
Joaquin County, California, Region 9. CERCLIS No. 
CA8210020832. Preliminary report, 15:13915 (R;US) 

Health assessment for Signetics, Inc., Sunnyvale, California, 
Region 9. CERCLIS No. CAD070466479. Preliminary report, 
15:13914 (R;US) 

Health assessment for Silver Mountain Mine, Loomis, 
Okanogan County, Washington, Region 10. CERCLIS No. 
WAD980722789. Preliminary report, 15:13964 (R;US) 

Health assessment for Smuggler Mountain Site, Aspen, Putkin 
County, Colorado, Region 8. CERCLIS No. COD980806277. 
Final report, 15:13896 (R;US) 

Health assessment for Southern California Edison/Visalia Pole- 
yard, Visalia, California, Region 9. CERCLIS No. 
CAD98081 6466. Preliminary report, 15:13913 (R;US) 

Health assessment for Southern Pacific Transportation Com- 
pany, Roseville, California, Region 9. CERCLIS No. 
CAD000828255. Preliminary report, 15:13912 (R;US) 

Health assessment for Spiegelberg and Rasmussen Dump Na- 
tional Priorities List (NPL) sites, Green Oak Township, 
Livingston County, Michigan, Region 5. CERCLIS 
No. MID980794481 (Spiegelberg) and CERCLIS No. 
MID095402210 (Rasmussen). Final report, 15:13996 (R;US) 

Health assessment for Stringfellow, Glen Avon, California, Re- 
gion 9. CERCLIS No. CAT08001286. Final report, 15:13911 
(R;US) 

Health assessment for Teledyne Wah Chang-Albany, Albany, 
Oregon, Region 10. CERCLIS No. ORD050955848. Prelimi- 
nary report, 15:15047 (R;US) 

Health assessment for Thompson-Hayward Chemical Com- 
pany, Fresno, Fresno County, California, Region 9. CERCLIS 
No. CAD009106220. Preliminary report, 15:13910 (R;US) 

Health assessment for Tooele Army Depot (North Area), Tooele, 
Utah, Region 8. CERCLIS No. UT3213820894. Preliminary 
report, 15:13907 (R;US) 

Health assessment for Umatilla Army Depot, Hermiston, Ore- 
gon, Region 10. CERCLIS No. OR6213820917. Preliminary 
report, 15:15048 (R;US) 

Health assessment for Union Pacific Railroad Yard-Pocatello 
Sludge Pit, Pocatello, Idaho, Region 10. CERCLIS No. 
IDD055030852. Preliminary report, 15:13952 (R;US) 

Health assessment for United Nuclear Corporation Churchrock 
NPL (National Priorities List) Site, McKinley County, New 
Mexico, Region 6. CERCLIS No. NMD030443303. Final re- 
port, 15:12728 (R;US) 

Health assessment for Van Waters and Rogers, Incorporated, 
San Jose, Santa Clara County, California, Region 9. CERCLIS 
No. CAD010925576. Preliminary report, 15:13909 (R;US) 

Health assessment for Waiawa Shaft, Pearl City, Hawaii, Re- 
gion 9. CERCLIS No. HID717009001. Preliminary report, 
15:15133 (R;US) 

Health assessment for Waipahu Wells, Waipahu, Hawaii, Re- 
gion 9. CERCLIS No. HID980895023. Preliminary report, 
15:13945 (R;US) 

Health assessment for Waipio Heights Wells Il, Waipio, Hawaii, 
Region 9. CERCLIS No. HID980895015. Preliminary report, 
15:13944 (R;US) 

Health assessment for Waste Disposal, Inc., Santa Fe Springs, 
Los Angeles County, California, Region 9. CERCLIS No. 
CAD980884357. Preliminary report, 15:15045 (R;US) 
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ENVIRONMENTAL EXPOSURE 
Health Hazards 


Health assessment for Waste, Inc., Michigan City, Indiana, Re- 
gion 5. CERCLIS No. IND980504005. Preliminary report, 
15:13880 (R;US) 

Health assessment for Watkins-Johnson Facility, Scotts Valley, 
California, Region 9. CERCLIS No. CAD980893234. Prelimi- 
nary report, 15:13949 (R;US) 

Health assessment for Westinghouse Plant, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD001864081. Preliminary 
report, 15:13948 (R;US) 

Health assessment for Whitewood Creek, Lawrence and Mead 
Counties, South Dakota, Region 8. CERCLIS No. 
$D980717136. Preliminary report, 15:13904 (R;US) 

Health assessment for Wyckoff/Eagle Harbor, Bainbridge Is- 
land, Washington, Region 10. CERCLIS No. WA009248295. 
Preliminary report, 15:13965 (R;US) 

Health assessment for Yakima Agricultural Research 
Lab, Yakima, Washington, Region 10. CERCLIS No. 
WAD120513957. Preliminary report, 15:15139 (R;US) 

LLNL [Lawrence Livermore National Laboratory] RCRA Part B in- 
cinerator health risk assessment: Phase 1, Existing hazardous 
waste management incinerator: Appendices, 15:15231 (R;US) 


Manuals 
Exposure factors handbook, 15:13623 (R;US) 


ENVIRONMENTAL EXPOSURE PATHWAY 

An overview of food chain impacts from municipal waste com- 
bustion, 15:15209 (R;US) 

Background information for the development of a low-level 
waste performance assessment methodology: Volume 2, As- 
sessment of relative significance of migration and exposure 
pathways, 15:12719 (R;US) 

Background information for the development of a low-level 
waste performance assessment methodology: Selection and 
integration of models: Volume 3, 15:12720 (R;US) 

The retention of radioactive noble gases in nuclear power sta- 
tions by means of activated charcoal delay systems: A status 
report: Final report, 15:13321 (R;LU) 


ENVIRONMENTAL IMPACT STATEMENTS 

Waste Isolation Pilot Plant final supplement environmental im- 
pact statement: Volume 9, 15:14967 (R;US) 

Waste Isolation Pilot Plant: Final Supplement Environmental Im- 
pact Statement: Executive summary, 15:14958 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 6, Oral testimony, 15:14964 (R;US) 
Waste isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 5, Indices to public comments, 

15:14963 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 8, Oral testimony, 15:14966 (R;US) 
Waste Isolation Pilot Plant: Final supplement environmental im- 

pact statement: Volume 2, Appendices, 15:14960 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 7, Oral testimony, 15:14965 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 3, Public comments and responses, 
15:14961 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 13, Written documents, 15:14971 
(R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 4, Indices to public comments, 
15:14962 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 1, Text, 15:14959 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 10, Exhibits, 15:14968 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 11, Exhibits, 15:14969 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 12, Written documents, 15:14970 
(R;US) 

[Environmental impact statement on the US Antarctic program]: 
Foreign trip report, November 1—November 23, 1989, 
15:15039 (R;US) 
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ENVIRONMENTAL IMPACTS 

This descriptor is to be used to describe the possible effects on 
the environment from a proposed project. 

Argonne National Laboratory-east site environmental report for 
calendar year 1988, 15:14840 (R;US) 

Environmental and economic impacts of large-scale introduction 
ofelectric vehicles in the Netherlands, 15:14008 (R;NL;In 
Dutch) 

Environmental assessment of remedial action at the Spook ura- 
nium mill tailings site, Converse County, Wyoming, 15:12967 
(R;US) 

The status of the CFC problem. Political developments - status 
of research, 15:14858 (R;DE;in German) 

The use of computer programs to determine environmental 
compliance, predict performance, and assess impacts, 
15:14940 (R;US) 

[Earth Science Research Administration] work plan and budget 
proposal 1984/1985, 15:15260 (R;IL;in Hebrew) 

[Earth Science Research Administration] work plan and budget 
proposal 1985/1986, 15:15261 (R;IL;in Hebrew) 


ENVIRONMENTAL POLICY 

Environmental Regulatory Update Table, November 1989, 
15:15038 (R;US) 

NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Environment and the Atmos- 
phere of the House Committee on Science and Technology by 
John F. Finklea, M.D., July 14, 1975, 15:13621 (R;US) 

NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Environmental Pollution of the 
Senate Committee on Public Works by John F. Finklea, M.D., 
April 22, 1975, 15:13620 (R;US) 

Waste Isolation Pilot Plant: Final Supplement Environmental Im- 
pact Statement: Executive summary, 15:14958 (R;US) 


ENVIRONMENTAL PROTECTION AGENCY 
See USEPA 


ENVIRONMENTAL QUALITY 
See also AIR QUALITY 
WATER QUALITY 
Definition of adverse effects for the purpose of establishing sec- 
ondary national ambient air-quality standards, 15:14901 (R;US) 
EG and G Idaho environmental protection implementation plan, 
15:13604 (R;US) 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
RUNOFF 
Transport of atmospheric aerosols above the Sierra Nevada 
slopes. Final report, 1985-1986, 15:14914 (R;US) 
ENZYMES 
The enzyme code numbers from ENZYME NOMENCLATURE: 
RECOMMENDATIONS (1972) OF THE INTERNATIONAL 
UNION OF PURE AND APPLIED CHEMISTRY AND THE IN- 
TERNATIONAL UNION OF BIOCHEMISTRY is given in a 
Scope Note for the individual enzymes. 
See also OXIDOREDUCTASES 
Molecular approaches to the estimation of germinal gene muta- 
tion rates, 15:15158 (R;US) 
EOCENE EPOCH 
Cracks in Eocene rocks in Israel (Ovdat Formation), 15:14987 
(RA;IL;In Hebrew) 
Cracks in the lower and middle Eocene in Israel, 15:15014 
(RA;IL;In Hebrew) 
EPA 
See USEPA 
EPSILON RESONANCES 
See MESONS 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 


EQUATIONS OF STATE 
Scale transformations, the energy-momentum tensor, and the 
equation of state, 15:15612 (R;US) 
EQUILIBRIUM 
See also MHD EQUILIBRIUM 





Characterization of several metalloporphyrins in unusual oxida- 
tion states. The effect of axial and equatorial ligands, 
15:14329 (J;IL) 

EQUIPMENT 

Use of a more specific term is recommended. 

See also CONTROL EQUIPMENT 
DRILLING EQUIPMENT 
ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
MATERIALS HANDLING EQUIPMENT 
MILITARY EQUIPMENT 
MINING EQUIPMENT 
OPTICAL EQUIPMENT 
PARTICLE SIZE CLASSIFIERS 
POLLUTION CONTROL EQUIPMENT 
PORTABLE EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
WELL LOGGING EQUIPMENT 

Protection of information communication equipment against 
thunderbolt and thunderbolt observation. Protection of com- 
munication equipment for power supply against thunderbolt, 
15:13214 (RA;JP;in Japanese) 

EQUIPMENT PROTECTION DEVICES 

See also CIRCUIT BREAKERS 

Coil protection calculator for TFTR, 15:15773 (BA;US) 
EQUIVALENCE PRINCIPLE 

Hardness parameter studies at the White Sands Missile Range 
fast burst reactor, 15:13405 (RA;US) 

EQUIVALENT FISSION FLUENCE 

Use of NPN bipolar transistors for silicon equivalent neutron 

damage, 15:13404 (RA;US) 
ERBIUM 168 

Boson expansion theory description of anhar:menic gamma vi- 

brations in deformed nuclei, 15:15576 (J;US) 
ERBIUM ALLOYS 

Crystal and magnetic structure of Er2(Co,Fe,;_,);7 compounds, 

15:14070 (R;US) 
ERBIUM COMPOUNDS 

See also ERBIUM OXIDES 

Stability of CsCl-type intermetallic compounds under ball milling, 
15:14110 (J;US) 

ERBIUM OXIDES 

Shift of phonon anomaly with T, observed in (Y,Er)BazCu307_ 5 
by ion channeling, 15:14186 (J;US) 

Synthesis and properties of the 2:4:7 superconductors 
AipBa,gCu70,5_, (R=Y,Eu,Gd,Dy,Ho,Er), 15:14189 (J;US) 

ERGONOMICS 
See HUMAN FACTORS ENGINEERING 
ESCHERICHIA COLI 

Microbial removal of organic sulfur from coal (bacterial degrada- 
tion of sulfur containing heterocyclic compounds), 15:12250 
(RA;US) 

Similarity of Escherichia coli propanediol oxidoreductase (fucO 
product) and an unusual alcohol dehydrogenase from Zy- 
momonas mobilis and Saccharomyces cerevisiae, 15:15169 
(J;US) 

ESOPHAGUS 

Analysis of health or systemic effects caused by two toxicants, 

15:15236 (J;US) 
ESTERS 

Includes esters of organic and inorganic acids. 

See also PHOSPHOLIPIDS 

Process of preparation of methyl, ethyl, propyl or butyl ester of 
fatty acid adapted to use as Diesel fuel, 15:13020 (TG;US) 

ESTUARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
ETA-700 RESONANCES 

See MESONS 
ETCHING 

Development of a high-efficiency photovoltaic cell. Scientific 
progress report no. 1, 15:13044 (R;IL;In Hebrew) 

Development of high-efficiency photo-voltaic cell. Interim scien- 
tific report no. 2, 15:13046 (R;IL;iIn Hebrew) 


EUROPE 


Organic etch capability of various gas plasmas, 15:14629 (R;US) 
ETHANAL 

See ACETALDEHYDE 
ETHANE 

Formation of thermodynamically stable dications in the gas 
phase by thermal ion—molecule reactions: Nb** with small 
alkanes, 15:14404 (J;US) 

ETHANOL 

Analysis of health or systemic effects caused by two toxicants, 

15:15236 (J;US) 
ETHERS 

Electrophilic additions to highly reactive enol ethers. The partic- 
ular role of resonance in determining the kinetic selectivity 
evidenced by extensive comparison of olefin bromination and 
hydration, 15:14355 (J;IL) 

Making mercury-photosensitized dehydrodimerization into an 
organic synthetic method: Vapor pressure selectivity and the 
behavior of functionalized substrates, 15:14402 (J;US) 

Second-sphere coordination of [Pt(bipy)(NH3)2]** by dibenzo- 
crown ethers. Solution spectroscopic studies and the crystal 
and molecular structures of [Pt(bipy)(NH3)2.dibenzo-30- 
crown-10] [PF¢]2.0.6H/su b 2/0 and [Pt(bipy)(NH3)2.dibenzo, 
15:14322 (J;IL) 

ETHINE 
See ACETYLENE 
ETHOCEL 
See CELLULOSE 
ETHERS 
ETHOXY RADICALS 
Reduction potentials of CO2- and the alcohol radicals, 
15:14354 (J;US) 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLALDEHYDE 
See ACETALDEHYDE 
ETHYLENE 

Cellulase gene expression during fruit ripening, 15:15160 
(BA;US) 

Matrix-induced intersystem crossing in the photochemistry of 
the 1,2-dichloroethenes, 15:14426 (J;US) 

Photophysical investigation of palladium(Il) ortho-metalated 
complexes, 15:14419 (J;US) 

Prediction of risk from indoor exposure to tetrachloroethylene: 
Pharmacokinetic considerations under steady-state and dy- 
namic exposure conditions, 15:15234 (J;US) 

Rate constants for CH2(X°B,) removal by O2, NO, and C2H2 
from infrared diode laser flash kinetic spectroscopy, 15:14370 
(J;US) 

Supercritical fluid thermodynamics for coal processing: Topical 
report, September 15, 1988-September 30, 1989, 15:12313 
(R;US) 

ETHYLENE POLYMERS 

See POLYETHYLENES 
ETHYLENECARBOXYLIC ACID 

See ACRYLIC ACID 
ETHYNE 

See ACETYLENE 
EUROPE 

See also WESTERN EUROPE 

Gas developments in Europe, 15:13641 (RA;CA) 

Investigation report of the investigation commission for inter- 
change of heat pump technology in Europe, 15:13738 
(R;JP;In Japanese) 

Optical fibers - possibilities of application in the Israel Electric 
Corporation 161 kV protection systems, 15:13555 (R;IL;in He- 
brew and English) 

Radioactivity in north European waters: report of Working 
Group 2 of CEC project MARINA, 15:15093 (R;GB) 

Relation between D/H ratios and '®0/"®O ratios in cellulose 
from linen and maize—Implications for paleoclimatology and 
for sindonology, 15:15306 (J;US) 

The relation between Euro-based nuclear weapons and conven- 
tional arms control, 15:14062 (R;US) 
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EUROPEAN ECONOMIC COMMUNITY 


EUROPEAN ECONOMIC COMMUNITY 
See COMMON MARKET 
EUROPIUM 141 
Decay studies of neutron-deficient nuclei near the Z=64 sub- 
shell: '*'Dy, '4'Tb, 1*1Gd9*™, and '4’Eu™, 15:15530 (J;US) 
EUROPIUM COMPLEXES 
Kinetics of dissociation of trivalent actinide chelates of TMDTA, 
15:14447 (J;US) 
EUROPIUM OXIDES 
Secondary reactions of methyl radicals with lanthanide oxides: 
Their role in the selective oxidation of methane, 15:14432 
(J;US) 
Synthesis and properties of the 2:4:7 superconductors 
RoBa,gCu70,15_, (R=Y,Eu,Gd,Dy,Ho,Er), 15:14189 (J;US) 
EVALUATION 
Study of the dielectrophoretic trapping mechanism of fine parti- 
cles in laminar flow for non conductive liquids, 15:12518 
(D;IL;in Hebrew and English) 
EVAPORATION 
Effect of rate of addition of Mediterranean water to the Dead 
Sea on the rate of evaporation and the properties of gypsum 
that is formed, 15:15080 (RA;IL;in Hebrew) 
Investigation of the atmospheric boundary and its effect on the 
physical behavior of the Dead Sea, 15:14865 (RA;IL;In Hebrew) 
Investigation of the atmospheric boundary layer and its effect on 
the physical behavior of the Dead Sea, 15:14866 (RA;IL;In 
Hebrew) 
EVEN-EVEN NUCLEI! 
Even protons, even neutrons. 
See also CALCIUM 40 
CALCIUM 48 
CARBON 12 
CARBON 14 
ERBIUM 168 
FERMIUM 258 
HELIUM 4 
LEAD 208 
MAGNESIUM 24 
NICKEL 56 
NICKEL 58 
NICKEL 60 
NOBELIUM 258 
NOBELIUM 260 
OXYGEN 16 
PLUTONIUM 238 
RADON 222 
SAMARIUM 142 
STRONTIUM 86 
THORIUM 230 
URANIUM 234 
URANIUM 236 
Effect of configuration admixtures on pion double charge ex- 
change, 15:15569 (J;US) 
EXCAVATION 
Engineering-geology aspects of an underground excavation in 
soft chalk, 15:15296 (J;IL) 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCHANGE (ION) 
See ION EXCHANGE 
EXCIMER LASERS 
(Prior to April, 1984 information was indexed to GAS LASERS 
and, if possible, the applicable excimer.) 
See also KRYPTON FLUORIDE LASERS 
Photodissociation of XeF2 (xenon difluoride) at 193 nm, 
15:14604 (R;US) 
EXCITATION 
Multilevel relaxation phenomena and population trapping: Re- 
port period: July 1, 1987—-June 30, 1990, 15:15366 (R;US) 
EXCITED STATES 
See also VIBRATIONAL STATES 
Reductive quenching of the luminescent excited state of 
tris(2,2’-bipyrazine)ruthenium(2+) ion in aqueous solution, 
15:14428 (J;US) 


EXERCISE 

Potentiation of the expression of nitrogen dioxide-induced lung 

injury by postexposure exercise, 15:15233 (J;US) 
EXHAUST GASES 

Chamber investigations of the fate of diesel emissions in the at- 
mosphere. Volume 1. Task 3, final report, 15:14054 (R;US) 

Chamber investigations of the fate of diesel emissions in the 
atmosphere. Volume 2. Ames assay and GCMS final data re- 
ports and gas phase projections. Final report, 15:14055 (R;US) 

Determination of particle-size distribution and chemical compo- 
sition of particulate matter from selected sources in California. 
Volume 1. Final report, Volume 2 and Volume 3 (appendices), 
15:14881 (R;US) 

Evaluation of emission-control options at Leeds Architectural 
Products, 15:14911 (R;US) 

Exhaust Gas Recycle (EGR) setup and reduction programs (for 
microcomputers). Software, 15:14916 (R;US) 

MOBILE4 exhaust emission factors and inspection/maintenance 
benefits for passenger cars. Technical report, 15:14913 (R;US) 

Quantitative estimate of the air-quality impacts of methanol fuel 
use, 15:14895 (R;US) 

Resistively heated catalytic converter with air injection for oxida- 
tion of carbon monoxide and hydrocarbons at reduced 
ambient temperatures. Technical report, 15:14057 (R;US) 

Study of multi-day storage patterns for gasoline-fueled vehicles 
in the South Coast Air Basin. Final report, 15:14053 (R;US) 

EXPERIMENT PLANNING 

Development of a high-efficiency photovoltaic cell. Scientific 

progress report no. 1, 15:13044 (R;IL;In Hebrew) 
EXPERIMENTAL DATA 

Magnetotelluric quality control study and calibration survey, 
15:12846 (R;US) 

Thermal-hydraulic analyses of the TN-24P cask loaded with 
consolidated and unconsolidated spent nuclear fuel, 
15:12737 (R;US) 

EXPERIMENTAL FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 


EXPERIMENTAL FACILITIES (REACTOR) 
See REACTOR EXPERIMENTAL FACILITIES 


EXPERT SYSTEMS 

Computer-based tutors for explaining and managing the 
process of diagnostic reasoning. Final report, March 1985- 
December 1988, 15:15798 (R;US) 

Evaluation 

Expert system of power supply Presemt situation and its future. 
Future trend from the view points of constitution and verifica- 
tion of system, 15:13532 (RA;JP;in Japanese) 

Insulating materials, present situation of technical expert system 
and its future. Insulation diagnosis expert system. Oil- 
immersed transformer, 15:13219 (RA;JP;in Japanese) 

Insulating materials, present situation of technical expert system 
and its future. Expert system for diagnosis of power cable, 
15:13556 (RA;JP;In Japanese) 

Field Tests 

Present situation of expert system for power supply and its fu- 
ture. Expert system of power supply in Japan (Part 2), 
15:13529 (RA;JP;in Japanese) 

Forecasting 

Expert system for power supply Present situation and its future. 
Expert system for power supply. Future trend from the view of 
operation, 15:13531 (RA;JP;in Japanese) 

Expert system of power supply Presemt situation and its future. 
Future trend from the view points of constitution and verifica- 
tion of system, 15:13532 (RA;JP;in Japanese) 

Expert system of power supply Present situation and its future. 
Future trend from the view point of new techniques applica- 
tion, 15:13533 (RA;JP;in Japanese) 

Present and future of the insulation material and technology ex- 
pert system. Insulation measurement and testing expert 
system, 15:13534 (RA;JP;In Japanese) 

Performance 

Evaluation of an expert system at a plant simulator, 15:13485 

(J;US) 
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Reviews 

Expert system for power supply Present situation and its future. 
Expert system for power supply. Future trend from the view of 
operation, 15:13531 (RA;JP;in Japanese) 

Expert system of power supply Presemt situation and its future. 
Future trend from the view points of constitution and verifica- 
tion of system, 15:13532 (RA;JP;In Japanese) 

insulating materials, present situation of technical expert system 
and its future. Expert system for diagnosis of power cable, 
15:13556 (RA;JP;In Japanese) 

Insulating materials, present situation of technical expert system 
and its future. Insulation diagnosis expert system. Oil- 
immersed transformer, 15:13219 (RA;JP;In Japanese) 

Present and future of the insulation material and technology ex- 
pert system. Insulation measurement and testing expert 
system, 15:13534 (RA;JP;in Japanese) 

Present situation of expert system for power supply and its fu- 
ture. Expert system of power supply in Japan (Part 2), 
15:13529 (RA;JP;in Japanese) 

Surveys 

Dielectric materials present situation of technical expert system 
and its future. Activity of commitee for expert system of di- 
electric materials, 15:13217 (RA;JP;in Japanese) 

Expert system for power supply. Present situation and ite future. 
Expert system for power supply network. Situation in over- 
seas countries, 15:13530 (RA;JP;in Japanese) 

Uses 

Detecting anomalous nuclear materials accounting transactions: 
Applying machine learning to plutonium processing facilities, 
15:12987 (J;US) 

Expert systems at FRAGEMA, Framatome fuel division, 
15:13380 (J;US) 

Operator interface in process control expert systems, 15:13486 
(J;US) 

Using an expert system to predict fuel consolidation wastes, 
15:13381 (J;US) 

EXPLODING WIRES 

The fundamentals of metal combustion in composite explosives 

revealed by high speed microphotography, 15:14814 (R;US) 
EXPLORATION 

Department of Petroleum in the Ministry of Energy and Infra- 
structure, background and summary of activities, 1985, 
15:12414 (RA;IL;In Hebrew) 

National energy policy, 15:13660 (R;IL;in Hebrew) 

EXPLOSIONS 
See also CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 

Electrical apparatus for explosive gas atmospheres: classification 
of hazardous areas, 15:12524 (R;IL;in English and Hebrew) 

Electrical apparatus for explosive gas atmospheres: classifica- 
tion of mixtures of gases or vapours with air according to their 
maximum experimental safe gaps (mesg) and minimum ignit- 
ing currents (mic), 15:12525 (R;IL;in English and Hebrew) 

Electrical apparatus for explosive gas atmospheres: construc- 
tion and use of rooms or buildings protected by 
pressurization, 15:12526 (R;IL;in English and Hebrew) 

Electrical apparatus for explosive gas atmospheres: electrical 
apparatus - type of protection "p”, 15:12523 (R;IL;in English 
and Hebrew) 

Report on the activities of Versuchsgrubengeselischaft mbH, 
Versuchsgrube Tremonia in Dortmund. Annual report 1987, 
15:12411 (R;DE;in German) 

EXPLOSIVELY-DRIVEN MHD GENERATORS 

See PULSED MHD GENERATORS 

EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTENSOMETERS 

Test instructions for evaluation of the anchorage system of the 
multiple position borehole extensometers used at the Near- 
Surface Test Facility: Revision 1, 15:12881 (R;US) 

EXTERNAL IRRADIATION 

Directed irradiation of mammalian cells by single charged parti- 

cles with a given impact parameter, 15:15191 (R;DE) 


FAST BREEDER TYPE REACTORS 


EXTRACTION 
Cation transport at 25 degrees C from binary Cd**-M™ mixtures 
in a H2O-CHCl,-H20 liquid membrane system containing a 
series of macrocyclic carriers, 15:14323 (J;IL) 
Terra Vac in-situ vacuum extraction system: Applications analy- 
sis report, 15:15051 (R;US) 
EXTRACTION (BEAM) 
See BEAM EXTRACTION 
EXTRAHIGH VOLTAGE ALTERNATING CURRENT SYSTEMS 
See EHV AC SYSTEMS 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EYES 
Review of laser filter materials. Final report, October 1987- 
September 1988, 15:15241 (R;US) 


F 


F REGION 

Auroral and sub-auroral F-layer irregularity studies in the North- 
ern and Southern Hemisphere during the equinox transition 
study September 16-26, 1984, 15:15361 (RA;FR) 

Auroral and sub-auroral interaction at the F-region ionosphere. 
Final report, 1 June 1987-30 June 1989, 15:15355 (R;US) 

F-1540 RESONANCES 

See MESONS 

FABRIC FILTERS 
Fabric filters for the electric utility industry: Volume 3: Guide- 
lines for fabrics and bags, 15:13301 (R;US) 
SO,/NO, control, 15:12328 (RA;US) 
FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 

See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 

See ENERGY FACILITIES 
FACILITIES (MAINTENANCE) 

See MAINTENANCE FACILITIES 
FACILITIES (MILITARY) 

See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 

See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 

See RESOURCE RECOVERY FACILITIES 
FACILITIES (STORAGE) 

See STORAGE FACILITIES 
FACILITIES (TEST) 

See TEST FACILITIES 
FAILED ELEMENT DETECTION 

Consideration to the application of knowledge engineering on 
telecommunication management network, 15:13516 (R;JP;In 
Japanese) 

FAILURES 

Analysis of corrective action data from a trial program of pro- 

grammatic performance indicators, 15:13468 (J;US) 
FALLOUT 

For radioactive fallout only. 

MESORAD dose assessment of the Chernobyl reactor accident, 
15:15198 (R;US) 

MLAM assessment of air concentration, deposition, and dose 
for Chernobyl reactor accident, 15:14939 (R;US) 

Surface footprint from initial Chernobyl release as indicated by 
the meso-alpha MLAM [Multi-Layer Air Mass] model, 
15:15199 (R;US) 

Uncertainties in predicting dust lofting: A review of available lit- 
erature, 15:14817 (R;US) 

FALLOUT PARTICULATES 
See FALLOUT 
PARTICLES 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
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FAST FLUX TEST FACILITY REACTOR 


FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FASTBUS SYSTEM 
Portable software for distributed readout controllers and event 
builders in FASTBUS and VME, 15:14704 (R;US) 
FATIGUE 
Study on application of ultrasonic wave measurement to creep- 
fatigue damage detection, 15:13222 (R;JP;In Japanese) 
FAULT TREE ANALYSIS 
The completeness of fault tree analysis in the presence of de- 
pendencies, 15:13389 (R;GB) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
KFK annual report on research and development activities in 
1988, 15:15785 (R;DE;in German) 
FEASIBILITY STUDIES 
Surveys concerning the effect to introduce electric vehicles. On 
the possibility of new technology and introducing measures, 
15:14049 (R;JP;in Japanese) 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL DRIVING CYCLE 
See FEDERAL TEST PROCEDURE 
FEDERAL REGION | 
Prior to June 1982 this concept was indexed to NORTH AT- 
LANTIC REGION. 
Electricity in the northeast: An overview presentation, 15:13654 
(RA;CA) 
FEDERAL REGION IV 
Prior to June 1982 this concept was indexed to SOUTHEAST 
REGION. 
See also ALABAMA 
FLORIDA 
KENTUCKY 
TENNESSEE 
Coordination: Southeast continental shelf studies: Progress re- 
port, 15:15069 (R;US) 
FEDERAL REPUBLIC OF GERMANY 
Latest trend for practical use of linear motorcar. Present state 
and future aspect of M-Bahn, 15:14620 (RA;JP;In Japanese) 
Latest trend for practical use of linear motorcar. Status quo and 
future aspect of transrapid maglev, 15:14047 (RA;JP;iIn 
Japanese) 
Status of Entsorgung in the Federal Republic of Germany, 
15:13311 (RA;US) 
FEDERAL TEST PROCEDURE 
Resistively heated catalytic converter with air injection for oxida- 
tion of carbon monoxide and hydrocarbons at reduced 
ambient temperatures. Technical report, 15:14057 (R;US) 
FEDERAL WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACT 
FEED MATERIALS PLANTS 
See also FEED MATERIALS PRODUCTION CENTER 
Health assessment for Kerr-McGee, Dupage County, West 
Chicago, Illinois, Region 5. CERCLIS Nos. ILD980823991, 
ILD980824031, ILD980824015, and ILD980824007. Prelimi- 
nary report, 15:12727 (R;US) 
FEED MATERIALS PRODUCTION CENTER 
Depleted uranium metal production at Feed Materials Produc- 
tion Center, Fernald, Ohio, 15:12634 (R;US) 
Environment, safety and health compliance assessment, Feed 
Materials Production Center, Fernald, Ohio, 15:12969 (R;US) 
FELDSPARS 
Comparative study of 22?Rn, “Ar, °®Ar and °7Ar leakage from 
rocks and minerals: Implications for the role of nanopores in 
gas transport through natural silicates, 15:15302 (J;US) 
The surface chemistry of dissolving labradorite feldspar, 
15:15303 (J;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
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FERMI FLUID 
See FERMI GAS 
FERMI GAS 

Numerical simulation of Fermi systems, 15:15552 (R;SU) 

On the effective chiral dynamics in the problem of collective mo- 
tion in a finite Fermi-system, 15:15504 (R;SU) 

FERMI LIQUID 

See FERMI GAS 
FERMEDIRAC GAS 

See FERMI GAS 
FERMILAB ACCELERATOR 

Facility at Fermi National Accelerator Laboratory, Batavia, Illinois, 
includes main synchroton, booster synchrotron, and linac. 

Polarized proton and antiproton beams at Fermilab and associ- 
ated experiments, 15:15434 (J;US) 

The Fermilab polarized beam Snake, 15:14731 (J;US) 

FERMION-BOSON SYMMETRY 
See BOSON-FERMION SYMMETRY 
FERMIONS 
See also LEPTONS 
QUARKS 
Analysis of bound states of charged fermion and Abelian dyon, 
15:15489 (J;US) 
FERMIUM 258 
Discovery of a new mode of nuclear fission, 15:15559 (BA;US) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRICYANIDES 

Effects of the addition of alcohols, cryoprotective agents, and salts 
on the photoionization yield of chlorophyll a in frozen vesicle 
solutions with and without electron acceptors, 15:14435 (J;US) 

FERRITES 

Specific compounds should be indexed by coordination of a de- 
scriptor of the form (CATION) COMPOUNDS and the above 
anion descriptor. 

Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 2, Single particle kinetic studies of sulfida- 
tion and regeneration reactions of candidate zinc ferrite 
sorbents: Final report, 15:12194 (R;US) 

FERRITIC STEELS 

The quantification of specimen size effects in the ductile-brittle 
transition for C-Mn steel, 15:14069 (R;GB) 

Thermal convection loop experiments and analysis of mass- 
transport processes in lithium/Fe-12Cr-1MoVW systems, 
15:15780 (D;US) 

FERROCENE 

lon chemistry of ferrocene. Thermochemistry of ionization and 
protonation and solvent clustering. Slow and entropy-driven 
proton-transfer kinetics, 15:14397 (J;US) 

Reactions of ferrocenes and ferrocenium ions with ground and 
excited states of tris(2,2'-bipyridine)chromium ions, 15:14421 
(J;US) 

FERROMAGNETIC MATERIALS 

Expansion in 1/z for the transition temperature and specific heat 

of ferromagnets, 15:15604 (J;US) 
FERROMAGNETISM 
Linear chain ferromagnetic charge 
15:14347 (J;IL) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERTILE MATERIALS 

Thermal convection loop experiments and analysis of mass- 
transport processes in lithium/Fe-12Cr-1MoVW_ systems, 
15:15780 (D;US) 

FERTILIZERS 

The construction of an apparatus for the utilization of agricultural 
wastes in Kfar Vitkin. Technological and economical survey, 
15:13828 (R;IL;In | iebrew and English) 

FFTF REACTOR 

Westinghouse Hanford Company, Richland, Washington 

FFTF metal fuel pin fabrication, 15:13412 (J;US) 

FFTF/IEM [Fast Flux Test Facility/Interim Examination and 
Maintenance] cell fuel pin weighing system, 15:14539 (J;US) 


transfer compounds, 





HT-9 duct cutting - IEM [Interim Examination and Maintenance] 
cell and mock-up testing experience at FFTF [Fast Flux Test 
Facility], 15:14538 (J;US) 

Identification of a breached fuel pin in the IEM [Interim Examina- 
tion and Maintenance] cell, 15:14540 (J;US) 

FIBER OPTICS 

Design considerations for antibody-based fiber optic chemical 
sensors, 15:14281 (BA;US) 

Fiber-optic coupling based on nonimaging expanded-beam op- 
tics, 15:14793 (J;US) 

New developments and applications of fiber-optic sensors, 
15:14285 (BA;US) 

FIBERS 

See also OPTICAL FIBERS 

Adhesive bonding of thermoplastic composites. Final report, 23 
July 1986-23 September 1989, 15:14194 (R;GB) 

Binding oxide ceramics fibers via the sol-gel process, 15:14153 
(RA;DE;in German) 

In situ tensile tests on individual ceramic fibers in the scanning 
electron microscope, 15:14155 (RA;DE;in German) 

Stress-displacement relation of fiber for fiber-reinforced ceramic 
composites during (indentation) loading and unloading, 
15:14175 (J;US) 

Toxicity of fibers and fiber composites. October 1988-November 
1989 (Citations from the NTIS data base). Report for October 
1988-November 1989, 15:15226 (R;US) 

FIELD TESTS 

Automatic analysis of TDEM results with microcomputers, 

15:15027 (RA;IL;In Hebrew) 


FIELD-REVERSED THETA PINCH DEVICES 
A type of compact torus with poloidal magnetic field only. 
A multi-channel, optically coupled spark gap monitor system, 
15:15763 (BA;US) 
A study of the equilibrium phase of the field-reversed configura- 
tion, 15:15667 (D;US) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 


FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 


FIELDS (GRAVITATIONAL) 
See GRAVITATIONAL FIELDS 


FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 


FILLING STATIONS 
See GASOLINE SERVICE STATIONS 


FILM CONDENSATION 
Forced convection film condensation along a flat plate in the 
presence of noncondensable gas and of liquid droplets, 
15:14544 (R;FR;In French) 


FILMS 
Not for PHOTOGRAPHIC FILMS or NUCLEAR EMULSIONS. 
See also ENERGY BEAM DEPOSITION FILMS 
SUPERCONDUCTING FILMS 
THIN FILMS 
Optical sensing of chemically induced strains, 15:14801 (BA;US) 


FILTERS 
See also AIR FILTERS 
FABRIC FILTERS 
MECHANICAL FILTERS 
OPTICAL FILTERS 

Binding oxide ceramics fibers via the sol-gel process, 15:14153 
(RA;DE;in German) 

Cordierite silicon nitride filters, 15:13265 (RA;US) 

Low cost filter development and control of permeability in high 
temperature, high pressure ceramic filter elements: Final re- 
port, 15:12331 (R;US) 

Membrane filter technology, RBSN crossflow filters, 15:13271 
(RA;US) 

Preparation of highly oriented pyrographite structure for neu- 
tronography, 15:14205 (R;PL) 

Water-free conditioning of iodine sorption material, 15:12747 
(RA;DE;In German) 


FILTRATION 

Assessing chemical releases and worker exposures from a filter 
press, 15:14906 (R;US) 

Experimental investigations and field observations on the mech- 
anism of solids filtration using the Texaco metallic wool filter, 
15:12622 (RA;CA) 

Soluble polychelatogenes for separation of actinide ions by 
membrane filtration, 15:14325 (J;IL) 

Study of the dielectrophoretic trapping mechanism of fine parti- 
cles in laminar flow for non conductive liquids, 15:12518 
(D;IL;in Hebrew and English) 

FINANCIAL DATA 
Financial management systems at the power marketing admin- 
istrations, 15:13561 (R;US) 
FINANCIAL MANAGMENT 
See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 


FINITE DIFFERENCE METHOD 

Acoustic modeling through transport integrals and finite differ- 

ence method, 15:15266 (RA;IL;in Hebrew) 
FIRE HAZARDS 

A summary of nuclear power plant fire safety research at Sandia 
National Laboratories 1975-1987, 15:13440 (R;US) 

Electrical apparatus for explosive gas atmospheres: classification 
of hazardous areas, 15:12524 (R;IL;In English and Hebrew) 

Electrical apparatus for explosive gas atmospheres: classifica- 
tion of mixtures of gases or vapours with air according to their 
maximum experimental safe gaps (mesg) and minimum ignit- 
ing currents (mic), 15:12525 (R;IL;in English and Hebrew) 

Electrical apparatus for explosive gas atmospheres: construc- 
tion and use of rooms or buildings protected by 
pressurization, 15:12526 (R;IL;In English and Hebrew) 

Electrical apparatus for explosive gas atmospheres: electrical 
apparatus - type of protection "p”, 15:12523 (R;IL;In English 
and Hebrew) 

FIRE PREVENTION 

Electrical apparatus for explosive gas atmospheres: electrical 
apparatus - type of protection "p”, 15:12523 (R;IL;in English 
and Hebrew) 

Report on the activities of Versuchsgrubengeselischaft mbH, 
Versuchsgrube Tremonia in Dortmund. Annual report 1987, 
15:12411 (R;DE;in German) 

FIRE STATIONS 

See PUBLIC BUILDINGS 
FIREDAMP 

See METHANE 
FIRES 

Smoke produced by nonurban target-area fires following a nu- 
clear exchange. Technical report, 5 June 1984-5 January 
1985, 15:14824 (R;US) 

Velocity fields generated by large fires, 15:14951 (J;IL) 

FIREWOOD 
See WOOD FUELS 
FIRST WALL 

CIT divertor and first wall, 15:15714 (BA;US) 

Divertor and first wall design for TIBER-II, 15:15713 (BA;US) 

Thermal aspects of the CIT divertor and first wall, 15:15720 
(BA;US) 

FISCHER-TROPSCH SYNTHESIS 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a water- 
gas shift catalyst, July 1, 1989-September 30, 1989, 
15:13017 (R;US) 

FISHES 

Comparative toxicology for risk assessment of marine fishes 
and crustaceans, 15:15238 (J;US) 

Research and development of the National Center for Marine 
Agriculture, 1984/1985, 15:13848 (RA;IL;in Hebrew) 

FISSILE MATERIALS 

Studies of neutron methods for process control and criticality 
surveillance of fissile material processing facilities, 15:12639 
(R;PL) 
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FISSION 


FISSION 

Mainz University, Institute of Nuclear Chemistry. Annual report 

1988, 15:14441 (R;DE;In German) 
FISSION PRODUCTS 

Lectures of the 1988 status report of the sponsor of the project 
‘University Research into the Nuclear Fuel Cycle’, 15:12640 
(R;DE;In German) 

Synthetic of three cesium zirconates. Crystal structure of 
CsoZrO5, 15:14173 (J;US) 

FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 

See FRACTURED RESERVOIRS 
FLAME SPECTROMETRY 

See EMISSION SPECTROSCOPY 
FLAMES 

Investigation of fuel-additive effects on sooting flames. Final re- 
port, 1 June 1986-31 May 1989, 15:14451 (R;US) 

Measurement techniques for examining the combustion of coal 
in flames, 15:14453 (RA;DE;in German) 

Measurements in coal dust flames, 15:12372 (RA;DE;in German) 

Possibilities and limits of CARS measurement technique for de- 
termining the temperature in combustion systems, 15:12371 
(RA;DE;in German) 

Research targets, methods and selected results of the 
TECFLAM Work Association, 15:14454 (RA;DE;in German) 

FLASH HEATING 
Evaluation of atmospheric flash pyrolysis for coprocessing 
residue, 15:12300 (R;CA) 
FLASKS 
See CASKS 
FLAT MAGNETIC SPECTROMETERS 

Simulation calculations for the proton and neutron detection at 

the ELAN experiment, 15:14749 (R;DE;in German) 
FLAT PLATE COLLECTORS 

Comparative evaluations of the performance of three solar col- 
lectortypes, 15:13113 (R;NL;in Dutch) 

The aging of solar collectors. Part 1: 
15:13118 (R;IL) 

FLAWS 
See DEFECTS 
FLIGHT TESTING 

Scheduling sporadic and aperiodic events in a hard real-time 

system. Final report, 15:13395 (R;US) 
FLOCCULATION 

Study of the dielectrophoretic trapping mechanism of fine parti- 
cles in laminar flow for non conductive liquids, 15:12518 
(D;IL;In Hebrew and English) 

FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLOODS 

Design and evaluation guidelines for Department of Energy facili- 

ties subjected to natural phenomena hazards, 15:14534 (R;US) 
FLORIDA 
Enhanced ecological succession following phosphate mining. 
Final report, 15:15053 (R;US) 

FLORIDA CURRENT 

See GULF STREAM 
FLOW (FLUID) 

See FLUID FLOW 
FLOW (HEAT) 

See HEAT FLOW 
FLOW MODELS 

An assessment of the annular flow transition criteria and inter- 
phase friction models in RELAP5/MOD2, 15:13336 (R;GB) 

Numerical simulation of inert and reactive flows by the finite ele- 
ment method, 15:14007 (R;FR) 

Three-dimensional predictions of reactive turbulent recirculating 
flow of a cylindrical MHD [Magnetohydrodynamic] type com- 
bustor, 15:13697 (R;US) 

FLOW RATE 

Application of optimized water quality mitigation to hydropower 

development in the Ohio River Basin, 15:13027 (R;US) 


Exploratory studies, 
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FLUE GAS 

Advanced Flue Gas Desulfurization (AFGD) demonstration 
project: A project proposed by Pure Air, a joint venture com- 
pany: Comprehensive report to Congress Clean Coal 
Technology Program, 15:13300 (R;US) 

Cleaning of flue gases from waste combustors, 15:13997 (R;US) 

Compliance testing of Consumat Silver Reclamation Incinerator 
Number 4, Offutt Air Force Base, Nebraska. Final report, 
15:13827 (R;US) 

Compliance testing of Eielson AFB (Air Force Base) central heat- 
ing and power plant, coal-fired Boiler Number 4, Eielson AFB, 
Arkansas. Final report, 7-15 June 1989, 15:13287 (R;US) 

Desulfurization of flue gas by the confined zone dispersion pro- 
cess: Final report, 15:12333 (R;US) 

Dissolution and crystallization of calcium sulfite platelets. Report 
for Sep 84-Aug 86, 15:12338 (R;US) 

Increased SO. removal with the addition of alkali metals and 
chromium to calcium-based sorbents, 15:12340 (R;US) 

Membrane separation of sulfur oxides from hot gas, 15:12343 
(J;US) 

Solid-waste issues associated with sulfur dioxide emissions 
control. Final report, 15:12341 (R;US) 

Study on noise pollution control of flue gas desulfurization 
plants, 15:12337 (R;DE) 

Sulfur dioxide control (excludes coal-burning sources). June 
1986-September 1989 (Citations from the NTIS data base). 
Report for June 1986-September 1989, 15:14891 (R;US) 

System simulation and comparison of advanced flue gas clean- 
up processes in coal-fired power plant using SALT code, 
15:12342 (BA;US) 

FLUID FLOW 

See also IDEAL FLOW 

INCOMPRESSIBLE FLOW 
LAMINAR FLOW 
MULTIPHASE FLOW 
TRANSONIC FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 

Background information for the development of a low-level 
waste performance assessment methodology: Identification 
and recommendation of computer codes, 15:12721 (R;US) 

Colliding natural convection boundary layer flow in a rectangular 
enclosure, 15:14546 (R;US) 

Coordination: Southeast continental shelf studies: Progress re- 
port, 15:15069 (R;US) 

Miller scaling of finger properties in sandy soils: An indirect 
method for estimating finger width and velocity, 15:12914 
(R;US) 

Modeling of coupled geochemical and transport processes: An 
overview, 15:12711 (R;US) 

The evolution of linearized perturbations of parallel flows, 
15:15388 (R;US) 

FLUID INJECTION 
See also MISCIBLE-PHASE DISPLACEMENT 
STEAM INJECTION 

An optimization study for a steam-foam drive process in the 
Bodo Reservoir, Alberta, Canada, 15:12607 (RA;CA) 

Numerical simulation of inert and reactive flows by the finite ele- 
ment method, 15:14007 (R;FR) 

FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 

Measurements of the formation of emission in fluidized-bed 
combustion, 15:12375 (RA;DE;in German) 

Operating behaviour of a fluidized-bed combustion for the use of 
low volatile coal at the Laurweg heating station of the Es- 
chweiler Bergwerks-Verein AG, 15:14584 (RA;DE;in German) 

FLUIDIZED BED REACTORS 

Determination of the fate of alkali species in advanced coal con- 
version systems, 15:13266 (RA;US) 

Development of a gasification-liquefaction process for Israeli oil 
shale. Annual report for 1986, 15:12614 (R;IL) 

Project 6: The development of a process for oil extraction, 
15:12619 (RA;IL;in Hebrew) 





FLUIDIZED BEDS 

Computer animation of bubbles in a fluidized bed, 15:14559 
(B;US) 

Conservation laws, fluxes, and particulate stress in a fluidized 
bed — formulation and measurements, 15:12391 (R;US) 

Fluidizing oil shale in laboratory beds, 15:12590 (R;IL;in Hebrew) 

Solids fluctuating motions in fluidized beds, 15:12390 (R;US) 

The fluidized bed pyrolysis of bitumen-impregnated sandstone 
from the tar sand deposits of Utah, 15:12606 (RA;CA) 

The operation and modelling of the pressurized fluidized-bed 
plant at Aachen, 15:14583 (RA;DE;In German) 


FLUIDIZED-BED COMBUSTION 

15 MW pressurized fluidized-bed experimental pliant at 
Deutsche Babcock Werke in Friedrichsfeld, 15:14580 
(RA;DE;in German) 

Assessment of circulating atmospheric fluidized-bed combustion 
technology for utility applications: Final report, 15:13277 
(R;US) 

Development and testing of fluidized-bed demonstration plant, 
15:14582 (RA;DE;In German) 

Exploitation of oil shales. Final report for period 1 Apr 1983-31 
Mar 1984, 15:12629 (R;IL;iIn Hebrew) 

Fluidized bed combustion of low-rank coals, 15:12378 (RA;US) 

investigation of sulphur capture during circulating fluidized bed 
combustion of Eastern Canadian coals, phase Il, 15:12403 
(R;CA) 

Measurements of the formation of emission in fluidized-bed 
combustion, 15:12375 (RA;DE;in German) 

Modelling of fluidized-bed combustion with selected examples, 
15:12376 (RA;DE;in German) 

Nested-fiber filter for high-temperature high-pressure particulate 
removal, 15:13264 (RA;US) 

Operating behaviour of a fluidized-bed combustion for the use of 
low volatile coal at the Laurweg heating station of the Es- 
chweiler Bergwerks-Verein AG, 15:14584 (RA;DE;in German) 

Operation of and results from the KTA component test piant, 
15:14581 (RA;DE;in German) 

Testing of Illinois coal in a circulating fluidized bed: Final report, 
15:12399 (R;US) 


FLUIDIZED-BED COMBUSTORS 

Effect of operating and design parameters on fluidized-bed com- 
bustor in-bed tube metal wastage: Final report, 15:12381 
(R;US) 

Performance evaluation of a screenless (counter-current) gran- 
ular bed filter on a subpilot-scale PFBC (pressurized 
fluidized-bed combustor), 15:13249 (RA;US) 

Performance evaluation of ceramic cross flow filter at New York 
University PFBC (pressurized fluidized bed combustor), 
15:13250 (RA;US) 

Scale-up of circulating fluidized bed coal combustors: Technical 
progress report, September 1, 1989-November 30, 1989, 
15:12393 (R;US) 

The Port Washington clean energy project, 15:12397 (RA;US) 

The operation and modelling of the pressurized fluidized-bed 
plant at Aachen, 15:14583 (RA;DE;In German) 

The port Washington clean energy project, 15:12396 (RA;US) 

Vertical heat exchanger for high pressure fluidized bed combus- 
tors, 15:12398 (RA;US) 


FLUIDS 

Not for BODY FLUIDS. 

See also DISPLACEMENT FLUIDS 
DRILLING FLUIDS 
FRACTURING FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
HEAT TRANSFER FLUIDS 
LIQUIDS 
RESERVOIR FLUIDS 

Stochastic and direct numerical simulations of a non-premixed 

reaction in homogeneous turbulence, 15:14558 (B;US) 


FLUORANTHENE 
See CONDENSED AROMATICS 


FLUORESCENCE SPECTROSCOPY 
Synchrotron radiation as an excitation source in time-domain 
and frequency-domain fluorometry, 15:15376 (BA;US) 
FLUORIDES 
See also BARIUM FLUORIDES 
CESIUM FLUORIDES 
CHLORINE FLUORIDES 
KRYPTON FLUORIDES 
LITHIUM FLUORIDES 
PHOSPHORUS FLUORIDES 
POTASSIUM FLUORIDES 
RUBIDIUM FLUORIDES 
SULFUR FLUORIDES 
XENON FLUORIDES 
Intermolecular potentials for hexafluoride gases: Final report, 
15:15420 (R;US) 
Radiation effects on the corrosion of noble steel in nitric acid, 
15:14088 (RA;DE;in German) 
FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 
FLUORINE 
Delayed neutron emission probabilities of Li-F nuclides, 
15:15519 (R;US) 
Electronic nonadiabaticity in collinear reactive molecular colli- 
sions, 15:14376 (J;US) 
Kinetic studies of the reactions of F and OH and CH3OH, 
15:14368 (J;US) 
FLUORINE 19 
Dynamic polarization of '°F in a fluorinated alcohol, 15:14720 
(J;US) 
FLUORINE CHLORIDES 
See CHLORINE FLUORIDES 
FLUORINE COMPOUNDS 
See also FLUORIDES 
A spectrochemical evaluation of afterglow discharge excitation 
sources, 15:14288 (BA;US) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUOROFORM 
Supercritical fluid thermodynamics for coal processing: Topical 
report, September 15, 1988—September 30, 1989, 15:12313 
(R;US) 
FLUX (MAGNETIC) 
See MAGNETIC FLUX 
FLUX JUMPS 
See MAGNETIC FLUX 
FLUX PINNING 
See MAGNETIC FLUX 
FLUXOIDS 
See MAGNETIC FLUX 
FLY ASH 
Automatic measurement method for fusibility of coal and coke 
ash, 15:12335 (RA;JP;in Japanese) 
Mineral matter transformations in combustion of size-reduced 
coal, 15:12181 (R;NL) 
Optical properties of fly ash: Quarterly report, 1 January-31 
March 1989, 15:12389 (R;US) 
Stabilization of heavy metals in incinerator ash and potential re- 
use of the hardened material, 15:13295 (RA;CA) 
The physical chemical and environmental properties of coal 
RDF [refuse derived fuel] fly ash, 15:13009 (RA;CA) 
FNR REACTOR 
University of Michigan, Ann Arbor, Michigan 
Radiation damage studies for nuclear power reactors at the 
Ford nuclear reactor, 15:13409 (J;US) 
FOAMS 
An optimization study for a steam-foam drive process in the 
Bodo Reservoir, Alberta, Canada, 15:12607 (RA;CA) 
Reduced adsorption and separation of blended surfactants on 
sand and clay, 15:12505 (RA;CA) 
The interaction between foam and crude oils, 15:12495 (RA;CA) 
The mobility of carbon dioxide foams in porous media, 15:12494 
(RA;CA) 
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FOCUSSED LOGGING 


FOCUSSED LOGGING 
See RESISTIVITY LOGGING 
FOG 
Development of an atmospheric diffusion model in fog (1). Liter- 
ature review of scavenging process by precipitation, 15:14851 
(R;JP;in Japanese) 
FOG (SPRAYS) 
See SPRAYS 
FOKKER-PLANCK COEFFICIENTS 
See FOKKER-PLANCK EQUATION 
FOKKER-PLANCK EQUATION 
Stochastic approach to giant dipole resonances in hot rotating 
nuclei, 15:15579 (J;US) 
FOLIAGE 
See LEAVES 
FOOD 
See also FRUITS 
VEGETABLES 
An overview of food chain impacts from municipal waste com- 
bustion, 15:15209 (R;US) 
California Basin Study (CaBS): DOE West Coast Basin Program: 
Progress report 7, 15 Nov 1988-14 Nov 1989, 15:15252 (R;US) 
FOOD CHAINS 
Background information for the development of a low-level 
waste performance assessment methodology: Identification 
of potential exposure pathways, 15:12718 (R;US) 
Background information for the development of a low-level 
waste performance assessment methodology: Identification 
and recommendation of computer codes, 15:12721 (R;US) 
FOODSTUFFS 
See FOOD 
FORCED CONVECTION 
Heat transfer coefficient in opposing mixed convection. Il. Ex- 
perimental results, 15:14561 (J;IL) 
Principles of heat transfer theory, 15:13762 (RA;IL;in Hebrew) 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
FORD NUCLEAR REACTOR 
See FNR REACTOR 
FORECASTING 
Development of forecasting system of snow accretion on wires 
of overhead transmission line, 15:13546 (R;JP;in Japanese) 
Israel's national energy plan, 15:13583 (R;IL;in Hebrew) 
FORESTRY 
Glossary of terms used in timber harvesting and forest engineer- 
ing. Forest Service general technical report, 15:13628 (R;US) 
FORESTS 
Determining the cumulative effects of forested wetlands: EPA’s 
(Environmental Protection Agency's) research program, and 
choices for research and monitoring designs, 15:15042 (R;US) 
Heavy metals accumulation, aluminum solubility and decrease 
of litter decomposition in the stemflow water influenced soil 
areas beneath old beech trees. Final report, 15:15211 
(R;DE;in German) 
Short Rotation Woody Crops Program: Annual progress report 
for 1988, 15:12998 (R;US) 
Smoke produced by nonurban target-area fires following a nu- 
clear exchange. Technical report, 5 June 1984-5 January 
1985, 15:14824 (R;US) 
The integrated forest study on effects of atmospheric deposition: 
A status report, 15:14945 (J;US) 
FORMALDEHYDE 
Laser-induced fluorescence from the predissociating formyl rad- 
ical. 1. Mechanism for the predissociation of the A*A” state, 
15:14422 (J;US) 
Quantitative estimate of the air-quality impacts of methanol fuel 
use, 15:14895 (R;US) 
Structure and properties of resorcinol-formaldehyde gels, 
15:14226 (R;US) 
Synthetic control of molecular structure in organic aerogels, 
15:14227 (R;US) 
Use of bifurcation diagrams as fingerprints of chemical mecha- 
nisms, 15:14396 (J;US) 
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FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMATION 
See SYNTHESIS 
FORMATION PRESSURE 
See RESERVOIR PRESSURE 
FORMATION WATER 
See INTERSTITIAL WATER 
FORMED COKE PROCESSES 
Carbonization process of residue extracted through preheat- 
treatment, 15:12272 (RA;JP;in Japanese) 
Coking property of residues extracted by some solvents, 
15:12284 (RA;JP;in Japanese) 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FORSCHUNGSREAKTOR MUENCHEN 
See FRM REACTOR 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 
Conventional combustion environmental assessment program, 
15:14855 (R;US) 
Economic geology of the Pasco Basin, Washington, and vicinity, 
15:12797 (R;US) 
FOSSIL-FUEL POWER PLANTS 
Attenuation 
Study on application of ultrasonic wave measurement to creep- 
fatigue damage detection, 15:13222 (R;JP;In Japanese) 
Boilers 
Compliance testing of Eielson AFB (Air Force Base) central heat- 
ing and power plant, coal-fired Boiler Number 4, Eielson AFB, 
Arkansas. Final report, 7-15 June 1989, 15:13287 (R;US) 
Construction 
AFBC [atmospheric fluidized bed combustion] conversion at 
Northern States Power Company: Volume 4, Construction: 
Final report, 15:13275 (R;US) 
Corrosion 
Effect of coal cleaning on the combustion environment - materi- 
als interaction, 15:12184 (J;US) 
Data Acquisition Systems 
Informal report on activities in progress at the EPRI M&D [Moni- 
toring and Diagnostics] Center, 15:13220 (R;US) 
Electrostatic Precipitators 
Ash conditioning for improved ESP [electrostatic precipitator] 
performance, 15:13303 (R;CA) 
Environmental Effects 
Atikokan TGS (thermal generating station) postoperational bio- 
logical studies, 1986, 15:15206 (R;CA) 
Environmental impacts 
Composition of submicron dry deposition at a rural site as an in- 
dication of its sources, 15:14947 (J;US) 
Flue Gas 
Solid-waste issues associated with sulfur dioxide emissions 
control. Final report, 15:12341 (R;US) 
Pollution Control 
NO, reduction in brown coal combustion, 15:13293 (RA;DE;In 
German) 
NO,-reduced ballast coal power station Herne 4, 15:13288 
(RA;DE;In German) 
Reduction of NO, by fuel staging, part process of fuel separa- 
tion staging, 15:13290 (RA;DE;iIn German) 
State of primary measures for reducing the NO, in coal dust 
combustion (survey), 15:13289 (RA;DE;In German) 





Pollution Control Equipment 

System simulation and comparison of advanced flue gas clean- 
up processes in coal-fired power plant using SALT code, 
15:12342 (BA;US) 

Service Life 

Study on application of ultrasonic wave measurement to creep- 

fatigue damage detection, 15:13222 (R;JP;In Japanese) 
Solid Wastes 

Laboratory characterization of advanced SO2 control by- 
products: Dry sodium and calcium in-duct injection wastes: 
Final report, 15:13302 (R;US) 

Solid residues of combustion from coal-fired power stations, 
15:12326 (RA;DE;In German) 

Staged Combustion 

NO,-reduced ballast coal power station Herne 4, 15:13288 
(RA;DE;in German) 

Reduction of NO, by fuel staging, part process of fuel separa- 
tion staging, 15:13290 (RA;DE;In German) 

Sulfur Dioxide 

Air-quality-simulation model performance for one-hour aver- 

ages, 15:14883 (R;US) 
Technology Assessment 

Assessment of circulating atmospheric fluidized-bed combustion 
technology for utility applications: Final report, 15:13277 
(R;US) 

Thermal Effluents 

Atikokan TGS (thermal generating station) postoperational bio- 

logical studies, 1986, 15:15206 (R;CA) 
Waste Management 

Laboratory characterization of advanced SO. control by- 
products: Dry sodium and calcium in-duct injection wastes: 
Final report, 15:13302 (R;US) 

FOSSILS 

Ostracods in the Permian and Triassic strata. Biostratigraphy, 
sediment study and taxonomy, 15:15021 (RA;IL;In Hebrew) 

Ostracods in the Permian and Upper-Triassic strata. Biostratig- 
raphy, sediment study and taxonomy, 15:14998 (RA;IL;In 
Hebrew) 

Stratigraphy and sedimentary environment of the upper Creta- 
ceous in Israel and of the facies of the open sea, 15:15002 
(RA;IL;In Hebrew) 

Trace element geochemistry or Ordovician and Devonian trilo- 
bite cuticles, Ontario and New York State, 15:15281 (RA;CA) 

FOURIER TRANSFORM SPECTROMETERS 

Fourier transform infrared spectroscopy for rapid mineral analy- 

sis, 15:12461 (RA;CA) 
FRACTURE MECHANICS 

Fracture of soft, easily fragmented rocks, 15:15264 (RA;IL;In 

Hebrew and English) 
FRACTURE PROPERTIES 

Fracture of soft, easily fragmented rocks, 15:15264 (RA;IL;In 
Hebrew and English) 

Prediction of hydraulic conductivity and conductive fracture fre- 
quency by multivariate analysis of data from the Klipperaas 
study site, 15:12916 (R;SE) 

Site characterization and validation - drift and borehole fracture 
data. Stage 1, 15:12921 (R;SE) 

FRACTURE STRENGTH 

See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 

See FRACTURE PROPERTIES 
FRACTURED FORMATIONS 

See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 

A new seismic-hydraulic approach to modeling flow in fractured 
rocks, 15:13144 (BA;US) 

Advances in fracture detection using petrophysical data, 
15:12459 (RA;CA) 

An approximate solution of linear flow in naturally fractured 
reservoirs, 15:12508 (RA;CA) 

Evaluating the contributions of fractures to reservoir perfor- 
mance, 15:12436 (RA;CA) 

Fracture identification techniques in carbonates, 15:12440 
(RA;CA) 


FRUIT TREES 


Well testing on fractured geothermal reccrvoir (2). Nonisother- 

mal flow effects, 15:13139 (RA;JP;in Japanese) 
FRACTURING FLUIDS 
Application of helical screw rheometer for rheological measure- 
ments, 15:12570 (RA;CA) 

FRAGMENTS (DECAY) 

See DECAY 
FRAGMENTS (FALLOUT) 

See FALLOUT 
FRAGMENTS (PARTICLES) 

See PARTICLES 
FRANCO-GERMAN HIGH FLUX REACTOR 

See GRENOBLE REACTOR 
FREE CONVECTION 

See NATURAL CONVECTION 
FREE ELECTRON LASERS 

Analysis of free-electron lasing stimulated by a counterpropa- 
gating plasma wave, 15:14667 (J;US) 

Cavity eigenmodes for the NIST/NRL (National Institute of 
Standards and Technology/Naval Research Laboratory) free- 
electron laser. Interim report, 15:14610 (R;US) 

Design considerations for a stored energy electron beam ab- 
sorber, 15:14664 (BA;US) 

Millimeter- and submillimeter-wavelength free-electron laser, 
15:14600 (R:US) 

Smith-Purcell radiation in the high conductivity and piasma fre- 
quency limits, 15:14668 (J;US) 

Synchrotron-betatron parametric instability in free-electron 
lasers. Interim report, 15:14616 (R;US) 

Theoretical and experimental research on a_ millimeter- 
wavelength free-electron laser. Final report, 1979-1988, 
15:14615 (R;US) 

Theory for high gain, high power free electron lasers: Final re- 
port, 15:14646 (R;US) 

Three-dimensional simulation of free-electron laser harmonics 
with FRED, 15:14648 (R;US) 

FREE ENERGY 

Anomalous selectivities in methyl transfers to water: an expla- 
nation using free energy surfaces which model the effects of 
non-equilibrium solvation, 15:14352 (J;IL) 

Methy! transfer reaction IX. Linear free energy relations and the 
reactivity-selectivity principle, 15:14351 (J;IL) 

FREE ENERGY (HELMHOLTZ) 

See FREE ENERGY 

FREE RADICALS 
See RADICALS 
FREONS 

Alternative compounds to reduce reliance on CFCs. Research 
memo, 15:14887 (R;GB) 

Progress in mixed gas insulation. Insulation by vapor mist di- 
electrics, 15:13539 (RA;JP;In Japanese) 

Technologies for CFC (chlorofluorocarbons)/halon destruction. 
Final report, February-April 1989, 15:14902 (R;US) 

FREQUENCY CONTROL 
An adjustable speed operation system for pumped storage hy- 
dro power plant: Report 4.3.17, 15:13022 (RA;CA) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRICTIONLESS FLOW 
See IDEAL FLOW 
FRJ-2 REACTOR 

Kermforschungsanlage Juelich GmbH, Juelich, Nordrhein- 
Westfalen, Federal Republic of Germany 

[Reactor based neutron scattering]: Foreign trip report, Novem- 
ber 7-16, 1989, 15:13449 (R;US) 

FRM REACTOR 

Techische Universitaet Muenchen, Ministry for Education and 
Culture, Garching, Bayern, Federal Republic of Germany. 

Parameter study of reactivity accidents in the FRM [Munich- 
Garching Research Reactor], 15:13396 (TG;US) 

FRUIT TREES 

Growth and yield effects of ambient air pollution on Valencia or- 
ange trees. Final report, 21 December 1987-30 September 
1989, 15:15219 (R;US) 
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FRUITS 


FRUITS 

Limited to edible matured plant ovaries and accessory structures. 

Cellulase gene expression during fruit ripening, 15:15160 
(BA;US) 

FTR REACTOR (RICHLAND) 

See FFTF REACTOR 

FUEL ADDITIVES 

Investigation of fuel-additive effects on sooting flames. Final re- 
port, 1 June 1986-31 May 1989, 15:14451 (R;US) 

WEC [World Energy Conference] committee on oxygenated 
transport liquid fuels: The total system summary report: Re- 
port 4.3.23, 15:13668 (RA;CA) 

FUEL ASSEMBLIES 

A universal PWR spectral history correction, 15:13334 (R;GB) 

Construction and utilization of linear empirical core models for 
PWR in-core fuel management, 15:13346 (D;US) 

Thermal testing of simulated BWR fuel bundles in dry casks, 
15:13330 (J;US) 

FUEL CELL POWER PLANTS 

For commercial, residential, or electric utility use. 

Fuel cells, 15:13713 (J;US) 

Solid-oxide fuel-cell cogeneration-system conceptual design. 
Program 2, final report, April 30, 1987-July 31, 1989, 
15:13711 (R;US) 

FUEL CELLS 

See also NATURAL GAS FUEL CELLS 

Development and future prospect of fuel cells, 15:13705 
(RA;JP;in Japanese) 

PEM fuel cell anodes: 
15:13712 (BA;US) 

The temperature dependence of electrode reactions in fuel 
cells. 5th interim report, Dec 1987-Feb 1988, 15:13709 (R;IL) 

The temperature dependence of electrode reactions in fuel 
cells. Annual report, 1987-1988, 15:13710 (R;IL) 

The temperature dependence of electrode reactions in fuel 
cells. Annual report, 1986-1987, 15:13708 (R;IL) 

The temperature dependence of electrode reactions in fuel 
cells. Third progress report 3/87-5/87, 15:13706 (R;IL) 

FUEL CONSUMPTION 

Ambient temperature effects on Canadian gasoline demand, 
15:14051 (R;CA) 

Reduction of fuel consumption in petrol engines by addition of 
hydrogen. Interim report, 15:14012 (R;IL;in Hebrew) 

FUEL COOLING INSTALLATIONS 

See SPENT FUEL STORAGE 

FUEL CYCLE 

Depletion perturbation theory for the constrained equilibrium cy- 
cle, 15:13388 (J;US) 

Lectures of the 1988 status report of the sponsor of the project 
"University Research into the Nuclear Fuel Cycle’, 15:12640 
(R;DE;In German) 

Plutonium utilization in different reactor types in France, 
15:13349 (J;US) 

FUEL ELEMENTS 
See also FUEL PINS 
FUEL RODS 

An energy dependent spatial approximation for transport deflec- 
tion calculations, 15:13333 (R;FR) 

Annual progress report on the NSRR experiments, (17): January 
1985 through December 1985, 15:13400 (R;JP;Iln Japanese) 

Criticality evaluations of scrambled fuel in water basin storage, 
15:14537 (J;US) 

Evaluation of high-resolution gamma-ray methods for determi- 
nation of solid plutonium holdup in high-throughput 
bulk-processing equipment, 15:12637 (R;US) 

FUEL FEEDING SYSTEMS 

Development of coal dust combustion for small outputs, 
15:13292 (RA;DE;in German) 

The operation and modelling of the pressurized fluidized-bed 
plant at Aachen, 15:14583 (RA;DE;In German) 

FUEL INJECTION SYSTEMS 

Development of a new equipment for fuel delivery measurement 

with high accuracy, 15:14032 (RA;JP) 


Humidification and performance, 
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Spray size analysis of deteriorated diesel fuel injection nozzles 
by means of Fraunhofer diffraction method, 15:14034 
(RA;JP;in Japanese) 

Study of the fuel injector controlling the dropiet flight direction. 
(Part 2). Effect of fuel atomization on a startability, 15:14030 
(RA;JP;in Japanese) 

FUEL MANAGEMENT 

Construction and utilization of linear empirical core models for 

PWR in-core fuel management, 15:13346 (D;US) 
FUEL OILS 

Fluidized puiverized-coal slurries as alternative fuels, 15:12402 
(R;IL;In Hebrew and English) 

Petroleum marketing monthly, October 1989, 15:12529 (R;US) 

Petroleum marketing monthly, September 1989, 15:12528 (R;US) 

FUEL PELLETS 

Migration behavior of noble metal fission products in UOz, 1: 
Sample fabrication and characterization, 15:13356 (R;JP;In 
Japanese) 

FUEL PENCILS 
See FUEL PINS 
FUEL PINS 

FFTF metal fuel pin fabrication, 15:13412 (J;US) 

FFTF/IEM [Fast Flux Test Facility/interim Examination and 
Maintenance] cell fuel pin weighing system, 15:14539 (J;US) 

Identification of a breached fuel pin in the IEM [Interim Examina- 
tion and Maintenance] cell, 15:14540 (J;US) 

FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
Assessment of Radon-220 (Thoron) releases from fuel repro- 
cessing at Hanford, 15:12646 (R;US) 
FUEL ROD CONSOLIDATION 
See FUEL RODS 
FUEL RODS 
Criticality experiments with neutron flux traps containing voids, 
15:14536 (J;US) 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 

Combustion research for advanced heat engines, 15:13251 
(RA;US) 

Fluidized pulverized-coal slurries as alternative fuels, 15:12402 
(R;IL;in Hebrew and English) 

Physical mechanisms and predictive equations for coal-water 
slurry atomization, 15:13273 (RA;US) 

Physical mechanisms and predictive equations for coal-water 
slurry atomization: Final report, 15:12382 (R;US) 

Radiant heating of one- and two-phase aerosols: Final report, 
October 1, 1985—June 30, 1989, 15:12380 (R;US) 

Radiant heating of one- and two-phase aerosols: Modeling of 
explosive boiling of coal-water fuel droplets, 15:12369 (R;US) 

Rheological and heat transfer characteristics of flowing coal- 
water mixtures: Final report, 15:12307 (R;US) 

Survey of coal-oil and coal-water mixtures. Final report, 
15:12363 (R;IL;in Hebrew and English) 

FUEL SUBSTITUTION 

Environmental implications of alternative fuels, 15:13605 (R;CA) 

Taxation of conventional and alternative transportation fuels in 
Canada, 15:13591 (R;CA) 

The impact of volatile fuel prices on interfuel competition, 
15:12405 (R;GB) 

FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUELS 
See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
LIQUID FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS 
WOOD FUELS 





Potential estimate for shifting to coal in Israel industry, 15:12408 
(R;IL;in Hebrew) 

Pricing of gas in Israel. Background paper for discussion, 
15:13601 (R;IL;in Hebrew) 

Smoke produced by nonurban target-area fires following a nu- 
clear exchange. Technical report, 5 June 1984-5 January 
1985, 15:14824 (R;US) 

Taxation of conventional and alternative transportation fuels in 
Canada, 15:13591 (R;CA) 

Update of the calculations of the effect of rises in fuel and elec- 
tricity costs on price indices using input-output tables, 
15:13600 (R;iL;in Hebrew) 

[Israel Electric Corporation, Ltd] Statistical report, 1985-1986, 
15:13682 (R;IL;In Hebrew) 

[Israel Electric Corporation, Ltd] Statistical report, 1986-1987, 
15:13683 (R;IL;in Hebrew) 

FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FULL-SERVE STATIONS 
See GASOLINE SERVICE STATIONS 
FUMES 
See AEROSOLS 
FURANS 

See also TETRAHYDROFURAN 

Comparative analysis of the electrostatic potentials of dibenzo- 
furan and some dibenzo-p-dioxins, 15:14267 (R;US) 

Supercritical fluid thermodynamics for coal processing: Topical 
report, September 15, 1988—September 30, 1989, 15:12313 
(R;US) 

FURNACES 
See also SOLAR FURNACES 
WOOD BURNING FURNACES 
Modified wall grate firing for the use of fine coal, 15:14579 
(RA;DE;in German) 

FUSION (NUCLEAR) 

See THERMONUCLEAR REACTIONS 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 


G 


G CODES 
GENFUN, a computer program for drawing graphs from files, 
15:15804 (R;IL;in Hebrew and English) 
Program GROUPL: A code designed to calculate self-shielded 
multi-group photon cross sections, 15:15557 (R;US) 
User instruction manual for GEODYN2: A geological formation— 
bottom hole assembly, 15:15284 (R;US) 
GABBROS 
Petrology of the basalts and gabbros from the Zemah-1 drill 
hole, Jordan Rift Valley, 15:15292 (J;IL) 
GADOLINIUM 141 
Decay studies of neutron-deficient nuclei near the Z=64 sub- 
shell: '*' Dy, ''Tb, '41Gd9*™, and 41 Eu”, 15:15530 (J;US) 
GADOLINIUM OXIDES 
Synthesis and properties of the 2:4:7 superconductors 
ReBa,Cu7O,5_, (R=Y,Eu,Gd,Dy,Ho,Er), 15:14189 (J;US) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALAXY NUCLEI 
Central part of galaxies. 
Synthesis of accretion disk and nonthermal source models for 
active galactic nuclei, 15:15348 (J;US) 
GALLIUM ARSENIDES 
Atomic nature of organometallic-vapor-phase-epitaxial growth, 
15:14245 (J;US) 
Interfacial reactions in the Nb/GaAs system, 15:14119 (J;US) 


GAS STATIONS 


Material growth and characterization for solid state devices. Fi- 
nal report, 1 December 1983-31 May 1988, 15:14212 (R;US) 
Studies of the n-GaAs/KOH-Se2*--Se?- semiconductor/liquid 
junction, 15:14417 (J;US) 
GALLIUM COMPLEXES 
Recent progress in BEDT-TTF based synthetic metals, 
15:14240 (J;US) 
GALLIUM COMPOUNDS 
See also GALLIUM ARSENIDES 
GALLIUM PHOSPHIDES 

Synthesis, characterization, and solid-state structure of a new 
hexachelating ligand and its complex with gallium(Ill), 
15:14379 (J;US) 

GALLIUM PHOSPHIDES 

Material growth and characterization for solid state devices. Fi- 

nal report, 1 December 1983-31 May 1988, 15:14212 (R;US) 
GAMMA DETECTION 
Search for + rays above 10'4 eV from Cygnus X-3 during the 
June and July 1989 radio outbursts, 15:15350 (J;US) 
GAMMA HEATING 
See RADIATION HEATING 
GAMMA LOGGING 

A new microcomputer-based spectral gamma-ray core jogging 
system, 15:12431 (RA;CA) 

Reservoir description and formation properties based on inte- 
grated well log analysis techniques, 15:12438 (RA;CA) 

GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SPECTROMETERS 

Microchannel photomultipliers in time spectrometer, 15:14765 

(R;SU;in Russian) 
GAMMA SPECTROSCOPY 

Evaluation of high-resolution gamma-ray methods for determi- 
nation of solid plutonium holdup in high-throughput 
bulk-processing equipment, 15:12637 (R;US) 

GAMMA-GAMMA LOGGING 

Methods of calibrating and computing Pe [photoelectric adsorp- 
tion cross section] and density for a spectral lithodensity tool, 
15:12435 (RA;CA) 

GAMMA-RAY LASERS 

See GASERS 

GAS APPLIANCES 

Assessment of large-tonnage, gas-fired cooling technologies for 
the commercial sector. Topical report, January 1987-July 
1988, 15:12581 (R;US) 

Gas-fired desiccant dehumidification system field evaluation in a 
quick-service restaurant. Final report, October 1989, 
15:13790 (R;US) 

GAS CHROMATOGRAPHY 

Solid-state voltammetry and polymer electrolyte plasticization as 
a basis for an electrochemical gas chromatographic detector, 
15:14296 (J;US) 

GAS COOLANTS 
See GASES 
GAS COOLED REACTORS 

See also HTGR TYPE REACTORS 

Status of Entsorgung in the Federal Republic of Germany, 
15:13311 (RA;US) 

GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FIELDS 
See NATURAL GAS FIELDS 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
EXCIMER LASERS 

Gasdynamic phenomena in nuclear-reactor-pumped lasers, 
15:14639 (R;US) 

Photodissociation of XeF2 (xenon difluoride) at 193 nm, 
15:14604 (R;US) 

The electrical characteristic and gain behavior as a function of 
the radial distance from the laser axis in a copper vapor laser, 
15:15648 (R;IL;in Hebrew) 

GAS STATIONS 
See GASOLINE SERVICE STATIONS 
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GAS TURBINE ENGINES 


GAS TURBINE ENGINES 

Extending the overhaul interval for gas turbine engines through 
the use of alternative coatings on first stage blades, 15:14035 
(BA;US) 

Intermetallic and ceramic matrix composites for 815 to 1370 C 
(1500 to 2500F) gas turbine engine applications, 15:14211 
(R;US) 

Turbine combustion phenomena, 15:13224 (RA;US) 

GAS TURBINE POWER PLANTS 

Plan for a gas turbine power plant in Jerusalem. [Interdisci- 
plinary workshop for environmental problems]. Final report, 
15:14860 (R;IL;In Hebrew) 

Technology assessments for advanced fossil power systems, 
15:13276 (R;US) 

GAS TURBINES 

See also COAL-FIRED GAS TURBINES 

Pressurized fluidized bed combustion using oil shales for gas 
turbine operation. Annual progress report, May 1987-June 
1988, 15:12633 (R;IL;In Hebrew and English) 

Thermal protective coatings for gas turbines. Final annual report 
for 1 May 1987-30 Apr 1988, 15:14589 (R;IL;in Hebrew and 
English) 

Thermal protective coatings for gas turbines. Semi-annual re- 
port, 15:14011 (R;IL;in Hebrew) 

GAS WELLS 
See NATURAL GAS WELLS 
GAS-FLOW PROCESSES 
A transient model of reverse combustion channel propagation, 
15:12208 (RA;US) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 

Combined removal of fine particulate, acid gases and odours in 

a unique wet scrubber, 15:13859 (RA;CA) 
GASERS 

Gamma-ray Amplification by Stimulated Emission of Radiation. 

Proof of the feasibility of coherent and incoherent schemes for 
pumping a gamma-ray laser. Quarterly progress report, 1 
April-30 June 1989, 15:14611 (R;US) 

GASES 

See also AIR 

COAL GAS 
EXHAUST GASES 
FERMI GAS 
SYNTHESIS GAS 
VAPORS 
VOLCANIC GASES 

Earthquake prediction: Gas emission and groundwater 
changes. January 1977-November 1989 (Citations from the 
INSPEC: Information Services for the Physics and Engineer- 
ing Communities data base). Report for January 
1977-November 1989, 15:15283 (R;US) 

Electrical apparatus for explosive gas atmospheres: classifica- 
tion of mixtures of gases or vapours with air according to their 
maximum experimental safe gaps (mesg) and minimum ignit- 
ing currents (mic), 15:12525 (R;IL;In English and Hebrew) 

Progress in mixed gas insulation, 15:13536 (RA;JP;In Japanese) 

Progress in mixed gas insulation. Evaluation of mixed gas and 
applications, 15:13541 (RA;JP;In Japanese) 

Progress in mixed gas insulation. Insulation by vapor mist di- 
electrics, 15:13539 (RA;JP;in Japanese) 

Super-equilibrium sulfur removal from high temperature gases: 
Final report, 15:12332 (R;US) 

Transport of gases through concrete: Progress report January - 
June 1989, 15:12650 (R;GB) 

Validity of macroscopic rate equations in exothermic chemical 
systems, 15:14390 (J;US) 

GASOHOL 

Previous to August, 1979 this concept was indexed as gasoline 
AND mixtures AND ethanol or methanol. 

Quantitative estimate of the air-quality impacts of methanol fuel 
use, 15:14895 (R;US) 
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Reid vapour pressure of blends of commercial gasoline and al- 
cohols, 15:14059 (R;CA) 
GASOLINE 
Health assessment for Hewlett-Packard, Palo Alto, Palo Alto, 
Santa Clara County, California, Region 9. CERCLIS No. 
CAD009122532. Final report, 15:15046 (R;US) 
Optimized linear program analysis of the effect of oxygenated 
fuels on Canadian oil refineries, 15:12521 (R;CA) 
Petroleum marketing monthly, October 1989, 15:12529 (R;US) 
Petroleum marketing monthly, September 1989, 15:12528 (R;US) 
Reducing the fuel consumption of an SI engine with hydrogen- 
enriched gasoline. Final report, 15:14010 (R;IL;In Hebrew and 
English) 
Reduction of fuel consumption in petrol engines by addition of 
hydrogen. Interim report, 15:14012 (R;IL;In Hebrew) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASOLINE SERVICE STATIONS 
Automatic petrol stations. Feasibility survey, 15:12533 (R;IL;In 
Hebrew) 
Comparative analysis of roofs for fueling stations, 15:14524 
(R;IL;In Hebrew and English) 
Emissionfree loading/unloading-techniques of tank trucks, 
15:14852 (R;DE;In German) 
Processes for recovery of gasoline-components from air- 
gasoline vapors, 15:14853 (R;DE;In German) 
GASTEROPODS 
See MOLLUSCS 
GEL PERMEATION CHROMATOGRAPHY 
Supercritical extraction and depolymerization of Israeli oil 
shales. Final report for Oct 1984-Sep 1985 and Oct 1986-Sep 
1987, 15:12615 (R;IL;in English and Hebrew) 
GELS 
Structure and properties of resorcinol-formaldehyde gels, 
15:14226 (R;US) 
Synthetic control of molecular structure in organic aerogels, 
15:14227 (R;US) 
GENERAL CIRCULATION MODELS 
Perspectives on aerosol deposition to natural surfaces: Interac- 
tions between aerosol residence times, removal processes, the 
biosphere, and global environmental change, 15:14843 (R;US) 
GENERATING CAPACITY 
See CAPACITY 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC ENGINEERING 
Intact soil-core microcosms for evaluating the fate and 
ecological impact of the release of genetically engineered mi- 
croorganisms, 15:15059 (J;US) 
GENETIC RADIATION EFFECTS 
Problems and possibilities in genetic risk estimation, 15:15166 
(R;US) 
GENETICS 
Synaptonemal complex analysis in genetic toxicology, 15:15167 
(R;US) 
GENKAI-1 REACTOR 
Genkai, Saga, Japan 
Improving operator quality at Genkai Nuclear Power Plant, 
15:13350 (J;US) 
GENKAI-2 REACTOR 
Genkai, Saga, Japan 
Improving operator quality at Genkai Nuclear Power Plant, 
15:13350 (J;US) 
GEOCHEMICAL SURVEYS 
Collection and organization of petrochemical information of 
magmatic and metamorphic rocks in the Sinai and in Israel, 
15:15263 (RA;IL;In Hebrew) 
Geochemical survey on faults overland with alluvial deposits 
(Part 1). Application for the Neodani and the Atera faults sur- 
vey, 15:15250 (R;JP;In Japanese) 





GEOCHEMISTRY 
Modeling of coupled geochemical and transport processes: An 
overview, 15:12711 (R;US) 
[The fate of nuclides in natural water systems]: Progress report, 
15:15253 (R;US) 
GEOCHRONOLOGY 
See AGE ESTIMATION 


GEODETIC SURVEYS 
Geodetic study of the earth crust in Israel, 15:15023 (RA;IL;In 
Hebrew) 


GEOISOTHERM 
See ISOTHERMS 


GEOLOGIC AGES 

Geologic and stratigraphic mapping of Hazeba (South Israel) on 
a scale of 1:50,000, 15:14995 (RA;IL;in Hebrew) 

Stages in the development of the Arava Valley - identifying and 
dating of tectonic events using geomorphological methods 
and their meanings with respect to current seismic events, 
15:14988 (RA;IL;in Hebrew) 

GEOLOGIC DEPOSITS 
See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
OIL SAND DEPOSITS 
OIL SHALE DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 

Isotopic geology (Rb-Sr, K-Ar) of the magmatic rocks in drilling 
sites in the Negev, 15:15004 (RA;IL;In Hebrew) 

Stages in the development of the Arava Valley - identifying and 
dating of tectonic events using geomorphological methods 
and their meanings with respect to current seismic events, 
15:14988 (RA;IL;in Hebrew) 


GEOLOGIC FAULTS 

Geochemical survey on faults overland with alluvial deposits 
(Part 1). Application for the Neodani and the Atera faults sur- 
vey, 15:15250 (R;JP;in Japanese) 

Status report on the tectonic fracture and breccia study in the 
Vantage area, 15:12776 (R;US) 

Use and modification of the Universal Distinct Element Code 
(UDEC) for basalt block test analysis: Final report, 15:12784 
(R;US) 

GEOLOGIC FORMATIONS 

See also GREEN RIVER FORMATION 

Geologic and stratigraphic mapping of Hazeba (South Israel) on 
a scale of 1:50,000, 15:14995 (RA;IL;In Hebrew) 

Geologic and structural mapping of Hazeba (Southern Israel) at 
a scale of 1:50,000, 15:15020 (RA;IL;in Hebrew) 

Isotopic geology (K-Ar, Rb-Sr) of magmatic rocks in Negev 
drilling sites, 15:14984 (R;IL;In Hebrew and English) 

Ostracods in the Permian and Triassic strata. Biostratigraphy, 
sediment study and taxonomy, 15:15021 (RA;IL;in Hebrew) 

Potassium-argon ages of polymetallic mineralization in the Gav- 
nunim Valley, Makhtesh Ramon, Israel, 15:15291 (J;IL) 

Stratigraphy and sedimentary environment of the upper Creta- 
ceous in Israel and of the facies of the open sea, 15:15002 
(RA;IL;In Hebrew) 

Thermo-tectonic history of the sedimentary cross section in Is- 
rael through fission track aging in oil drilling sites, 15:15001 
(RA;IL;In Hebrew and English) 


GEOLOGIC FRACTURES 
See also GEOLOGIC FAULTS 
Geology and geochemistry of radon in shear zones: Progress 
report, 15:13731 (R;US) 
Laboratory study of fracture healing in Topopah Spring tuff: Im- 
plications for near field hydrology, 15:12930 (R;US) 
On the infiltration of a liquid front in an unsaturated, fractured 
porous medium (Yucca Mountain Project), 15:12931 (R;US) 
Stages in the development of the Arava Valley - identifying and 
dating of tectonic events using geomorphological methods 
and their meanings with respect to current seismic events, 
15:14988 (RA;IL;in Hebrew) 

Status report on the tectonic fracture and breccia study in the 
Vantage area, 15:12776 (R;US) 


GEOPHYSICAL SURVEYS 


Width and infilling of fractures in four Grande Ronde basalt flows 

beneath the reference repository location, 15:12857 (R;US) 
GEOLOGIC HISTORY 

Computerized model to determine the thermal history of sedi- 
mentary facies in connection with petroleum prospecting, 
15:12449 (RA;IL;In Hebrew) 

GEOLOGIC STRATA 

See also |INCLINED STRATA 

A fundamental approach to dipmeter analysis, 15:12437 (RA;CA) 

Ostracods in the Permian and Upper-Triassic strata. Biostratig- 
raphy, sediment study and taxonomy, 15:14998 (RA;IL;in 
Hebrew) 

Stages in the development of the Arava Valley - identifying and 
dating of tectonic events using geomorphological methods 
and their meanings with respect to current seismic events, 
15:14988 (RA;IL;In Hebrew) 

GEOLOGIC STRUCTURES 
See also GEOLOGIC FRACTURES 
GEOLOGIC STRATA 

Automatic analysis of TDEM results with microcomputers, 
15:15027 (RA;IL;in Hebrew) 

Development of a methodology for regional evaluation of 
confining-bed integrity. Research report, 15:13967 (R;US) 

Explanation of the regional tectonic map of the southwestern 
coal field of Virginia, 15:12350 (R;US) 

New technique for seismic imaging and interpretation, 15:15290 
(D;IL;In Hebrew and English) 

Relation between geological factors and P- and S- wave veloci- 
ties, 15:15285 (RA;JP;in Japanese) 

Seismic analysis of the Nahai Paran region, 15:15031 (RA;IL;In 
Hebrew) 

GEOLOGIC SURVEYS 

Geologic investigations, 15:12935 (RA;US) 
GEOLOGICAL SURVEYS 

See GEOLOGIC SURVEYS 


GEOLOGY 

See also GEOMORPHOLOGY 

A geological map of the Sinai, 15:15010 (RA;IL;In Hebrew) 

A geological map of the Sinai, 1:250,000 km, 15:15262 
(RA;IL;In Hebrew) 

Assessment of the effects of surficial geologic processes in the 
Pasco Basin: Final report, 15:12791 (R;US) 

Collection and organization of petrochemical information of 
magmatic and metamomphic rocks in the Sinai and in Israel, 
15:15263 (RA;IL;In Hebrew) 

Computerized model to determine the thermal history of sedi- 
mentary facies in connection with petroleum prospecting, 
15:12449 (RA;IL;In Hebrew) 

Earth Science Research Administration Annual research pro- 
jects summary, 1981, 15:15259 (R;IL;in Hebrew) 

INTERGEO - a database of geophysical surveys. Interim report 
no. 3, 15:15034 (R;IL;in Hebrew) 

Organization of computer data bases on minerals in Israel, 
15:15003 (RA;IL;in Hebrew) 


GEOMAGNETIC FIELD 

Locating flux-transfer events in low-altitude satellite measure- 
ments (user's guide), 15:15354 (R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 1 
(prompt reports). Data for July, June 1989, and late data, 
15:15337 (R;US) 

GEOMAGNETIC STORMS 
See MAGNETIC STORMS 


GEOMORPHOLOGY 
Stages in the development of the Arava Valley - identifying and 
dating of tectonic events using geomorphological methods 
and their meanings with respect to current seismic events, 
15:15018 (RA;IL;In Hebrew) 


GEOPHYSICAL SURVEYS 
See also GEODETIC SURVEYS 
GRAVITY SURVEYS 
MAGNETIC SURVEYS 
SEISMIC SURVEYS 
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GEOPHYSICAL SURVEYS 


Geophysical tomography. January 1976-October 1989 (Cita- 
tions from the NTIS data base). Report for January 
1976-October 1989, 15:15282 (R;US) 

Morphology of the Red Sea north of 24 degrees North, including 
the Gulf of Suez and Eilat (PROJECT REDMAP), 15:15074 
(RA;IL) 

[Earth Science Research Administration] work plan and budget 
proposal 1984/1985, 15:15260 (R;IL;In Hebrew) 

[Earth Science Research Administration] work plan and budget 
proposal 1985/1986, 15:15261 (R;IL;lIn Hebrew) 

GEOPHYSICS 
Automatic analysis of TDEM results with microcomputers, 
15:15027 (RA;IL;in Hebrew) 
GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL FIELDS 
See also GEYSERS GEOTHERMAL FIELD 
HATCHOBARU GEOTHERMAL FIELD 
ONIKOBE GEOTHERMAL FIELD 
OTAKE GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 

Assessment of geothermal resources of the Hakkoda geother- 
mal area, 15:13130 (RA;JP;In Japanese) 

Detailed study on thermal conductivity distribution in Japanese 
geothermal fields, 15:13157 (RA;JP) 

ESR dating of altered rock from Unzen Volcano, Western 
Kyushu, Japan, 15:13162 (RA;JP) 

Fluid inclusion study at Okuaizu geothermal area, 15:13154 
(RA;JP) 

Geoelectrical structure in Tokachi region by MT/AMT method and 
evaluation of AMT method, 15:13134 (RA;JP;ln Japanese) 

Interpretation of resistivity data in geothermal field, 15:13137 
(RA;JP;in Japanese) 

GEOTHERMAL FLUIDS 

Chemical composition of silica scales deposited from geother- 
mal waters in Kyushu, Japan, 15:13159 (RA;JP) 

Differences between geothermal and experimentally derived 
fluids: How well do hydrothermal experiments model the com- 
position of geothermal reservoir fluids?, 15:13167 (J;US) 

Preliminary study of isotope composition of nitrogen in fumarolic 
and geothermal gases, Japan, 15:13158 (RA;JP) 

GEOTHERMAL HEATING 

Heating greenhouses by geothermal water. Planning and opti- 
mization of the space heating system using polyethylene 
pipes, 15:13150 (R;IL;lIn Hebrew) 

GEOTHERMAL POWER PLANTS 

Relative performance of supercritical binary geothermal power 
cycles with in-tube condensers in different orientations, 
15:13146 (BA;US) 

GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL RESOURCES 

Geothermal heat source assessment with electron spin reso- 
nance, 15:13156 (RA;JP) 

Hot Dry Rock Geothermal Energy Development Program: An- 
nual report, fiscal year 1987, 15:13126 (R;US) 

Isotherm and geothermal gradient maps of Israel. Abstract, 
15:14991 (RA;IL) 

GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 

CSAMT survey in the Osorezan geothermal area, Northeast 
Japan, 15:13138 (RA;JP;in Japanese) 

Case study of high accuracy MT method in Hokkaido (Part 3), 
15:13135 (RA;JP;in Japanese) 

Mid-term report on-the study and development results of the Sun- 
shine project in fiscal 1987. Study on the evaluation technology 
of geothermal sources in Japan, 15:13125 (R;JP;in Japanese) 

GEOTHERMAL WELLS 

High Temperature Borehole Televiewer software user manual, 
15:14789 (R;US) 

Significance of simultaneous pressure-temperature measure- 
ment on interference test, 15:13147 (RA;JP;in Japanese) 
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Study on high temperature cement for hot dry rock energy de- 
velopment, 15:13149 (J;JP;in Japanese) 

The Geopressured-Geothermal Program: Energy conversion 
status and future possibilities, 15:13148 (BA;US) 

Well testing on fractured geothermal reservoir (2). Nonisother- 
mal flow effects, 15:13139 (RA;JP;In Japanese) 

GERM CELLS 
Molecular approaches to the estimation of germinal gene muta- 
tion rates, 15:15158 (R;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 

See also KERNFORSCHUNGSZENTRUM KARLSRUHE 

Report on the activities of Versuchsgrubengesellschaft mbH, 
Versuchsgrube Tremonia in Dortmund. Annual report 1987, 
15:12411 (R;DE;In German) 

GERMANIUM 

He diffraction study of the structural phase transition on the 
Ge(111) surface at 550 K, 15:15600 (J;US) 

PI-P| interactions, architecture, and bandwidths in "molecular 
metals”. A synthetic and electronic structure study of 
monomeric and cofacially joined dimeric germanium phthalo- 
cyanines, 15:14344 (J;IL) 

Radiation-induced formation of cavities in amorphous germa- 
nium, 15:14246 (J;US) 

GERMANIUM ALLOYS 

A new material: A-Si,Ge:H,F IN a-Si,Ge:H,F/a-Si:H,F multilayer 
structures, 15:14236 (BA;US) 

Effect of material properties on the performance of a-Si,Ge:H,F 
photodetectors, 15:14233 (BA;US) 

Light-induced defects in medium and low gap a-Si,Ge:H,F al- 
loys, 15:14230 (BA;US) 

The optoelectronic properties of a-Si,Ge:H(F) ailoys, 15:14237 
(BA;US) 

GERMANY (FEDERAL REPUBLIC) 

See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 

See MICROORGANISMS 
GEYSERS GEOTHERMAL FIELD 

A new seismic-hydraulic approach to modeling flow in fractured 
rocks, 15:13144 (BA;US) 

GIANT RESONANCE 

Giant resonances at complex excitation energies, 15:15570 
(J;US) 

Stochastic approach to giant dipole resonances in hot rotating 
nuclei, 15:15579 (J;US) 

GLASS 

See also BOROSILICATE GLASS 

Analysis of solids from initial 200°C, 30 MPa hydrothermal tests 
with fully-radioactive waste glass and spent fuel, 15:12854 
(R;US) 

Leaching of vitrified HAW in a realistic model of a final storage 
site, 15:12746 (RA;DE;In German) 

Recycling of beverage containers in the Northwest Territories, 
15:13606 (R;CA) 

GLASS MELTERS 

See CERAMIC MELTERS 
GLASSY METALS 

See METALLIC GLASSES 
GLAUBER’S SALT 

See SODIUM SULFATES 
GLOBAL RISK 

See HAZARDS 
GLUCOSE 

Escherichia coli derivatives lacking both alcohol dehydrogenase 
and phosphotransacetylase grow anaerobically by lactate fer- 
mentation, 15:15161 (J;US) 

Formation of aromatic compounds from carbohydrates. X reac- 
tion of xylose, glucose, and glucuronic acid in acidic solution 
at 300°C, 15:13007 (J;US) 

GLUCURONIC ACID 

Formation of aromatic compounds from carbohydrates. X reac- 
tion of xylose, glucose, and glucuronic acid in acidic solution 
at 300°C, 15:13007 (J;US) 





GLUON MODEL 

Phenomenology of color-dielectrics in SU(3).o,, 15:15503 

(R;FR) 
GLUONS 

Measurement of Charmonium states by the NA14 Collaboration, 

15:15416 (R;FR) 
GLUTAMIC ACID 
Transformation of glutamate to 5-aminolevulinic acid by soluble 
extracts of Chlorobium vibrioforme, 15:15162 (J;US) 
GLYCERIN 
See GLYCEROL 
GLYCEROL 
Experimental uncertainties in extensional rheometry of liquids 
by fiber drawing, 15:14242 (J;US) 
GLYCINE HISPIDA 
Turgor and growth at low water potentials, 15:15180 (J;US) 
GLYCOPROTEINS 

Apparent inhibition of 6-fructosidase secretion by tunicamycin 
may be explained by breakdown of the unglycosylated protein 
during secretion (Daucus carota), 15:15181 (J;US) 

GOBAR GAS 
See METHANE 
GOLD 

Model for the c{2x2) structure induced by K on Au(110), 
15:14123 (J;US) 

Solid-state amorphization, interdiffusion and ion-beam mixing in 
Au/Zr and Ni/Zr, 15:14117 (J;US) 

GOLD 197 TARGET 
Pseudorapidity densities and fluctuations in central °*S interac- 
tions at 200A GeV, 15:15318 (R;US) 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 

The electronic structure of £5 grain boundaries in Cu, 15:14097 

(R;US) 
GRAIN DENSITY 

A statistical analysis of grain density measurements from cut- 

tings and percussion gun samples, 15:14818 (R;US) 
GRANITES 

See also PEGMATITES 

Comparative study of 222Rn, “Ar, 9®Ar and 37Ar leakage from 
rocks and minerals: Implications for the role of nanopores in 
gas transport through natural silicates, 15:15302 (J;US) 

Energy related studies utilizing microcline thermochronology: Fi- 
nal report, May 1, 1987—September 30, 1989, 15:13153 (R;US) 

Microcracks and energy resources: Final report, July 1, 1978— 
November 14, 1987, 15:12683 (R;US) 

Sinai granites: a discussion of their origin based on petrological 
and Sr-isotope constraints, 15:15293 (J;IL) 

GRANULAR MATERIALS 

For unspecified materials having a granular texture. 

Lightweight aggregates for low and high temperatures from local 
raw materials. Final report, 15:13843 (R;IL;in Hebrew and 
English) 

Lightweight aggregates for low and high temperatures from local 
raw materials. Progress report, 15:13842 (R;IL;In Hebrew and 
English) 

Magnetization transfer contrast and proton relaxation and use 
thereof in magnetic resonance imaging, 15:15177 (P;US) 

GRAPHITE 

Design considerations for a stored energy electron beam ab- 
sorber, 15:14664 (BA;US) 

Graphit-ceramic RF Faraday-thermal shield and plasma limiter, 
15:15784 (P;US) 

Preparation of highly oriented pyrographite structure for neu- 
tronography, 15:14205 (R;PL) 

GRAPHITE MODERATOR 
See GRAPHITE 
GRASERS 
See GASERS 
GRAVIMETRIC ANALYSIS 
See also THERMAL GRAVIMETRIC ANALYSIS 


GREENHOUSES 
Forced Convection 


Operations of the Institute for Petroleum Research and Geo- 
physics, geophysical researches and the Earthquake 
Follow-up Unit, 15:12451 (RA;IL;in Hebrew) 

GRAVITATIONAL FIELDS 

Conserved integral characteristics of the gravitational field, 
15:15620 (R;SU;in Russian) 

Linearized analysis of (2+1)-dimensional Einstein-Maxwell the- 
ory, 15:15625 (R;JP) 

The generally covariant representation of energy-momentum 
pseudotensor of gravitational field, 15:15618 (R;SU;In Russian) 

GRAVITY SURVEYS 

Gravity investigations, 15:12936 (RA;US) 
GREAT BRITAIN 

See UNITED KINGDOM 


GREEN RIVER FORMATION 
Supercritical extraction and depolymerization of Israeli oil 
shales. Final report for Oct 1984-Sep 1985 and Oct 1986-Sep 
1987, 15:12615 (R;IL;in English and Hebrew) 


GREENHOUSE EFFECT 
Energy and the environment, 15:14875 (RA;CA) 
Is the CO2 issue ready for policy decisions?, 15:14948 (J;US) 
Scope of work: Effects of global climate change on agroecosys- 
tems, 15:14909 (R;US) 
Sensitivity of ecological landscapes and regions to global cli- 
matic change, 15:14910 (R;US) 
GREENHOUSES 
Computerized Control Systems 
A nurseryman’s primer on greenhouse computers: Technical 
note, 15:13831 (R;CA) 


Coverings 

A thermal cover for greenhouses - summary of experience dur- 
ing the last 3 years. Annual report, Apr 1983 to Mar 1984, 
15:13865 (R;IL;in Hebrew) 

Energy conservation in greenhouses: IV. New infrared-reflective 
cover materials, 15:13833 (R;CA) 

Thermal cover for greenhouses for heating energy savings. An- 
nual report, Apr 1984 to Mar 1985, 15:13867 (R;iL;in Hebrew) 


Curtains 
Energy conservation in greenhouses: V. A thermal curtain per- 
formance update, 15:13834 (R;CA) 


Dehumidifiers 

Testing of apparatus for moisture absorption in greenhouses, 
manufactured by Ormat Turbines Ltd. Annual report, April 
1985 to March 1986, 15:13868 (R;IL;in Hebrew) 

Dryers 

Atmosphere dehumidification in greenhouses by a hydroscopic 
process. Summary report, 1983-1984, 15:13849 (R;IL;In He- 
brew) 

Energy Conservation 

A thermal cover for greenhouses - summary of experience dur- 
ing the last 3 years. Annual report, Apr 1983 to Mar 1984, 
15:13865 (R;IL;in Hebrew) 

Development of an air to air heat exchanger for better green- 
house climate conditions. Annual report, April 1983 to March 
1984, 15:13864 (R;IL;in Hebrew) 

Energy conservation in greenhouses: Technical note, 15:13832 
(R;CA) 

Energy conservation in greenhouses: VI. Wall and pipe insula- 
tion, 15:13835 (R;CA) 

Thermal cover for greenhouses for heating energy savings. An- 
nual report, Apr 1984 to Mar 1985, 15:13867 (R;IL;In Hebrew) 

Thermal screen project at Buntings Nursery - analysis of heat 
use 1986/87, 15:13723 (R;GB) 

Energy Demand 

Increasing efficiency of ventilation in rose greenhouses for en- 
ergy savings and for damage control. Annual report, August 
1985 to August 1986, 15:13863 (R;IL;in Hebrew) 

Forced Convection 

Increasing efficiency of ventilation in rose greenhouses for en- 
ergy savings and for damage control. Annual report, August 
1985 to August 1986, 15:13863 (R;IL;in Hebrew) 


ERA Vol. 15, No. 6 739 





GREENHOUSES 
Geothermal Heating 


Geothermal Heating 
Heating greenhouses by geothermal water. Planning and opti- 
mization of the space heating system using polyethylene 
pipes, 15:13150 (R;IL;In Hebrew) 


Ground Source Heat Pumps 
Heat pump for greenhouse heating - Petah Tikvah School of 
Gardening and Landscaping. Progress report, 15:13749 
(R;IL;in Hebrew) 
Heating 
Heat pump for greenhouse heating - Petah Tikvah School of 
Gardening and Landscaping. Progress report, 15:13749 
(R;IL;In Hebrew) 


Humidity Control 

Increasing efficiency of ventilation in rose greenhouses for en- 
ergy savings and for damage control. Annual report, August 
1985 to August 1986, 15:13863 (R;IL;in Hebrew) 

Testing of apparatus for moisture absorption in greenhouses, 
manufactured by Ormat Turbines Ltd. Annual report, April 
1985 to March 1986, 15:13868 (R;IL;In Hebrew) 

Operating Cost 

Atmosphere dehumidification in greenhouses by a hydroscopic 
process. Summary report, 1983-1984, 15:13849 (R;IL;In He- 
brew) 


Solar Space Heating 
Solar energy in Israel, 15:13030 (R;IL) 


Space Heating 

Development of a solar pond for agricultural uses. Annual re- 
port, April 1985 to March 1986, 15:13088 (R;IL;In Hebrew) 

Development of an air to air heat exchanger for better green- 
house climate conditions. Annual report, April 1983 to March 
1984, 15:13864 (R;IL;in Hebrew) 

The growth of roses in a greenhouse air-conditioned by phase- 
change material, 15:13845 (R;IL;In Hebrew) 

The use of cotton waste to obtain energy for greenhouse heat- 
ing by direct burning. Annual report, Apr 1985 to Mar 1986, 
15:13866 (R;IL;in Hebrew) 


Temperature Control 
Increasing efficiency of ventilation in rose greenhouses for en- 
ergy savings and for damage control. Annual report, August 
1985 to August 1986, 15:13863 (R;IL;iIn Hebrew) 
The growth of roses in a greenhouse air-conditioned by phase- 
change material, 15:13845 (R;IL;in Hebrew) 


Thermal Insulation 

A thermal cover for greenhouses - summary of experience dur- 
ing the last 3 years. Annual report, Apr 1983 to Mar 1984, 
15:13865 (R;IL;in Hebrew) 

Energy conservation in greenhouses: Technical note, 15:13832 
(R;CA 

‘imaewite for greenhouses for heating energy savings. An- 
nual report, Apr 1984 to Mar 1985, 15:13867 (R;IL;In Hebrew) 


GRENOBLE REACTOR 

[Reactor based neutron scattering]: Foreign trip report, Novem- 

ber 7-16, 1989, 15:13449 (R:US) 
GROUND DISPOSAL 

Comparing risks from low-level radioactive waste disposal on 
land and in the ocean: A review of agreements/statutes, sce- 
narios, processing/packaging/disposal technologies, models, 
and decision analysis methods, 15:12927 (R;US) 

Health assessment for Jibboom Junkyard, Sacramento, Califor- 
nia, Region 9. CERCLIS No. CAD980737613. Final report, 
15:13930 (R;US) 

Health assessment for Waste, Inc., Michigan City, Indiana, Re- 
gion 5. CERCLIS No. IND980504005. Preliminary report, 
15:13880 (R;US) 

Technical guidance document: The fabrication of polyethylene 
FML field seams. Final report, 15:13966 (R;US) 

GROUND LEVEL 

Continuing current in cloud-to-ground lightning, 

(R;JP;in Japanese) 
GROUND MOTION 
MISTY ECHO proof test of the GRMPY system, 15:14529 (R;US) 


15:13519 
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GROUND SOURCE HEAT PUMPS 

Heat pump for greenhouse heating - Petah Tikvah School of 
Gardening and Landscaping. Progress report, 15:13749 
(R;IL;In Hebrew) 

GROUND SUBSIDENCE 

Dams Safety committee numerical modelling of mining induced 
surface subsidence - extension of previous study. ‘Application 
of NTJTEP2 to mining under reservoirs’, 15:12353 (R;AU) 

GROUND WATER 

See also INTERSTITIAL WATER 

Nizzanim nuclear power plant. Hydrological monitoring report 
1978, 15:15057 (R;IL;In Hebrew) 

Chemical Analysis 

Canada Brick Quarry ground water survey: Seventh annual re- 
port, 1987-1988, 15:15036 (R;CA) 

Groundwater chemistry changes in the Hanna No. 1 coal seam 
during the Rocky Mountain 1 underground coal gasification 
test, Hanna, Wyoming, 15:12226 (RA;US) 

Chemical Composition 

Isotopic and trace element constraints on the origin and evolution 

of saline groundwaters from central Missouri, 15:14337 (J;US) 
Cleaning 

Remediation of a gasoline problem using biological treatment 

method, 15:12543 (RA;CA) 
Contamination 

Environmental report for 1988, 15:12928 (R;US) 

Groundwater contaminant transport in association with colloidal 
microparticles and organic macromolecules: Final report, 
15:14972 (R;US) 

Soil-gas survey at the solid waste landfill: Final report, 15:15056 
(R;US) 

Corrosive Effects 

Analysis of solids from initial 200°C, 30 MPa hydrothermal tests 
with fully-radioactive waste glass and spent fuel, 15:12854 
(R;US) 

Assessment of environmental corrosion effects on Basalt Waste 
Isolation Project exploratory shaft liner, 15:12860 (R;US) 

Feasibility assessment of copper-base waste package container 
materials in a repository in basalt: Fiscal year 1985 status re- 
port, 15:12861 (R;US) 

Pitting behavior of low-carbon steel, 15:12912 (R;US) 

Environmental Transport 

Transport processes involving organic chemicals, 15:15121 

(R;US) 
Evaluation 

Remedial investigation and feasibility study for the Lawrence 
Livermore National Laboratory Site 300 Pit 7 Complex, 
15:12925 (R;US) 

Field Tests 

Concentrations of dissolved methane (CH,) and nitrogen (No) in 
groundwaters from the Hanford Site, Washington, 15:12863 
(R;US) 

Flow Rate 
A preliminary assessment of water inflow into proposed excava- 
tions in the Cohassett flow interior, 15:12853 (R;US) 
Fluid Fiow 
User’s guide for RAFSCATT, 15:12819 (R;US) 
Geologic Models 

Application of stochastic ground water models to geologic dis- 

posal of high-level nuclear waste, 15:12947 (BA;US) 
Interactions 

Initial experiments on the hydrothermal interaction of supercal- 
cine and supercalcine plus basalt with groundwater at 300°C 
and 300 bars, 15:12805 (R;US) 

Isotope Ratio 

Isotopic and trace element constraints on the origin and evolution 

of saline groundwaters from central Missouri, 15:14337 (J;US) 
Mapping 

Groundwater maps of the Hanford Site Separations Area, Jan- 

uary 1989, 15:12938 (R;US) 
Mathematical Models 

Ground-water modeling: An overview and status report. Final 

report, September 1985-September 1988, 15:15099 (R;US) 





Monitoring 

A hybrid QA [quality assurance] plan for RCRA [Resource Con- 
servation and Recovery Act] ground-water projects, 15:12738 
(R;US) 

Hanford Site ground-water monitoring for July through Decem- 
ber 1988, 15:12735 (R;US) 

Organic Compounds 

Evaluation and modeling of volatile organic vapor transport in 
the unsaturated zone for ground-water-quality protection. Fi- 
nal report, 15:15142 (R;US) 

Health assessment for San Fernando Valley, San Fernando Val- 
ley, Los Angeles County, California, Region 9. CERCLIS Nos. 
O09CAD980894893, O9CAD980894901, OSCAD980894984, 
09CAD980894976. Preliminary report, 15:15130 (R;US) 

Health assessment for San Gabriel Valley, San Gabriel, 
Los Angelos County, California, Region 9. CERCLIS 
Nos. CAD980677355, CAD980818512, CAD980818579, 
CAD980817985. Preliminary report, 15:15129 (R;US) 

Ph Value 

Sources of salt content in rain water and their contribution to the 

ground water salinity in Israel, 15:14994 (RA;IL;In Hebrew) 
Quantitative Chemical Analysis 

Measurement verification practices of the Basalt Waste Isolation 
Project (BWIP) Basalt Materials Research Laboratory, 
15:12904 (R;US) 

Redox Reactions 

Determining the reversibility of oxidation-reduction reactions in 
groundwater: Milestone final report, June 24—September 
1985, 15:12867 (R;US) 

Salinity 

Sources of salt content in rain water and their contribution to the 
ground water salinity in Israel, 15:14994 (RA;IL;In Hebrew) 

The watershed of the Ramon Crater - its contribution to the wa- 
ter budget in the Negev mountain range, 15:14992 (RA;IL;in 
Hebrew) 

Sampling 

BWIP [Basalt Waste Isolation Project] data package for ground- 
water site inventory (GWSI) data base: Supporting document: 
Revision 1, 15:12763 (R;US) 

Strontium 86 

Sources of salt content in rain water and their contribution to the 

ground water salinity in Israel, 15:14994 (RA;IL;in Hebrew) 


Strontium 87 

Sources of salt content in rain water and their contribution to the 

ground water salinity in Israel, 15:14994 (RA;IL;in Hebrew) 
Transport 

Groundwater contaminant transport in association with colloidal 
microparticles and organic macromolecules: Final report, 
15:14972 (R;US) 

Water Chemistry 

Earthquake prediction: Gas emission and groundwater 
changes. January 1977-November 1989 (Citations from the 
INSPEC: Information Services for the Physics and Engineer- 
ing Communities data base). Report for January 
1977-November 1989, 15:15283 (R;US) 

Water Poliution 

Fiscal Year 1988 program report: New York State Water Re- 
sources Institute, 15:15141 (R;US) 

Health assessment for Colbert Landfill NPL (National Priorities 
List) Site, Spokane, Washington, Region 10. CERCLIS No. 
WAD980514541. Final report, 15:15136 (R;US) 

Solutions approximating solute transport in a leaky aquifer re- 
ceiving waste-water injection, 15:15126 (R;US) 

Superfund Record of Decision (EPA Region 9): San Fernando 
Valley (Area 1), CA. (Second Remedial Action), June 1989, 
15:15117 (R;US) 

Water Pollution Abatement 

Expert-system-based risk assessment for ground-water protec- 

tion. Thesis, 15:15101 (R;US) 
Water Pollution Control 

Terra Vac in-situ vacuum extraction system: Applications analy- 

sis report, 15:15051 (R;US) 


Water Quality 

Network design factors for assessing temporal variability in 
ground-water quality. Interim report, May 1985-July 1988, 
15:15111 (R;US) 

Sampling frequency for ground-water quality monitoring. Final 
report, May 1985-May 1989, 15:15105 (R;US) 

Soil-phase photodegradation of toxic organics at contaminated 
disposal sites for soil renovation and ground-water quality 
protection. Final report, 15:15041 (R;US) 

GROUND-WATER RESERVES 
See AQUIFERS 
GROUNDS 

See ELECTRIC GROUNDS 
GROUNDS (ELECTRIC) 

See ELECTRIC GROUNDS 
GROUTING 

— shaft development test plan: Volume 3, Grout, 15:12896 
(R;US) 

Method of effecting expanding chemical anchor/seals for rock 
cavities, 15:15309 (P;US) 

Test plan for piezometer borehole seal materials, 15:12901 
(R;US) 

GROWTH FACTORS 
Molecular cloning of a primate cDNA and the human gene for 
interleukin 3, 15:15168 (BA;US) 
GUANIDYLAMINOVALERIC ACID 
See ARGININE 
GUARD LOGGING 
See RESISTIVITY LOGGING 
GULF OF ALASKA 

Aerial surveys of endangered cetaceans and other marine 
mammals in the northwestern Gulf of Alaska and southeast- 
ern Bering Sea. Final report, 15:15107 (R;US) 

Outer continental shelf environmental-assessment program. Final 
reports of principal investigators. Volume 61, 15:15106 (R;US) 

Seasonal distribution and relative abundance of marine mam- 
mals in the Gulf of Alaska. Final report, 15:12549 (R;US) 

Shipboard surveys of endangered cetaceans in the northwest- 
ern Gulf of Alaska. Final report, 15:15108 (R;US) 

GULF OF MEXICO 

Analysis of impacts: Produced waters in sensitive coastal habi- 

tats. Central coastal Gulf of Mexico, 15:12550 (R;US) 
GULF OF SUEZ 

Morphology of the Red Sea north of 24 degrees North, including 
the Gulf of Suez and Eilat (PROJECT REDMAP), 15:15074 
(RA;IL) 

GULF STREAM 

Coordination: Southeast continental shelf studies: Progress re- 

port, 15:15069 (R;US) 
GYPSUM 

Effect of rate of addition of Mediterranean water to the Dead 
Sea on the rate of evaporation and the properties of gypsum 
that is formed, 15:15080 (RA;IL;In Hebrew) 

Solubility of gypsum and halite in the Dead Sea as a function of 
time, 15:15087 (RA;IL;in Hebrew) 

GYROTRONS 
See MICROWAVE AMPLIFIERS 


H 


H CODES 
A combined modeling program for evaluating the cover design 
at a uranium mill tailings disposal site, 15:12946 (BA;US) 
HAAG-ARAK! FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
HABITAT 
Habitat evaluation and monitoring in the Columbia River Basin: 
Final report, 15:15068 (R;US) 
HADRON REACTIONS 
A Monte Carlo for nuclear collosion geometry, 15:15554 (R;SE) 
Lepton-hadron physics: past, present and future, 15:15465 
(R;GB) 
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HADRON REACTIONS 


Partial-wave analyses of hadron scattering below 2 GeV: 

Progress report, May 1989—April 30, 1990, 15:15410 (R;US) 
HADRON-HADRON INTERACTIONS 

Cross-sections for semihard interactions in hadronic collisions 
beyond the leading order of perturbative QCD, 15:15450 (R;PL) 

Hadron-hadron physics at high energy and luminosity, 15:15457 
(R;US) 

Transverse radius of an expanding hadronic system at freeze- 
out time, 15:15568 (J;US) 

K*K* four-quark-state production in + reactions and hadronic 
collisions, 15:15475 (J;US) 

HADRONS 

See also MESONS 

Critique of parton-model calculations of azimuthal dependence 
in leptoproduction, 15:15485 (J;US) 

High-transverse-momentum single-hadron production in pp and 
pd collisions at ,/s =27.4 and 38.8 GeV, 15:15433 (J;US) 

Japanese Hadron Project: New tools for new physics research, 
15:15452 (R;JP) 

Left-right asymmetry in neutrino-produced hadron jets, 
15:15431 (J;US) 

On local parton hadron duality: |. Multiplicity, 15:15460 (R;SE) 

HAFNIUM ALLOYS 

Corrosion studies on container and electrode materials, 

15:14089 (RA;DE;In German) 
HAFNIUM COMPLEXES 

Synthesis and characterization of the organozirconium and 
ongencheiniun complexes [(7°-CsMes)MCI]30(OH)3Cl and 
[(n°-CsMes)MCI}50(OH),4, 15:14365 (J;US) 

HALDEN HEAVY BOILING WATER REACTOR 

See HBWR REACTOR 

HALIDES 
See also BROMIDES 
CHLORIDES 
FLUORIDES 

Reactions of the 17-electron 
bis(dimethyiglyoximato)(triphenylphosphine)rhodium(Il) _radi- 
cal with cobalt(Ill) complexes, 15:14357 (J;US) 

HALITE 

Hydrographic follow-up of seasonal changes in the Dead Sea, 
15:15085 (RA;IL;in Hebrew) 

Hydrographic follow-up of seasonal changes in the Dead Sea, 
15:15081 (RA;IL;in Hebrew) 

Solubility of gypsum and halite in the Dead Sea as a function of 
time, 15:15087 (RA;IL;in Hebrew) 

Source of salt bodies in the Lynch Straits, 15:15086 (RA;IL;In 
Hebrew) 

HALL GENERATORS 

See MHD GENERATORS 
HANDBOOKS 

See MANUALS 
HANDLING (DATA) 

See DATA PROCESSING 
HANDLING (MATERIALS) 

See MATERIALS HANDLING 
HANDLING (WASTES) 

See WASTE MANAGEMENT 
HANFORD RESERVATION 

Alternatives for disposal of raffinate from the TRUEX process, 
15:12653 (R;US) 

BWIP [Basalt Waste Isolation Project] data package for ground- 
water site inventory (GWSI) data base: Supporting document: 
Revision 1, 15:12763 (R;US) 

Exploratory shaft test facility in basalt, Project B-314: Precon- 
ceptual design report, 15:12751 (R;US) 

Hanford Site environmental report for calendar year 1988, 
15:14938 (R;US) 

Low-Level Burial Grounds Dangerous Waste Permit Application: 
Volume 5, 15:12700 (R;US) 

Magnetotelluric survey in the Hanford area of southcentral 
Washington, 15:12842 (R;US) 

Near-Surface Test Facility Phase 2 site characterization report, 
15:12903 (R;US) 
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Negotiation of a triparty agreement for mixed waste at Hanford, 
15:12961 (J;US) 
Seismic surveillance test plan, 15:12889 (R;US) 
Status report on secondary minerais in Rocky Coulee and Co- 
hassett flowtops, 15:12866 (R;US) 
HARBORS 
Integration of Eilat in Israel's national coal harbour system. A 
technical and economic comparison between Eilat and 
Mediterranean alternatives for unloading coal, 15:12366 
(R;IL;in Hebrew) 
HATCHOBARU GEOTHERMAL FIELD 
Zircon morphology for geological correlation of altered rocks, 
15:13161 (RA;JP) 
HAWAII 
Equations for predicting biomass in 2- to 6-year-old Eucalyptus 
saligna in Hawaii. Forest Service research note, 15:12999 
(R;US) 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Air Pollution 
NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Environmental Pollution of the 
Senate Committee on Public Works by John F. Finklea, M.D., 
April 22, 1975, 15:13620 (R;US) 
Air Pollution Control 
Versatile PC-based data acquisition and control system: Au- 
tomation of EPA’s (Environmental Protection Agency’s) air 
toxics control laboratory. Report for January 1987-July 1988, 
15:14900 (R;US) 
Asbestos 
Health-hazard evaluation report MHETA 88-214-1952, Flying W 
Plastics Company, Glenville, West Virginia, 15:14880 (R;US) 
Combustion 
Hazardous waste fuels in mining, 15:13870 (R;US) 
Hazardous waste incinerator monitoring using sulphur hexafiuo- 
ride, 15:14979 (RA;CA) 
Combustion Products 
Performance audit results for volatile POHC (Principal Organic 
Hazardous Constituents) measurements during RCRA (Re- 
source Conservation and Recovery Act) trial burn tests, 
15:13877 (R;US) 
Emission 
Addendum to the Oak Ridge Reservation, Paducah Gaseous 
Diffusion Plant, and Portsmouth Gaseous Diffusion Plant site 
environmental reports for 1988, 15:14856 (R;US) 
Environmental Impacts 
Implementation of CERCLA [Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act] health authorities, 
15:15229 (R;US) 
Lead 
Health-hazard evaluation report HETA 88-354-1955, Lakewood 
Radiator Shop, Denver, Colorado, 15:14879 (R;US) 
Mass Transfer 
California Basin Study (CaBS): DOE West Coast Basin Program: 
Progress report 7, 15 Nov 1988-14 Nov 1989, 15:15252 (R;US) 
Meetings 
Haztech Canada: Dangerous goods and hazardous waste man- 
agement conference proceedings, 15:15247 (R;CA) 
Minimization 
DOE Hazardous Waste Remedial Actions Program (HAZWRAP) 
waste technology demonstration program, 15:12679 (R;US) 
Monitoring 
Argonne National Laboratory-east site environmental report for 
calendar year 1988, 15:14840 (R;US) 
Hanford Site ground-water monitoring for July through Decem- 
ber 1988, 15:12735 (R;US) 
Portsmouth Gaseous Diffusion Plant site environmental report 
for 1988, 15:12705 (R;US) 
Organic Compounds 
Terra Vac in-situ vacuum extraction system: Applications analy- 
sis report, 15:15051 (R;US) 
Organic Wastes 
Assessment of the microscreen phage-induction assay for 
screening hazardous wastes (1989), 15:15178 (R;US) 





HDO 


Pesticides 


Superfund Record of Decision (EPA Region 4): Aberdeen Pesti- 
cide/Fairway Six, Inc. (First Remedial Action), June 1989, 
15:13970 (R;US) 

Photochemical Reactions 

Soil-phase photodegradation of toxic organics at contaminated 
disposal sites for soil renovation and ground-water quality 
protection. Final report, 15:15041 (R;US) 

Raman Spectroscopy 

New developments and applications of fiber-optic sensors, 

15:14285 (BA;US) 
Regulations 

Dual regulation of Department of Energy mixed waste, 

15:12960 (J;US) 
Risk Assessment 

LLNL [Lawrence Livermore National Laboratory] RCRA Part B in- 
cinerator health risk assessment: Phase 1, Existing hazardous 
waste management incinerator: Appendices, 15:15231 (R;US) 

Sanitary Landfills 

Superfund Record of Decision (EPA Region 3): Kimberton, PA. 
(Second Remedial Action), June 1989. Final report, 15:13971 
(R;US) 

Superfund Record of Decision (EPA Region 5): Wauconda 
Sand and Gravel, IL. (Second Remedial Action), March 1989. 
Final report, 15:15145 (R;US) 

Solvents 

Superfund Record of Decision (EPA Region 3): Bally Ground 
Water Contamination, PA. (First Remedial Action), June 1989, 
15:15144 (R;US) 

Stabilization 

DOE Hazardous Waste Remedial Actions Program (HAZWRAP) 

waste technology demonstration program, 15:12679 (R;US) 
Sulfur Oxides 

NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Environment and the Atmos- 
phere of the House Committee on Science and Technology by 
John F. Finklea, M.D., July 14, 1975, 15:13621 (R;US) 

Vitrification 

In situ vitrification: An innovative thermal treatment technology, 
15:12962 (J;US) 

In situ vitrification: Test results for a contaminated soil-melting 
process: Supplement 1, 15:12736 (R;US) 

Waste Disposal 

Determination of optimal toxicant loading for biological closure 
of a hazardous-waste site, 15:13893 (R;US) 

Letter status report on the Department of Energy waste informa- 
tion network structured analysis study, 15:12980 (R;US) 

Modeling geochemical processes attenuating inorganic contam- 
inant transport in the subsurface region: Adsorption on 
amorphous iron oxide, 15:15122 (R;US) 

POHCS (Principal Organic Hazardous Constituents) and PICS 
(products of incomplete combustion) screening protocol. Final 
report, February-August 1987, 15:13895 (R;US) 

Superfund Record of Decision (EPA Region 2): Bog Creek 
Farm, NJ. (Second Remedial Action), June 1989. Final report, 
15:15146 (R;US) 

Superfund Record of Decision (EPA Region 3): Strasburg Land- 
fill, PA. (First Remedial Action), June 1989, 15:13886 (R;US) 

Superfund Record of Decision (EPA Region 4): Celanese 
(Shelby Fiber Operations), Inc. (Second Remedial Action), 
March 1989. Final report, 15:13969 (R;US) 

Superfund Record of Decision (EPA Region 5): Byron Salvage 
Yard, IL. (Third Remedial Action), June 1989, 15:13968 (R;US) 

Superfund Record of Decision (EPA Region 5): Miami County 
Incinerator, OH. (First Remedial Action), June 1989. Final re- 
port, 15:15116 (R;US) 

Superfund Record of Decision (EPA Region 5): Midco |, IN. (First 
remedial action), June 1989. Final report, 15:13890 (R;US) 

Superfund Record of Decision (EPA Region 5): Midco Il, IN. (First 
remedial action), June 1989. Final report, 15:13891 (R;US) 

Superfund Record of Decision (EPA Region 5): Wedzeb enter- 
prises, Lebanan, IN. (First Remedial Action), June 1989. Final 
report, 15:13887 (R;US) 


Superfund Record of Decision (EPA Region 6): Sheridan Dis- 
posal Services, TX. (First Remedial Action), December 1988, 
15:13973 (R;US) 

Superfund Record of Decision (EPA Region 9): Fairchild Semi- 
conductor (San Jose), CA. (First Remedial Action), March 
1989. Final report, 15:13888 (R;US) 

Technology evaluation report: SITE (Superfund Innovative 
Technology Evaluation) program demonstration test. Interna- 
tional Waste Technologies in-situ stabilization/solidification, 
Hialeah, Florida, Volume 1, 15:13875 (R;US) 

Technology evaluation report: SITE program demonstration 
test. International Waste Technologies in-situ stabiliza- 
tior'solidification, Hialeah, Florida. Volume 2, 15:13876 (R;US) 

Waste Forms 

Letter report on completion of waste characterization data 

model, 15:12724 (R;US) 
Waste Management 

Barriers to recycling of hazardous waste, 15:13977 (R;CA) 

Low-Level Burial Grounds Dangerous Waste Permit Application: 
Volume 1, 15:12696 (R;US) 

Low-Level Burial Grounds Dangerous Waste Permit Application: 
Volume 2, 15:12697 (R;US) 

Low-Level Burial Grounds Dangerous Waste Permit Application: 
Volume 3, 15:12698 (R;US) 

Low-Level Burial Grounds Dangerous Waste Permit Application: 
Volume 4, 15:12699 (R;US) 

Low-Level Burial Grounds Dangerous Waste Permit Application: 
Volume 5, 15:12700 (R;US) 

Negotiation of a triparty agreement for mixed waste at Hanford, 
15:12961 (J;US) 

Progress toward implementing Superfund fiscal year 1987. Re- 
port to Congress (Final), 15:13614 (R;US) 

Small-quantity generator’s handbook for managing RCRA (Re- 
source Conservation and Recovery Act) wastes. Photo 
finishing, 15:13613 (R;US) 

Strategies for source abatement fo industrial hazardous wastes, 
15:14973 (RA;CA) 

Waste Oils 

Superfund Record of Decision (EPA Region 3): Bally Ground 
Water Contamination, PA. (First Remedial Action), June 1989, 
15:15144 (R;US) 

Waste Storage 
Environmental report for 1988, 15:12928 (R;US) 
Waste Water 

Assessing chemical releases and worker exposures from a filter 

press, 15:14906 (R;US) 
Water Pollution 

Health assessment for Waiawa Shaft, Pearl City, Hawaii, Re- 
gion 9. CERCLIS No. HID717009001. Preliminary report, 
15:15133 (R;US) 

HAZARDOUS MATERIALS SPILLS 

A progress report of a rapid new PCB [polychlorinated 
biphenyls] analysis method to screen transformer oils, and 
soils from oil spills, 15:13560 (RA;CA) 

HAZARDS 
See also FIRE HAZARDS 
HEALTH HAZARDS 

Comparing risks from low-level radioactive waste disposal on 
land and in the ocean: A review of agreements/statutes, sce- 
narios, processing/packaging/disposal technologies, models, 
and decision analysis methods, 15:12927 (R;US) 

HBWR REACTOR 
Lessons learned in process control at the Halden Reactor 
Project, 15:13358 (R;US) 
HCDA 
See REACTOR CORE DISRUPTION 
HD 8077 
See NICKEL BASE ALLOYS 
HDEHP 
Interfacial chemistry in solvent extraction systems: Progress re- 
port, June 1, 1989-May 31, 1990, 15:14305 (R;US) 
HDO 
See DEUTERIUM COMPOUNDS 
HEAVY WATER 
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HEALTH HAZARDS 


HEALTH HAZARDS 

See also RADIATION HAZARDS 

Environment, safety and health, management and organization 
compliance assessment, West Valley Demonstration Pro- 
gram, West Valley, New York, 15:12682 (R;US) 

Exposure factors handbook, 15:13623 (R;US) 

Federal employee radiation safety program training for man- 
agers and supervisors: Volume 1, Student handbook, 
15:12978 (R;US) 

Hazardous waste fuels in mining, 15:13870 (R;US) 

implementation of CERCLA [Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act] health authorities, 
15:15229 (R;US) 

Problems and possibilities in genetic risk estimation, 15:15166 
(R;US) 

[Environmental and disaster management risk analysis]: For- 
eign trip report, December 9, 1989-December 22, 1989, 
15:15212 (R;US) 

HEALTH PHYSICS 
See RADIATION PROTECTION 


HEAT DISTRIBUTION SYSTEMS 
Energy recycling system by heat pump technology: Report 
2.3.12, 15:13980 (RA;CA) 


HEAT EFFECTS 
See TEMPERATURE EFFECTS 


HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
SOLAR HEAT ENGINES 
STIRLING ENGINES 
Contaminant release and control — NO, studies, 15:13260 
(RA;US) 
Heat-driven acoustic cooling engine having no moving parts, 
15:14036 (P;US) 
Low-rank coal tests in diesel, 15:13262 (RA;US) 
Nuclear closed-cycle gaseous heat engine concept, 15:13367 
(BA;US) 
Radiant heating of one- and two-phase aerosols: Final report, 
October 1, 1985—June 30, 1989, 15:12380 (R;US) 
Thermal property and temperature measurements of burning 
char particles, 15:13259 (RA;US} 


HEAT EXCHANGERS 
See also RADIATORS 
Development of an air to air heat exchanger for better green- 
house climate conditions. Annual report, April 1983 to March 
1984, 15:13864 (R;IL;in Hebrew) 
Film absorption heat and mass transfer in the presence of non- 
condensables, 15:13107 (RA;IL) 
Heat-driven acoustic cooling engine having no moving parts, 
15:14036 (P;US) 
Technology assessments for advanced fossil power systems, 
15:13276 (R;US) 
HEAT FLOW 
interlaboratory testing of reference materials for comparative 
thermal conductivity measurement apparatus: Volume 1, Pro- 
gram report, 15:12911 (R;US) 
HEAT FLUX 
Combined (photo)calorimetric and (photo)electrical investigation 
of energy conversion losses in photovoltaic solar cells. Annual 
report, 15:13045 (R;IL) 
The Mediterranean thermocline: two dimensional mixing model, 
15:13087 (J;IL) 
HEAT PIPES 
See also CHEMICAL HEAT PIPES 
Design and demonstration of a high-temperature, deployable, 
membrane heat-pipe radiator element, 15:13800 (BA;US) 
HEAT PUMPS 
See also GROUND SOURCE HEAT PUMPS 
Demonstration projects: conservation and efficiency through 
proven technology, 15:13630 (RA;IL) 
Fiber optic sensors for the study of falling liquid films, 15:14287 
(BA;US) 
Heat pumps for space heating/cooling of rooms in residential 
buildings and for water heating, 15:13741 (R;IL;in Hebrew) 
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High speed compressor for heat pumps. Series 2. Final report 
1983-1984, 15:13844 (R;IL;In Hebrew and English) 
Investigation report of the investigation commission for inter- 
change of heat pump technology in Europe, 15:13738 
(R;JP;In Japanese) 
Irreversibility reduction of low-temperature, combustion heat 
sources, 15:13799 (BA;US) 
Operational fact-finding report on heat pump systems for indus- 
trial use, 15:13739 (R;JP;in Japanese) 
Review of sanitary water heating using heat pumps. Interim re- 
port no. 2, 15:13735 (R;IL;in Hebrew) 
Review of sanitary water heating using heat pumps. Interim re- 
port no. 3, 15:13736 (R;IL;in Hebrew) 
Stirling engine technologies in Japan. Proceedings of interna- 
tional symposium on the Stirling engine and its application tc 
heat pump systems, etc., Tokyo, 1-2 December 1986, 
15:13734 (R;JP;in Japanese) 
Survey absorption heat pumps, 15:13664 (R;NL;In Dutch) 
Survey in sanitary water heating using heat pumps. Interim re- 
port no. 1, 15:13744 (R;IL;in Hebrew) 
Survey on the social and economic influences of wide-spreading 
heat-pump technology, 15:13737 (R;JP;in Japanese) 
Swedish experiences of large heat pumps: Report 4.3.13, 
15:13830 (RA;CA) 
Techno-economic analysis of the methods of heating sanitary 
water. Interim report no. 4, 15:13775 (R;IL;iIn Hebrew) 
HEAT RECOVERY EQUIPMENT 
Row number effects on the heat transfer performance of in-line 
finned tube banks, 15:14560 (J;US) 
HEAT RESISTANT MATERIALS 
See also HEAT RESISTING ALLOYS 
Examination of the possibilities for the use of local materials for 
the construction of home heating stoves, 15:14999 (RA;IL;In 
Hebrew) 
HEAT RESISTING ALLOYS 
See also STEEL-CR18NI9 
STEEL-CR19NI10 
An attempt of improving high-temperature fatigue properties of 
Ni-Cr-W superalloys in HTGR helium, 15:14083 (R;JP;In 
Japanese) 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
The Mediterranean thermocline: two dimensional mixing model, 
15:13087 (J;IL) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
See also RADIANT HEAT TRANSFER 
THERMAL CONDUCTION 
Directions for the climatic design of energy saving hotel build- 
ings. Report 4a. Progress report for 1 Dec 1987-29 Feb 1988, 
15:13796 (R;IL;In Hebrew) 
Heat transfer coefficient in opposing mixed convection. Il. Ex- 
perimental! results, 15:14561 (J;IL) 
MINET [momentum integral network] code documentation, 
15:13323 (R;US) 
Numerical predictions of local entropy generation for an imping- 
ing jet, 15:14555 (R;US) 
Thermohaloclinic structure of the Dead Sea, 15:15082 (RA;IL;In 
Hebrew) 
HEAT TRANSFER FLUIDS 
Film absorption heat and mass transfer in the presence of non- 
condensables, 15:13107 (RA;IL) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 
See also WATER HEATERS 
Data acquisition system functions and requirements: Full scale 
heater test 1, full scale heater test 2, 15:12758 (R;US) 
Measurement of radiation property of long infrared emitter and 
examination of infrared radiation heating process, 15:13715 
(R;JP;in Japanese) 





Test design requirements: Canister-scale heater test, 15:12878 

(R;US) 
HEATING LOAD 

Development of sizing nomograms for stand-alone photo- 

voltaic/storage systems, 15:13071 (J;US) 
HEATING SYSTEMS 

See also SOLAR HEATING SYSTEMS 

Directions for the climatic design of classrooms, offices and 
workshop buildings - standard proposition. Final report no. 4, 
15:13777 (R;IL;in Hebrew) 

Directions for the climatic design of classrooms, offices and 
workshop buildings. Progress report no. 2, 15:13792 (R;IL;In 
Hebrew) 

Directions for the climatic design of classrooms, offices and 
workshop buildings - standard proposition. Final report no. 4, 
15:13777 (R;IL;in Hebrew) 

Effect of heating patterns in dwellings on energy conservation 
and peak consumption. Final report no. 1, 15:13776 (R;iL;In 
Hebrew and English) 

HEAVY ION ACCELERATORS 

Includes combined accelerator types for heavy ion acceleration. 

Cost reduction possibilities for a heavy-ion accelerator for iner- 
tial confinement fusion, 15:14680 (BA;US) 

Mechanical design and construction of a 200 mA, 100 keV, DC, 
negative ion accelerator, 15:14681 (BA;US) 

HEAVY ION FUSION REACTIONS 
Direct inner shell ionization accompanying heavy ion fusion re- 
actions, 15:15524 (R;PL) 
HEAVY ION REACTIONS 

See also CALCIUM 40 REACTIONS 
MAGNESIUM 24 REACTIONS 
OXYGEN 16 REACTIONS 
SILICON 28 REACTIONS 
SILICON 30 REACTIONS 
SULFUR 32 REACTIONS 

A Monte Carlo for nuclear collosion geometry, 15:15554 (R;SE) 


Dynamical behavior of excited hadronic matter: Progress report, 
January 1, 1989-December 31, 1989, 15:15543 (R;US) 

Mainz University, Institute of Nuclear Chemistry. Annual report 
1988, 15:14441 (R;DE;In German) 

Particle correlations in JACEE [Japanese-American Coopera- 


tive Emulsion 
15:15317 (R;US) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 

Electron spin echo modulation studies of doxylstearic acid spin 
probes in frozen vesicles: Interaction of the spin probe with 
D2O and effects of cholesterol addition, 15:14382 (J;US) 

H/D isotope effects in water radiolysis. 1. Chemically induced 
dynamic electron polarization of spurs, 15:14439 (J;US) 

Water on metal surfaces: A surprising isotope effect, 15:14317 
(BA;US) 

HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATOR 
See HEAVY WATER 

HEISENBERG MODEL 

Phase diagram of the frustrated spin-1/2 Heisenberg antiferro- 

magnet in 2 dimensions, 15:15609 (J;US) 
HELICOPTERS 

Analysis of damaged components from DOE security helicopter 

N7EG, 15:13826 (R;US) 
HELIUM 

A collocation approach for quantum scattering based on the S- 
matrix version of the Kohn variational principle, 15:15382 (J;US) 

A spectrochemical evaluation of afterglow discharge excitation 
sources, 15:14288 (BA;US) 

Effects of particle transport on helium ash accumulation and 
sustained ignition in the ITER [International Tokamak Experi- 
mental Reactor] design, 15:15650 (R;US) 

Radio frequency discharge of helium with turbulent flow-theory 
and measurements, 15:15661 (BA;US) 


Experiment] nucleus-nucleus collisions, 


HIGH ENERGY PHYSICS 


HELIUM 3 
Magnetic form factors of the trinucleons, 15:15575 (J;US) 
The commercial potential of D-He3 fusion reactors, 15:15666 
(BA;US) 
Two-parameter study of the quasiperiodic route to chaos in con- 
vecting *=He—superfluid-*He mixtures, 15:15395 (J;US) 
HELIUM 3 REACTIONS 
Distortion effects for @He,t) reaction at intermediate energies, 
15:15553 (R;SU) 
HELIUM 3 TARGET 
Coherent 7-meson production in the reaction x~+9He—n+t, 
15:15517 (J;US) 
HELIUM 4 
Two-parameter study of the quasiperiodic route to chaos in con- 
vecting *He—superfiuid-*He mixtures, 15:15395 (J;US) 
HELIUM 4 TARGET 
Pion- and proton-nucleus interactions at intermediate energy: 
Progress report, June 1, 1987—May 31, 1990, 15:15518 (R;US) 
HELIUM METHOD 
See ISOTOPE DATING 
HELMHOLTZ FREE ENERGY 
See FREE ENERGY 
HEMATOPOIETIC SYSTEM 
AFRRI (Armed Forces Radiobiology Research Institute) reports, 
April-June 1989. Technical report, 15:15186 (R;US) 
HEPATOMAS 
Statement of the Thorotrast Committee under the National 
Board of Health, 15:15194 (R;DK;In Danish) 
HERA STORAGE RING 
Hadron Elektron Ring Anlage 
Construction of an apparatus for the laser calibration of the 
ZEUS drift chambers - studies without magnetic field, 
15:14750 (R;DE;In German) 
Monte-Carlo studies for the search of top quarks at HERA, 
15:15464 (R;DE;in German) 
Parametrization of hadronic showers for the fast calorimeter 
simulation in the H1-detector, 15:14776 (R;DE;in German) 
HERBICIDES 
Energy conservation in the water economy, 15:13847 (R;IL;in 
Hebrew) 
HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 
See also BEDT-TTF 
DIOXIN 
FURANS 
PHTHALOCYANINES 
TMTSF 
TTF 
TTF-TCNQ 
THIOPHENE 
TRIOXANES 
Chemistry of organic polyheterocyclic conductors, 15:14331 (J;IL) 
HETEROGENEOUS CATALYSIS 
Surface analyses and modelling of rate multiplicity and instabili- 
ties: Annual progress report, January 1, 1989—-December 31, 
1989, 15:14309 (R;US) 
HEXYL RADICALS 
Temperature dependence of the radical addition to alkenes, 
15:14353 (J;IL) 
HIGGS BOSONS 
Electroweak symmetry breaking: Higgs/whatever, 15:15491 
(R;US) 
Hadron-hadron physics at high energy and luminosity, 15:15457 
(R;US) 
Signals of top quarks with charged-Higgs-boson decay at pp 
colliders, 15:15479 (J;US) 
Some new aspects of supersymmetry F-parity violating interac- 
tions, 15:15483 (J;US) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 
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HIGH ENERGY PHYSICS 


Elementary particle physics: Experimental: Progress report, 
15:15398 (R;US) 

High energy: Progress report, March 1, 1989-February 28, 
1990, 15:15397 (R;US) 

KFK annual report on research and development activities in 
1988, 15:15785 (R;DE;in German) 

Research program in elementary particle theory: Progress re- 
port, January 1—-December 1989, 15:15445 (R;US) 

The particle-nuclear interface, 15:15536 (R;US) 

Theoretical and experimental high energy physics: Progress re- 
port, January 1, 1988—December 31, 1988, 15:15320 (R;US) 

[Experimental and theoretical high energy physics]: First annual 
report, 1988: Tasks A and B, 15:15399 (R;US) 

[Research in theoretical physics]: [Annual progress report for 
1989], 15:15447 (R;US) 

HIGH ENERGY RADIOTHERAPY 

See RADIOTHERAPY 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH TEMPERATURE 

Selectively absorbing metallurgical coatings for performance in 
solar photothermal installations with higher (elevated) operat- 
ing temperatures. Final report, 15:13119 (R;IL) 

Solar chemical heat pipe. 1. 20 kW reforming/methanator in the 
solar furnace. 2. 1 MW high temperature ceramic receiver in 
the solar tower. Interim technical report for 1 April 1988-30 
July 1988, 15:13047 (R;IL;in Hebrew and English) 

Solar chemical heat pipe. 20 kW reforming/methanation loop for 
storage and transport of solar energy supplied by the WIS so- 
lar furnace. Final technical report for 1 Mar 1987-30 Aug 
1987, 15:13043 (R;IL;In English and Hebrew) 

Thermal protective coatings for gas turbines. Final annual report 
for 1 May 1987-30 Apr 1988, 15:14589 (R;IL;in Hebrew and 
English) 

HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH VOLTAGE ALTERNATING CURRENT SYSTEMS 
See HVAC SYSTEMS 
HIGH-LEVEL RADIOACTIVE WASTES 
Calcination 

Potential calcining stoichiometries and their effects on waste 

volumes, 15:12944 (R;US) 
Containers 

WIPP waste package performance program and in situ testing, 

15:12662 (RA;US) 
Decontamination 

West Valley operation of an integrated radwaste treatment sys- 

tem, 15:12956 (J;US) 
Emplacement 

The demonstration experiment Thermal Simulation of Drift Em- 

placement, 15:12654 (RA;US) 
Hydraulic Transport 

Miller scaling of finger properties in sandy soils: An indirect 
method for estimating finger width and velocity, 15:12914 
(R;US) 

Leaching 

Leaching of vitrified HAW in a realistic model of a final storage 

site, 15:12746 (RA;DE;In German) 
Packaging 

Overview of the FRG waste package materials corrosion test 
program, 15:12659 (RA;US) 

The Gorleben pilot conditioning plant, 15:12657 (RA;US) 

Radioactive Waste Disposal 

Comments on US Department of Energy, Office of Civilian Ra- 
dioactive Waste Mangement “Draft 1988 Mission Plan 
Amendment” (DOE/RW-0187, June 1988), 15:12687 (R;US) 

Corrosion and hydrogen permeation of A216 grade WCA steel 
in hydrothermal magnesium-containing brines, 15:12661 
(RA;US) 

DOE/NRC licensing interactions and transportation program is- 
sues, 15:12949 (J;US) 

Exploratory shaft facility, repository design, and waste package 
design, 15:12665 (RA;US) 
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Fabrication and closure development of nuclear waste contain- 
ers for storage at the Yucca Mountain, Nevada repository, 
15:12929 (R;US) 

Pilot-scale in situ vitrification at Arnold Engineering Develop- 
ment Center, Arnold AFB, TN, 15:12742 (R;US) 

Repository program update: Management and operating con- 
tractor and program transition activities, 15:12950 (J;US) 

State of Nevada comments on the US Department of Energy 
Site Characterization Plan, Yucca Mountain site, Nevada: 
Volume 1, 15:12690 (R;US) 

State of Nevada comments on the US Department of Energy 
consultation draft site characterization plan, Yucca Mountain 
site, Nevada research and development area, Nevada: Vol- 
ume 2, 15:12689 (R;US) 

State of Nevada comments on the US Department of Energy 
consultation draft site characterization plan, Yucca Mountain 
site, Nevada research and development area, Nevada: Vol- 
ume 1, 15:12688 (R;US) 

State of Nevada comments on the US Department of Energy 
site characterization plan, Yucca Mountain site, Nevada: Vol- 
ume 4, 15:12693 (R;US) 

State of Nevada comments on the US Department of Energy 
site characterization plan, Yucca Mountain site, Nevada: Vol- 
ume 3, 15:12692 (R;US) 

State of Nevada comments on the US Department of Energy 
site characterization plan, Yucca Mountain site, Nevada: Vol- 
ume 2, 15:12691 (R;US) 

The Gorleben pilot conditioning plant, 15:12657 (RA;US) 

The POLLUX cask system, 15:12660 (RA;US) 

Yucca Mountain Project: A summary of technical support activi- 
ties, January 1987—June 1988: Volume 2, 15:12685 (R;US) 

Yucca Mountain program summary of research, site monitoring 
and technical review activities (January 1987—June 1988), 
15:12686 (R;US) 

Radioactive Waste Facilities 

Long-term isolation of high-level radioactive waste in salt reposi- 

tories containing brine, 15:12964 (J;US) 
Radioactive Waste Management 

Four themes that underlie the high-level nuclear waste manage- 
ment program, 15:12953 (J;US) 

Overall program status and policy issues, 15:12952 (J;US) 

Quality assurance in the OCRWM [Office of Civilian Radioactive 
Waste Management] program, 15:12951 (J;US) 

Radioactive Waste Processing 

Alternatives for disposal of raffinate from the TRUEX process, 

15:12653 (R;US) 
Radioactive Waste Storage 

An independent spent-fuel storage installation at Surry Station: 

Design and operation, 15:12704 (R;US) 
Rock Mechanics 

Geoengineering design parameters workshop: Proceedings, 

15:12865 (R;US) 
Stoichiometry 

Potential calcining stoichiometries and their effects on waste 

volumes, 15:12944 (R;US) 
Trans 

DOE/NRC licensing interactions and transportation program is- 
sues, 15:12949 (J;US) 

Environmental risk assessment for transportation of spent nu- 
clear fuel and high-level wastes: Methodology and database, 
15:12677 (R;US) 

Waste package performance in unsaturated rock, 15:12709 
(R;US) 

Underground Disposal 

A fracture mechanics testing program for the Basalt Waste Iso- 
lation Project, 15:12877 (R;US) 

A hybrid QA [quality assurance] plan for RCRA [Resource Con- 
servation and Recovery Act] ground-water projects, 15:12738 
(R;US) 

A hydrochemical data base for the Hanford Site, Washington: 
Revision 1, 15:12768 (R;US) 

A preliminary assessment of water inflow into proposed excava- 
tions in the Cohassett flow interior, 15:12853 (R;US) 





A user's guide to BARIER implemented on the PRIME 750 
Computer, 15:12814 (R;US) 

ADINAVADINAT verification and benchmarking analyses rele- 
vant to the Basalt Waste Isolation Project, 15:12859 (R;US) 
An assessment of geologic data needs requiring borehole 
drilling and testing to support site characterization activities 

for a nuclear waste repository in basalt, 15:12811 (R;US) 

An assessment of hydrologic data needs requiring borehole 
drilling and testing to support site characterization activities 
for a nuclear waste repository in basalt, 15:12812 (R;US) 

An assessment of rock mechanics data needs requiring borehole 
drilling and testing to support site characterization activities 
for a nuclear waste repository in basalt, 15:12813 (R;US) 

An assessment of the suitability of five overcoring techniques for 
stress determination in a jointed basalt, 15:12827 (R;US) 

An evaluation of conceptual monitoring programs for a nuclear 
waste repository in basalt, 15:12782 (R;US) 

Analysis of solids from initial 200°C, 30 MPa hydrothermal tests 
with fully-radioactive waste glass and spent fuel, 15:12854 
(R;US) 

Analytical methods for predicting contaminant transport, 
15:12710 (R;US) 

Answers to questions from Waste Isolation Systems Panel, 
15:12796 (R;US) 

Application of stochastic ground water models to geologic dis- 
posal of high-level nuclear waste, 15:12947 (BA;US) 

Assessment of environmental corrosion effects on Basalt Waste 
Isolation Project exploratory shaft liner, 15:12860 (R;US) 

Assessment of the effects of surficial geologic processes in the 
Pasco Basin: Final report, 15:12791 (R;US) 

Assessment of volcanic and geothermal activity in the Pasco 
Basin and vicinity: Volume 1, Narrative report, 15:12788 (R;US) 

Assessment of volcanic and geothermal activity in the Pasco 
Basin and vicinity: Volume 2, Bibliography, 15:12789 (R;US) 

BWIP [Basalt Waste Isolation Project] crack growth studies, 
15:12825 (R;US) 

BWIP [Basalt Waste Isolation Project] data package for ground- 
water site inventory (GWSI) data base: Supporting document: 
Revision 1, 15:12763 (R;US) 

BWIP [Basalt Waste Isolation Project] data package for ground- 
water transport from reference repository location: 
Non-disruptive case: Supporting document, 15:12766 (R;US) 

BWIP [Basalt Waste Isolation Project] data package for poten- 
tiometric data and contours: Supporting document, 15:12765 
(R;US) 

BWIP [Basalt Waste Isolation Project] data package: Earth- 
quake swarms in the Hanford region, 15:12764 (R;US) 

BWIP [Basalt Waste Isolation Project] technical information: De- 
sign guidelines for a spent fuel waste package for a repository 
in basalt, 15:12801 (R;US) 

Basalt Waste Isolation Program remote handling system design 
description, 15:12755 (R;US) 

Basalt Waste Isolation Project Performance Assessment Plan: 
Revision 1, 15:12779 (R;US) 

Basalt Waste Isolation Project reference conditions for long- 
term risk assessment calculations, 15:12800 (R;US) 

Block Test No. 1 final report: Results from experimental and nu- 
merical analyses at elevated temperatures, 15:12787 (R;US) 

Borehole Assessment Needs Plan, 15:12807 (R;US) 

Borehole RRL-14 report, 15:12848 (R;US) 

Borehole depths and thicknesses for Saddle Mountains and 
Wanapum Basalts, 15:12772 (R;US) 

Buffering capacity and redox control in water-rock systems, 
15:12864 (R;US) 

Chemical and physical properties of waste package packing 
materials, 15:12836 (R;US) 

Concentrations of dissolved methane (CH,) and nitrogen (Nz) in 
groundwaters from the Hanford Site, Washington, 15:12863 
(R;US) 

Conceptual ES-II test plan details, 15:12874 (R;US) 

Conceptual design plan: Near-Surface Test Facility, Phase 2: 
Project B-300b, 15:12754 (R;US) 

Current status of waste package designs for the Yucca Moun- 
tain Project (Yucca Mountain Project), 15:12932 (R;US) 


HIGH-LEVEL RADIOACTIVE WASTES 
Underground Disposal 


Data acquisition system functions and requirements: Full scale 
heater test 1, full scale heater test 2, 15:12758 (R;US) 

Description of the experimental approach and procedures used 
by the Basalt Waste Isolation Project in conducting hydrother- 
mal tests on °°Tc-doped borosilicate glass, 15:12826 (R;US) 

Design of agitated autoclaves for waste/rock/water experiments, 
15:12753 (R;US) 

Design review report for conceptual design of subsurface venti- 
per system, Nuclear Waste Repository in Basalt, 15:12775 
(R;US) 

Design, drilling, and construction of well RRL-2B, and piezome- 
ter nest RRL-2C, 15:12872 (R;US) 

Determining the reversibility of oxidation-reduction reactions in 
groundwater: Milestone final report, June 24—September 
1985, 15:12867 (R;US) 

Development of a program for baseline seismic monitoring for a 
nuclear waste repository: Final report, 15:12790 (R;US) 

Documentation of speciation programs, 15:12817 (R;US) 

Economic geology of the Pasco Basin, Washington, and vicinity, 
15:12797 (R;US) 

Effects of drilling fluid invasion on hydraulic characterization of 
low permeability basalt horizons: A field evaluation, 15:12845 
(R;US) 

Enviromechanical testing of AIS! 1020 steel in Hanford Grande 
Ronde groundwater, 15:12835 (R;US) 

Evaluation of hydraulic head measurements in DC-1: Final re- 
port, 15:12849 (R;US) 

Events and processes for constructing scenarios for the release 
of transuranic waste from the Waste Isolaton Pilot Plant, 
southeastern New Mexico, 15:12915 (R;US) 

Examination of solids from 200°C hydrothermal tests with spent 
fuel, 15:12858 (R;US) 

Exploratory Shaft test portholes configuration: Revision 2, 
15:12824 (R;US) 

Exploratory Shaft, Phase 1, Project B-314: Title 1 design report 
system design description, 15:12762 (R;US) 

Exploratory shaft test facility in basalt, Project B-314: Precon- 
ceptual design report, 15:12751 (R;US) 

Feasibility assessment of copper-base waste package container 
materials in a repository in basalt: Fiscal year 1985 status re- 
port, 15:12861 (R;US) 

Final results of thermal conductvivity tests on basalt cores, 
15:12850 (R;US) 

Flow through design for Rockwell Hanford: Final report, 
15:12752 (R;US) 

Foundation investigation headworks/BWIP [Basalt Waste Isola- 
tion Project] exploratory shaft, Hanford Site, Washington: 
Final report, 15:12774 (R;US) 

Functional design criteria: Basalt Waste Isolation Project Near- 
Surface Test Facility, Phase 2, 15:12761 (R;US) 

Geoengineering design parameters workshop: Proceedings, 
15:12865 (R;US) 

Heater test plan for the thermomechanical response of basalt, 
Phase 1: Revision 2, 15:12756 (R;US) 

Hollow inclusion stress cell baseline algorithm, 15:12803 (R;US) 

Hydrologic test results for the Rattlesnake Ridge interbed and 
Pomona basalt flow top at Borehole DB-15, 15:12828 (R;US) 

Hydrologic test results for the Rocky Coulee flow interior at 
Borehole DC-4, 15:12844 (R;US) 

Hydrologic test results for the Selah interbed at borehole DB-15, 
15:12829 (R;US) 

Hydrologic test results for the upper Cohassett flow interior at 
Borehole DC-16A, Hanford Site, Washington, 15:12840 (R;US) 

Hydrologic test results of the Cold Creek interbed and Asotin 
basalt flow top at Borehole DB-15, 15:12833 (R;US) 

Hydrothermal reaction of Columbia River basalt and Hanford 
groundwater, 15:12906 (R;US) 

Hydrothermal reaction of simulated waste forms with barrier 
materials under conditions expected in a nuclear waste repos- 
itory in basalt, 15:12832 (R;US) 

IRAD vibrating wire stressmeter baseline algorithm, 15:12794 
(R;US) 

Impacts of exploration and testing on site performance, 
15:12783 (R;US) 
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HIGH-LEVEL RADIOACTIVE WASTES 
Underground Disposal 


Initial experiments on the hydrothermal interaction of supercal- 
cine and supercalcine plus basalt with groundwater at 300°C 
and 300 bars, 15:12805 (R;US) 

Integrity testing plans for selected Hanford Site monitoring wells, 
15:12900 (R;US) 

Interaction of borosilicate glass, basalt and groundwater at 
300°C, 300 bars pressure, 15:12908 (R;US) 

Interim data document for the advanced conceptual design of 
high-level waste packages for a repository in basalt, 15:12767 
(R;US) 

Interlaboratory testing of reference materials for comparative 
thermal conductivity measurement apparatus: Volume 1, Pro- 
gram report, 15:12911 (R;US) 

Investigation of the surface characteristics of the Cold Creek 
syncline, 15:12781 (R;US) 

Irradiation-corrosion of iron-base alloys in Hanford Grande 
Ronde groundwater, 15:12831 (R;US) 

Laboratory study of fracture healing in Topopah Spring tuff: Im- 
plications for near field hydrology, 15:12930 (R;US) 

Large shaft development test plan: Volume 1, Blind shaft 
drilling, 15:12894 (R;US) 

Large shaft development test plan: Volume 2, Liner, 15:12895 
(R;US) 

Large shaft development test plan: Volume 3, Grout, 15:12896 
(R;US) 

Long horizontal canister hole boring test plan, 15:12897 (R;US) 

Magnetotelluric quality control study and calibration survey, 
15:12846 (R;US) 

Magnetotelluric survey in the Hanford area of southcentral 
Washington, 15:12842 (R;US) 

Measurement of rock mass deformation properties by the bore- 
hole jacking method at the near-surface test facility, 15:12798 
(R;US) 

Measurement of soluble nuclide dissolution rates from spent 
fuel, 15:12741 (R;US) 

Measurement verification practices of the Basalt Waste Isolation 
Project (BWIP) Basalt Materials Research Laboratory, 
15:12904 (R;US) 

Microcracks and energy resources: Final report, July 1, 1978— 
November 14, 1987, 15:12683 (R;US) 

Miller scaling of finger properties in sandy soils: An indirect 
method for estimating finger width and velocity, 15:12914 
(R;US) 

Modeling of coupled geochemical and transport processes: An 
overview, 15:12711 (R;US) 

Moisture/density relationships and Shrinkage Limits of candi- 
date earthen seal materials, 15:12773 (R;US) 

Multiple position borehole extensometer baseline algorithm, 
15:12795 (R;US) 

NSTF [Near-Surface Test Facility] Phase 1: Rock properties re- 
port, 15:12873 (R;US) 

Near-Surface Test Facility Phase 1 tests rock mass thermal 
property determinations, 15:12870 (R;US) 

Near-Surface Test Facility Phase 2 site characterization report, 
15:12903 (R;US) 

Near-Surface Test Facility Phase Il test plan, Project number B- 
300b: Revision 1, 15:12757 (R;US) 

Near-surface test facility bottom loading transporter: Final 
stress analysis report, 15:12749 (R;US) 

Near-surface test facility construction report: Project B-300, 
15:12760 (R;US) 

Nuclear waste repository in basalt project B-301 preconceptual 
design report, 15:12759 (R;US) 

Nuclear waste repository in basalt: Project B-301: Volume 2, 
Surface facilities; Volume 5, Waste handling system; Volume 
6-A, Service systems, 15:12748 (R;US) 

Numerical modeling of accelerated room test, 15:12777 (R;US) 
On the infiltration of a liquid front in an unsaturated, fractured 
porous medium (Yucca Mountain Project), 15:12931 (R;US) 
Operational test guidelines and support data for jointed Block 

Test #1, 15:12804 (R;US) 

Parametric analysis of release of radionuclides from a waste 

package in basalt, 15:12856 (R;US) 
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Performance sensitivity analysis of the repository seals subsys- 
tem: Access drift study, 15:12871 (R;US) 

Pertormance testing of the Doorstopper biaxial strain cell: Topi- 
cal report RS|-0223, 15:12905 (R;US) 

Piezometer seal test specification, 15:12884 (R;US) 

Pitting behavior of low-carbon steel, 15:12912 (R;US) 

Position on minimum thickness of the flow interior of Candidate 
Repository Horizons, 15:12818 (R;US) 

Preliminary corrosion models for BWIP [Basalt Waste Isolation 
Project] canister materials, 15:12837 (R;US) 

Preliminary evaluation of piezometer responses at DC-19, DC-20, 
and DC-22, during construction of DC-23W, 15:12869 (R;US) 

Preliminary results of hydraulic testing the Middle Sentinel Bluffs 
basalt colonnade/entablature at Borehole RRL-2 (3,175-3,244 
feet), 15:12822 (R;US) 

Preliminary results of hydrologic testing the Middle Sentinel 
Bluffs Basalt Vesicular Zone at Borehole RRL-2 (3,057-3,172 
feet), 15:12816 (R;US) 

Preliminary results of hydrologic testing the Umtanum basalt 
entablature at Borehole RRL-2 (3762-3805 feet), 15:12821 
(R;US) 

Preliminary stratigraphic and structural model of the Reference 
Repository Location, Hanford Site, 15:12862 (R;US) 

Preoperational radiation surveillance of the WIPP [Waste Isola- 
tion Pilot Plant] Project by EEG, 1985-1988, 15:12680 (R;US) 

Principle borehole report: Borehole RRL-2: Revision 1, 
15:12823 (R;US) 

Probabilities of a catastrophic waste hoist accident at the Waste 
Isolation Pilot Plant, 15:12681 (R;US) 

Progress report on the hydrothermal interaction of defense 
waste glasses with basalt and groundwater at 150°C, 
15:12868 (R;US) 

Qualification and training system plan, 15:12902 (R;US) 

Radionuclide sorption kinetics and column sorption studies with 
Columbia River basalts, 15:12841 (R;US) 

Repository seal material development physical testing program 
results, 15:12786 (R;US) 

Results of hydrologic testing of the Cold Creek interbed and 
Umatilla basalt flow top at Borehole DC-15, 15:12834 (R;US) 

Results of hydrothermal reactions in the system spent 
fueVgroundwater/basalt at 200° and 300°C and 300 bars, 
15:12907 (R;US) 

Rock mechanics instrumentation modifications for thermome- 
chanical field tests in basalt at the Near-Surface Test Facility, 
15:12875 (R;US) 

Rock support system development test plan, 15:12899 (R;US) 

Safety analysis for operation of the hydrothermal corrosion test 
systems, 15:12778 (R;US) 

Scoping test plan for field and engineering testing of waste 
packages for a repository in basalt, 15:12887 (R;US) 

Seismic surveillance test plan, 15:12889 (R;US) 

Shaft seal design concepts for a nuclear waste repository in 
basalt, 15:12843 (R;US) 

Slow-strain-rate testing of 9% Cr, 1% Mo wrought steel and 
ASTM cast steel in Hanford Grande Ronde groundwater, 
15:12910 (R;US) 

Sorption behavior of selected radionuclides on potential backfill 
materials, 15:12808 (R;US) 

Specification of rock instrumentation locations and orientations 
for Full-Scale Heater Test No. 2, 15:12839 (R;US) 

Specification of rock intrumentation locations and orientations 
for Full-Scale Heater Test No. 1, 15:12838 (R;US) 

Spring inventory of the upper Cold Creek syncline, 15:12855 
(R;US 

State of Nevada comments on the US Department of Energy draft 
environmental assessment for the proposed high-level nuclear 
waste site at Yucca Mountain: Volume 1, 15:12694 (R;US) 

State of Nevada comments on the US Department of Energy draft 
environmental assessment for the proposed high-level nuclear 
waste site at Yucca Mountain: Volume 2, 15:12695 (R;US) 

Status of initial phase of site-specific seismic monitoring: Basalt 
Waste Isolation Project, 15:12799 (R;US) 

Status report on secondary minerals in Rocky Coulee and Co- 
hassett flowtops, 15:12866 (R;US) 





Status report on the tectonic fracture and breccia study in the 
Vantage area, 15:12776 (R;US) 

Stress calculations for BWIP [Basalt Waste Isolation Project] 
Conceptual Design: Revision A-0, 15:12815 (R;US) 

Summary of preliminary hydrologic testing results, Grande 
Ronde interflow, test interval No. 6 in DC-12: Supporting doc- 
ument, 15:12785 (R;US) 

Supplement to MRS [Monitored Retrievable Storage] systems 
study, Task F: Transportation impacts of a monitored retriev- 
able storage facility: Technical report, 15:12670 (R;US) 

Supporting document test plan for jointed Block Test No. 1: Re- 
vision 2, 15:12885 (R;US) 

Supporting document: Applicability of the Near-Surface Test Fa- 
cility program to repository design, 15:12802 (R;US) 

Tabulation of Young’s moduli and Poisson's ratio determinations 
from uniaxial and triaxial compressive strength tests from 
boreholes RRL-2, RRL-6, and RRL-14: Revision 2, 15:12830 
(R;US) 

Tectonic study, analysis, and assessment of the Pasco Basin 
and vicinity, Washington, 15:12792 (R;US) 

Test design requirements for overcoring stress measurements, 
15:12879 (R;US) 

Test design requirements: Canister-scale heater test, 15:12878 
(R;US) 

Test design requirements: Thermal conductivity probe testing, 
15:12876 (R;US) 

Test instructions for evaluation of the anchorage system of the 
multiple position borehole extensometers used at the Near- 
Surface Test Facility: Revision 1, 15:12881 (R;US) 

Test instructions for the horizontal borehole demonstration at 
the Near-Surface Test Facility, 15:12882 (R;US) 

Test instructions for the porthole drilling demonstration at the 
Near Surface Test Facility, 15:12880 (R;US) 

Test instructions of the Commonwealth Scientific and Industrial 
Research Organization triaxial hollow inclusion strain cell, 
15:12883 (R;US) 

Test plan for in situ stress measurement by hydraulic fracturing 
method in borehole RRL-2, 15:12888 (R;US) 

Test plan for in situ stress measurement by the hydraulic fractur- 
ing method in boreholes RRL-6 and DC-4, 15:12893 (R;US) 
Test plan for piezometer borehole seal materials, 15:12901 

(R;US) 

Test plan for suitability assessment of five overcoring stress 
measurement techniques, 15:12886 (R;US) 

Test plan for the porthole drilling demonstration at the Near- 
Surface Test Facility, 15:12890 (R;US) 

Test plan to assess the feasibility of using a borehole deforma- 
tion guage in the fracture interval while conducting hydraulic 
fracturing stress measurements, 15:12892 (R;US) 

Test plan: Crosshole seismic geophysical testing: Revision 1, 
15:12891 (R;US) 

The AREST [Analytical REpository Source-Term] code: User's 
guide for the Analytical Repository Source-Term model, 
15:12733 (R;US) 

The Basalt Waste Isolation Project field reactive tracer test strat- 
egy, 15:12780 (R;US) 

The acceptability of the ONWI waste package evaluation code 
BARIER, 15:12809 (R;US) 

The effect of sample size on the uniaxial compressive strength 
of core from the umatilla flow, 15:12820 (R;US) 

The nature and importance of the minerals industry in the Han- 
ford Site region of Washington and Oregon, 15:12806 (R;US) 

The status of hydrothermal testing in fixed-volume vessels, 
15:12852 (R;US) 

The system borosilicate glass-basalt-groundwater at 200°C and 
300 bars, 15:12909 (R;US) 

Thermal and mechanical properties data for Hanford Site Basalts: 
Input for National Bureau of Standards, 15:12810 (R;US) 

Thermal-hydraulic analyses of the TN-24P cask loaded with 
consolidated and unconsolidated spent nuclear fuel, 
15:12737 (R;US) 

Title 2 design report for the Bottom Loading Transporter, 
15:12750 (R;US) 


HIGH-LEVEL RADIOACTIVE WASTES 
Waste Management 


Transport of radionuclides by bentonite and silica colloids in a 
GR-3 synthetic groundwater-interim report, 15:12847 (R;US) 

Tunnel boring waste test plan, 15:12898 (R;US) 

US Bureau of Mines borehole deformation gage baseline algo- 
rithm: Supporting document, 15:12793 (R;US) 

Use and modification of the Universal Distinct Element Code 
ae for basalt block test analysis: Final report, 15:12784 
(R;US) 

User's guide for RAFSCATT, 15:12819 (R;US) 

Waste Isolation Pilot Plant final supplement environmental im- 
pact statement: Volume 9, 15:14967 (R;US) 

Waste Isolation Pilot Plant: Final Supplement Environmental Im- 
pact Statement: Executive summary, 15:14958 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 13, Written documents, 15:14971 
(R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 3, Public comments and responses, 
15:14961 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 1, Text, 15:14959 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 6, Oral testimony, 15:14964 (R;US) 
Waste Isolation Pilot Plant: Final supplement environmental im- 

pact statement: Volume 2, Appendices, 15:14960 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 8, Oral testimony, 15:14966 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 12, Written documents, 15:14970 
(R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 4, Indices to public comments, 
15:14962 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 7, Oral testimony, 15:14965 (R;US) 
Waste Isolation Pilot Plant: Final supplement environmental im- 

pact statement: Volume 11, Exhibits, 15:14969 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 5, Indices to public comments, 
15:14963 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 10, Exhibits, 15:14968 (R;US) 

Waste package performance in unsaturated rock, 15:12709 
(R;US) 

Water-level, downhole pressure and atmospheric pressure mea- 
surements from piezometer clusters DC-19, DC-20, and 
DC-22, January 1—January 31, 1985, 15:12769 (R;US) 

Water-level, downhole pressure, and atmospheric pressure 
measurements from piezometer clusters DC-19, DC-20, and 
DC-22, February 1-28, 1985, 15:12770 (R;US) 

Water-level, downhole pressure, and atmospheric pressure 
measurements from piezometer clusters DC-19, DC-20, and 
DC-22, March 1—March 31, 1985, 15:12771 (R;US) 

Width and infilling of fractures in four Grande Ronde basalt flows 
beneath the reference repository location, 15:12857 (R;US) 
X-ray diffraction study of selected Cohassett and Rocky Coulee 

flowtops, 15:12851 (R;US) 
Underground Storage 

Tank farm surveillance and waste status summary report for Au- 

gust 1989, 15:12939 (R;US) 
Vitrification 

Elaboration and experimental study of the Borosilicate glass GP 
98/12 for the vitrification of the radioactive wastes of KfKarl- 
sruhe Centre (R.F.A.), 15:12706 (R;DZ;In French) 

Noble-metal testing results for the West Valley vitrification sys- 
tem, 15:12955 (J;US) 

The West Valley Demonstration Project's vitrification system op- 
erating experience, 15:12954 (J;US) 

Waste Forms 

Studies of glass waste form performance at Japan Atomic En- 

ergy Research Institute, 15:12707 (R;JP) 


Waste Management 
Four themes that underlie the high-level nuclear waste manage- 
ment program, 15:12953 (J;US) 
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HIGH-LEVEL RADIOACTIVE WASTES 
Waste Management 


Overall program status and policy issues, 15:12952 (J;US) 
Quality assurance in the OCRWM [Office of Civilian Radioactive 
Waste Management] program, 15:12951 (J;US) 


HIGHWAYS 
See ROADS 
HIPPOCAMPUS 
AFRRI (Armed Forces Radiobiology Research Institute) reports, 
April-June 1989. Technical report, 15:15186 (R;US) 
HODOSCOPES 
TOPAS 1 - construction and test of a scintillation counter ho- 
doscope for the tagging of bremsstrahlung photons for the 
SAPHIR detector, 15:14747 (R;DE;in German) 


HOISTING 
Report on the activities of Versuchsgrubengeselischaft mbH, 
Versuchsgrube Tremonia in Dortmund. Annual report 1987, 
15:12411 (R;DE;In German) 
HOLLOW CATHODES 
Discharge modes in a hollow cathode geometry, 15:15663 
(BA;US) 
HOLMIUM 165 TARGET 
Pre-equilibrium decay processes in energetic heavy-ion reac- 
tions, 15:15471 (BA;US) 
HOLMIUM OXIDES 
Synthesis and properties of the 2:4:7 superconductors 
RoBa,Cu7O;5_, (AR=Y,Eu,Gd,Dy,Ho,Er), 15:14189 (J;US) 
HOLOCENE EPOCH 
See QUATERNARY PERIOD 
HOMOGENEOUS PLASMA 
Discharge modes in a hollow cathode geometry, 15:15663 
(BA;US) 
HOMOPOLAR GENERATORS 
Homopolar motors and generators. January 1975-November 
1989 (Citations from the INSPEC: Information Services for the 
Physics and Engineering Communities data base). Report for 
January 1975-November 1989, 15:14533 (R;US) 


HOMOPOLAR MACHINES 
See HOMOPOLAR GENERATORS 


HORIZONTAL AXIS TURBINES 

Approved model of performance estimation of HAWT (horizontal 
axis wind turbine) connected to the grid, 15:13204 (R;IL;In 
Hebrew and English) 

Technological analysis of wind turbines (grid operation) for the 
near future erections. Final report, 15:13203 (R;IL;in Hebrew 
and English) 

HORNBLENDE 

Comparative study of 22*Rn, “Ar, 9°Ar and 57Ar leakage from 
rocks and minerals: Implications for the role of nanopores in 
gas transport through natural silicates, 15:15302 (J;US) 

HOSES 

Flexible tubing and hose made of rubber for use of liquefied 

petroleum gas in vapour phase, 15:12587 (R;IL;In Hebrew) 
HOT CELLS 

FFTF/IEM [Fast Flux Test Facility/interim Examination and 
Maintenance] cell fuel pin weighing system, 15:14539 (J;US) 

HT-9 duct cutting - IEM [Interim Examination and Maintenance] 
cell and mock-up testing experience at FFTF [Fast Fiux Test 
Facility], 15:14538 (J;US) 

identification of a breached fuel pin in the IEM [Interim Examina- 
tion and Maintenance] cell, 15:14540 (J;US) 

HOT GAS CLEANUP 

Alkali removal from PFBC (pressurized fluidized-bed combus- 
tion) exhaust, 15:13263 (RA;US) 

Development of moving bed desulfurization method. Character- 
istics of regeneration and powdering of the sorbent, 15:12187 
(R;JP;In Japanese) 

On-line monitoring of alkali in hot gases, 15:13269 (RA;US) 

Recovery of sulfur from hot gas desulfurization processes: An- 
nual report, 15:12195 (R;US) 

Status of coal-fired combustion/cleanup technology for heat en- 
gines, 15:13225 (RA;US) 

Subscale slagging combustor test results, 15:13235 (RA;US) 
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HOT PLASMA 

Measurement of the space potential of a high-temperature 
plasma by fast atomic beam scattering on an ion probe beam, 
15:15649 (TG;US) 

Potential double layer structures in the wake of an object, 
15:15693 (BA;:US) 

HOT SPRINGS 
Acoustic and photographic mapping of the fault line and springs 
in the Dead Sea floor, 15:15084 (RA;iL;In Hebrew) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 

Hydraulic fracturing experiment at Akinomiya, Akita, Japan (Part 
2), 15:13164 (RA;JP) 

Hydraulic fracturing experiments for hot dry rock development 
(part 1). Development of a new hydraulic fracturing method 
with using casing reamer and sand plug, 15:13151 (R;JP;In 
Japanese) 

Some results being use to stable control of an artificial geother- 
mal crack in a hot dry rock, 15:13163 (RA;JP) 

HOTELS 

Directions for the climatic design of energy saving hotel build- 
ings. First report, 15:13779 (R;IL;In Hebrew) 

Directions for the climatic design of energy saving hotel build- 
ings. Report 4a. Progress report for 1 Dec 1987-29 Feb 1988, 
15:13796 (R;iL;in Hebrew) 

Directions for the climatic design of hotel buildings with maxi- 
mum energy saving - winter thermal performance in the guest 
room wings in an existing hotel and evaluation of TTTC 
method thermal forecasting accuracy. Report No. 5, 15:13783 
(R;IL;In Hebrew) 

Directions for the climatic design of hotel buildings with 
maximum energy saving. "Analysis of energy saving in gue- 
strooms, wings and minimum thermal insulation’. 4th 
progress report for 1 Apr 1987-30 Apr 1988. (Summary report 
on the minimum thermal insulation requirements for hotel 
buildings), 15:13793 (R;IL;In Hebrew) 

HOUSES 

Conservation and efficiency, 15:13789 (RA;CA) 

Energy in housing and community development: Report of the 
DOE/HUD seventh national conference on Community En- 
ergy Systems: Summary, 15:13729 (R;US) 

Illinois homeowner's guide to reduction of indoor radon. Final re- 
port, 15:14908 (R;US) 

Indoor air quality in weatherization program homes: Final re- 
port, 15:13786 (R;US) 

Practical problems reducing radon in houses: Practical 
problems encountered during efforts to reduce radon concen- 
tration in houses, 15:14893 (R;US) 

Radon detection in homes and buildings. January 1970-October 
1989 (Citations from the NTIS data base). Report for January 
1970-October 1989, 15:14937 (R;US) 

Radon reduction in crawl-space houses, 15:14894 (R;US) 

Study of the indoor air quality of renovated houses in Bois-le- 
Duc,Netherlands, 15:13797 (R;NL;In Dutch) 

HTGR TYPE REACTORS 
See also AVR REACTOR 
HTTR REACTOR 

Safety research programs sponsored by Office of Nuclear Reg- 
ulatory Research: Progress report, April 1-June 30, 1989: 
Volume 9, No. 2, 15:13435 (R;US) 

The retention of radioactive noble gases in nuclear power sta- 
tions by means of activated charcoal delay systems: A status 
report: Final report, 15:13321 (R;LU) 

HTO 
See HEAVY WATER 
HTTR REACTOR 

Optimization of uranium isotope distribution and burnable poi- 
son of High Temperature Engineering Test Reactor (HTTR), 
15:13402 (R;JP;in Japanese) 

HUGENHOLTZ-PINES THEORY 

See HYDROGEN 

HUMAN CELLS 
See ANIMAL CELLS 





HUMAN FACTORS ENGINEERING 

The effects of local control station design variation on plant risk, 

15:13312 (R;US) 
HUMAN POPULATIONS 

See also A-BOMB SURVIVORS 

Argonne National Laboratory-east site environmental report for 
calendar year 1988, 15:14840 (R;US) 

MESORAD dose assessment of the Chernobyl reactor accident, 
15:15198 (R;US) 

MLAM assessment of air concentration, deposition, and dose 
for Chernobyl reactor accident, 15:14939 (R;US) 

Supplement to MRS [Monitored Retrievable Storage] systems 
study, Task F: Transportation impacts of a monitored retriev- 
able storage facility: Technical report, 15:12670 (R;US) 

HUMANS 
See HUMAN POPULATIONS 
HUMIDITY 

Effect of humidity on carbon adsorption performance in remov- 
ing organics from contaminated air streams. Report for 
January 1987-July 1988, 15:14897 (R;US) 

Investigation of porous silicon for vapor sensing, 15:14645 (R;US) 

HVAC SYSTEMS 

For heating, ventilating, and air conditioning systems, see 
SPACE HVAC SYSTEMS. 

insulating materials, present situation of technical expert system 
and its future. Insulation diagnosis expert system, high volt- 
age rotating machine, 15:13218 (RA;JP;In Japanese) 

HYDRATATION 
See HYDRATION 
HYDRATED ELECTRONS 
See HYDRATION 
SOLVATED ELECTRONS 
HYDRATES 

For chemical compounds or minerals. 

Thermal measurements on structure 1 and structure 2 pure 
clathrate hydrates and on natural gas samples: Final report, 
15:12588 (R;US) 

HYDRATION 

Addition of water; for addition of hydrogen use HYDROGENA- 
TION. 

Electrophilic additions to highly reactive enol ethers. The partic- 
ular role of resonance in determining the kinetic selectivity 
evidenced by extensive comparison of olefin bromination and 
hydration, 15:14355 (J;IL) 

HYDRAULIC FRACTURING 

Application of helical screw rheometer for rheological measure- 
ments, 15:12570 (RA;CA) 

Hydraulic fracturing experiment at Akinomiya, Akita, Japan (Part 
2), 15:13164 (RA;JP) 

Hydraulic fracturing experiments for hot dry rock development 
(part 1). Development of a new hydraulic fracturing method 
with using casing reamer and sand plug, 15:13151 (R;JP;In 
Japanese) 

New two-part logging program to aid in pre-hydraulic fracture 
design and post-fracture diagnosis, 15:12563 (RA;CA) 

Test plan for in situ stress measurement by the hydraulic fractur- 
ing method in boreholes RRL-6 and DC-4, 15:12893 (R;US) 

HYDRAULIC FRACTURING FLUIDS 

See FRACTURING FLUIDS 

HYDRAULICS 
MINET [momentum integral network] code documentation, 
15:13323 (R;US) 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ALKYNES 
ANTHRACENE 
BENZENE 
MESITYLENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 


STYRENE 
TOLUENE 
XYLENES 

Geology of underground storage for hydrocarbons in Israel. 
Concepts and case histories, 15:15294 (J;IL) 

Investigation of fuel-additive effects on sooting flames. Final re- 
port, 1 June 1986-31 May 1989, 15:14451 (R;US) 

Mass burn incineration with a presorted MSW fuel, 15:14952 
(J;US) 

Paleostratigraphy and paleogeography of the Permian-Triassic 
formation in Israel, and their hydrocarbon potential, 15:14997 
(RA;IL;in Hebrew) 

Production of liquid hydrocarbon fuels from peat, 15:12302 (J;US) 

Transport processes involving organic chemicals, 15:15121 
(RUS) 

HYDROCHLORIC ACID 

Mass burn incineration with a presorted MSW fuel, 15:14952 

(J;US) 
HYDROCYANIC ACID 
Reduction of NO, emissions in a swirled coal flame by particle 
injection into the internal recirculation zone, 15:12346 (RA;DE) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 

See also MAGNETOHYDRODYNAMICS 

Macrostatistical hydrodynamics: Progress report for year begin- 
ning April 15, 1989, 15:15387 (R;US) 

HYDROELECTRIC POWER 

Middle East regional cooperation in the use of energy resources 
under peace, 15:13659 (R;IL) 

Repair, evaluation, maintenance, and rehabilitation research 
program. Hydroelectric generator and generator-motor insula- 
tion tests. Final report, 15:13029 (R;US) 

HYDROELECTRIC POWER PLANTS 

See also PUMPED STORAGE POWER PLANTS 

A proposed methodology to assess the cumulative impacts of 
hydroelectric development in the Columbia River Basin, 
15:13026 (R;US) 

Geotechnical considerations in siting and outline design of the 
power station of the Mediterranean-Dead Sea hydroelectric 
project, 15:15058 (J;IL) 

Morphological and sedimentary changes expected in the upper 
Jordan River Basin as a result of the "Almagor” hydroelectric 
plant, 15:14996 (RA;IL;in Hebrew) 

Qualifications in energy, 15:12365 (R;IL) 

Quantification of the advantages of the Mediterranean-Dead 
Sea Canal project to the electricity economy, 15:13024 
(R;IL;In Hebrew and English) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 

Mass burn incineration with a presorted MSW fuel, 15:14952 

(J;US) 
HYDROGEN 

A collocation approach for quantum scattering based on the S- 
matrix version of the Kohn variational principle, 15:15382 (J;US) 

Combined methanation and desulfurization of synthesis gas by 
electrical discharge. Final report, April 1987-March 1989, 
15:13019 (R;US) 

Electron energy distributions and vibrational population distribu- 
tions, 15:15375 (R;US) 

High repetition rate intense ion beam diode, 15:15660 (BA;US) 

Operator approach to the calculation of the nonrelativistic ampli- 
tudes in a Coulomb field, 15:15370 (R;SU) 

Potential energy surfaces for Tc+H2 and Ru+H>2 reactions, 
15:14408 (J;US) 

Test of storage cell for polarized atomic hydrogen, 15:14732 
(J;US) 

Tests of a polarized source of hydrogen and deuterium based 
on a spin-exchange optical pumping and a storage cell for po- 
larized deuterium, 15:14733 (J;US) 

The time evolution of the velocity distribution of hydrogen atoms 
in a bath gas, 15:15385 (J;US) 

The ultra-cold polarized hydrogen jet project, 15:14727 (J;US) 
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HYDROGEN 


Theory of the dissociation dynamics of small molecules on 
metal surfaces: Finite temperature studies: Progress report, 
July 1, 1987—June 30, 1990, 15:14308 (R;US) 
Time-of-flight scattering and recoiling spectrometry. Ill. The 
structure of hydrogen on the W(211) surface, 15:14126 (J;US) 
VUV [vacuum ultraviolet] laser diagnostics of H~ ion sources, 
15:15371 (R;US) 
HYDROGEN 1 
First polarization results from the LAMPF 'SC target, 15:14721 
(J;US) 
Water on metal surfaces: A surprising isotope effect, 15:14317 
(BA;US) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN ADDITIONS 
Reducing the fuel consumption of an SI engine with hydrogen- 
enriched gasoline. Final report, 15:14010 (R;IL;in Hebrew and 
English) 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN COMPOUNDS 
See also DEUTERIUM COMPOUNDS 
HYDROGEN SULFIDES 
WATER 
Classical functional sensitivity analysis of coplanar inelastic scat- 
tering for Hp + Ho and its isotopic analogues, 15:14394 (J;US) 
Electronic nonadiabaticity in collinear reactive molecular colli- 
sions, 15:14376 (J;US) 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN DEUTERIDE 
Classical functional sensitivity analysis of coplanar inelastic scat- 
tering for Ho + He and its isotopic analogues, 15:14394 (J;US) 
Evaporation of solid polarized HD and pure ortho-D2, 15:14734 
(J;US) 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUELS 
Hydrogen Energy Coordinating Committee annual report: Sum- 
mary of DOE hydrogen programs for FY 1989, 15:12994 (R;US) 
HYDROGEN GENERATORS 
Reducing the fuel consumption of an SI engine with hydrogen- 
enriched gasoline. Final report, 15:14010 (R;IL;In Hebrew and 
English) 
Reduction of fuel consumption in petrol engines by addition of 
hydrogen. Interim report, 15:14012 (R;IL;In Hebrew) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 
See also HYDROGEN IONS 1 PLUS 
Polarized H~ and D~ source development at the Triangle Uni- 
versities Nuclear Laboratory, 15:14719 (J;US) 
Polarized ion source development at Brookhaven, 15:14718 
(J;US) 
HYDROGEN IONS 1 PLUS 
For H;* ions. 
Electric field effect on fast hydrogen atoms emerging from thin 
carbon foils, 15:15380 (J;US) 
Influence of pH extremes on sporulation and ultrastructure of 
sarcina ventriculi, 15:15239 (J;US) 
HYDROGEN PRODUCTION 
Breeding of hydrogen producing anaerobic bacteria. Cellulase 
secretion from transformed Escherichia coli JM109, 15:12993 
(R;JP;In Japanese) 
Possibilities of introducing solar hydrogen into future electricity 
and energy supply systems: Demonstrated by the example of 
the Federal Republic of Germany: Report 4.3.8, 15:12991 
(RA;CA) 
Reduction of fuel consumption in petrol engines by addition of 
hydrogen. Interim report, 15:14012 (R;IL;In Hebrew) 
Solar hydrogen production from water and coal: An engineering 
and economic assessment: Report 4.3.18, 15:12186 (RA;CA) 
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The Euro-Quebec hydro-hydrogen pilot project: Report 4.3.1, 
15:12992 (RA;CA) 
HYDROGEN STORAGE 
Reduction of fuel consumption in petrol engines by addition of 
hydrogen. Interim report, 15:14012 (R;IL;In Hebrew) 


HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Combined methanation and desulfurization of synthesis gas by 
electrical discharge. Final report, April 1987-March 1989, 
15:13019 (R;US) 


HYDROLOGY 

Earth Science Research Administration Annual research pro- 
jects summary, 1981, 15:15259 (R;IL;in Hebrew) 

Effects of drilling fluid invasion on hydraulic characterization of 
low permeability basalt horizons: A field evaluation, 15:12845 
(R;US) 

Ground-water modeling: An overview and status report. Final 
report, September 1985-September 1988, 15:15099 (R;US) 
Impacts of exploration and testing on site performance, 

15:12783 (R;US) 

State of Nevada comments on the US Department of Energy 
Site Characterization Plan, Yucca Mountain site, Nevada: 
Volume 1, 15:12690 (R;US) 


HYDROMETALLURGY 
Energy aspects in hydrometallurgy, 15:13853 (RA;CA) 


HYDRONIUM RADICALS 
Vibrational spectroscopy of the hydrated hydronium cluster ions 
H30*-(H20)p (n=1, 2, 3), 15:14302 (J;US) 
HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 


HYDROTHERMAL SYSTEMS 

Carbon, oxygen, and sulfur isotope studies of the hydrothermal 
mineralization in the Gavnunim Valley, Makhtesh Ramon, Is- 
rael, 15:13145 (J;IL) 

Safety analysis for operation of the hydrothermal corrosion test 
systems, 15:12778 (R;US) 

Vapor-transport of tungsten and its geologic application, 
15:13160 (RA;JP) 

HYDROXY COMPOUNDS 

For organic compounds only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS. 

See also ALCOHOLS 

Kinetic studies of the reactions of F and OH and CH3OH, 
15:14368 (J;US) 

Synthesis, characterization, and solid-state structure of a new 
hexachelating ligand and its complex with gallium(Ill), 
15:14379 (J;US) 

HYDROXYBENZENE 

See PHENOL 

HYDROXYL RADICALS 

Absorption spectroscopy for the detection of hydroxyl radicals in 
the troposphere, 15:14857 (R;DE;In German) 

Ambient air hydroxyl radical concentrations: Measurements and 
model predictions, 15:14905 (R;US) 

HYDROXYNAPHTHALENES 
See NAPHTHOLS 
HYDROXYPROPIONIC ACID-ALPHA 
See LACTIC ACID 
HYPERCUBE COMPUTERS 
Multilevel parallel solver for block tridiagonal and banded linear 
systems. Technical report, 15:15800 (R;US) 
HYPERFRAGMENTS 
See HYPERNUCLE! 
HYPERNUCLE! 

Proceedings of TRIUMF/KEK workshop on _ hypernuciear 

physics at KAON, 15:15414 (R;JP) 
HYPERONS 

Massive quark polarization in Quantum Chromodynamics sub- 

processes, 15:15444 (R;US) 





| CODES 

Extension of the Integrated Tiger Series (ITS) of electron-photon 

Monte Carlo codes to 100 GeV: Revision 1, 15:15585 (R;US) 
IAEA 

International co-operation: Overview of the IAEA's programmes 

on advanced reactors, 15:15789 (J;XA) 
ICF DEVICES 

Comparisons of recent e-beam pumped KrF laser experiments 
with model predictions, 15:14658 (BA;US) 

Overview of defense applications of ICF [Inertial Confinement 
Fusion], 15:15686 (R;US) 

IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IDAHO CHEMICAL PROCESSING PLANT 

Criticality evaluations of scrambled fuel in water basin storage, 
15:14537 (J;US) 

IDAHO NATIONAL ENGINEERING LABORATORY 

Prior to 1976 known as NATS and older material is so indexed. 

Modeling contaminant migration from a mixed-waste disposal 
site: Studies of controlling factors and processes, 15:12963 
(J;US) 

IDEAL FLOW 
Effect of particle velocity fluctuations on the inertia coupling in 
two-phase flow, 15:14553 (RA;US) 
IGNEOUS ROCKS 
See also PLUTONIC ROCKS 
VOLCANIC ROCKS 

Sinai granites: a discussion of their origin based on petrological 

and Sr-isotope constraints, 15:15293 (J;IL) 
IGNITION 

The influence of the spark discharge characteristics on the mini- 

mum ignition energy of CH,-air mixture, 15:12589 (J;IL) 
IGNITION SYSTEMS 
Scheduling sporadic and aperiodic events in a hard real-time 
system. Final report, 15:13395 (R;US) 
IGT WASTE PROCESS 
See BIOGAS PROCESS 
ILLINOIS 

Illinois homeowner's guide to reduction of indoor radon. Final re- 
port, 15:14908 (R;US) 

Management strategies for landscape waste: Collection, com- 
posting, marketing. Final report, 15:13994 (R;US) 

Research on improved and enhanced oil recovery in Illinois 
through reservoir characterization: Technical progress report, 
September 28—December 28, 1989, 15:12441 (R;US) 

IMAGE PROCESSING 

A dynamic programming algorithm applied to track initiation, 
15:12986 (R;US) 

Determining the pose of three-dimensional objects through mul- 
tisensor fusion, 15:14520 (R;US) 

Feasible images and practical stopping rules for iterative algo- 
rithms in emission tomography, 15:15174 (J;US) 

Positron emission tomographic imaging of tumors using mono- 
clonal antibodies: Progress report, April 15, 1989—April 14, 
1990, 15:15190 (R;US) 

Present situation of remote sensing technology and its prob- 
lems. Data processing of remote sensed image, 15:14864 
(RA;JP;In Japanese) 

IMAGE SCANNERS 

Formation micro scanner applications in southwestern Ontario, 
15:12466 (RA;CA) 

Present situation of remote sensing technology and its prob- 
lems. Present situation of optical remote sensing and its 
future, 15:14796 (RA;JP;In Japanese) 

IMAGE TUBES 

Threshold sensitivity of an X-ray image tube to 1 MeV 

bremsstrahlung, 15:14760 (R;SU;In Russian) 
IMIDAZOLES 

Supercritical fluid thermodynamics for coal processing: Topical 
report, September 15, 1988—September 30, 1989, 15:12313 
(R;US) 


IMPACT SHOCK 
Numerical simulation of shock response of fluid-filled porous 
rocks, 15:14822 (R;US) 
IMPERFECTIONS 
See DEFECTS 


IMPERMEABLE DRY ROCK 


See HOT-DRY-ROCK SYSTEMS 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
IN-SITU GASIFICATION 
Coal 

Pumping carbon and hydrogen out of the ground using the un- 
derground coal hydrogasification hydrocarbS™ process 
(UCHG-HCP), 15:12241 (RA;US) 

Commercialization 
Rawlins UCG demonstration plant environmental program, 
15:12229 (RA;US) 
Demonstration Plants 
Rawlins clean coal technology program, 15:12231 (RA;US) 
Economic Analysis 

The commercial UCG (underground gasification of coal) to am- 
monia plant at Rawlins, 15:12234 (RA;US) 

The future development of UCG (underground coal gasification) 
in western Europe, 15:12236 (RA;US) 

Environmental Effects 

Results of the groundwater restoration demonstration project, 
Hanna underground coal gasification test site, Wyoming, 
15:12230 (RA;US) 

Venting, flushing, and cooling of the RM1 UCG (underground 
coal gasification) cavities, 15:12227 (RA;US) 

Field Tests 

Test of direct methanation at Rocky Mountain | underground 

coal gasification, 15:12221 (RA;US) 
Ground Water 

Groundwater chemistry changes in the Hanna No. 1 coal seam 
during the Rocky Mountain 1 underground coal gasification 
test, Hanna, Wyoming, 15:12226 (RA;US) 

ignition Systems 

Execution and performance of the CRIP process during the 
Rocky Mountain | UCG underground coal gasification field 
test, 15:12219 (RA;US) 

Physical Properties 
Natural coal-combustion pyrometamorphism: Relevance to un- 
derground coal gasification, 15:12238 (RA;US) 
Pilot Plants 
Rawlins CCT process engineering and design, 15:12233 (RA;US) 
Research Programs 

UCG (Underground Coal Gasification) program overview, 

15:12196 (RA;US) 
Site Characterization 

A commercial UCG (underground coal gasification) project in 
New Zealand, 15:12237 (RA;US) 

A site characterization program for Energy International, Inc.’s 
udnerground coal gasification project North Knobs site, Car- 
bon County, Wyoming, 15:12232 (RA;US) 

Changes in groundwater quality caused by in-situ gasification of 
east Texas lignite, 15:12223 (RA;US) 

Groundwater temperatures at the Rocky Mountain 1 under- 
ground coal gasification site, Carbon County, Wyoming, 
15:12225 (RA;US) 

Permitting underground coal gasification projects in Wyoming: 
After Rocky Mountain 1, 15:12228 (RA;US) 

Process implications of the RM | underground coal gasification 
test, 15:12222 (RA;US) 

Process product characterization for Rocky Mountain 1 UCG 
(underground coal gasification) project, 15:12224 (RA;US) 

Resource recovery and cavity growth during the Rocky Moun- 
tain | field test, 15:12220 (RA;US) 

Simulation of a two-dimensional gas flow in a coal seam - Mod- 
eling and calculations in respect to reverse combustion 
linking, 15:12240 (RA;US) 

INCIDENTS 
See ACCIDENTS 
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INCINERATION 


INCINERATION 
See COMBUSTION 
INCINERATORS 

Application of low-NOx precombustor technology to the inciner- 
ation of nitrogenated wastes, 15:13892 (R;US) 

Cleaning of flue gases from waste combustors, 15:13997 (R;US) 

Compliance testing of Consumat Silver Reclamation Incinerator 
Number 4, Offutt Air Force Base, Nebraska. Final report, 
15:13827 (R;US) 

Draft test report: A performance test on a spray dryer, fabric fil- 
ter, and wet-scrubber system. Draft report, 15:14915 (R;US) 

POHCS (Principal Organic Hazardous Constituents) and PICS 
(products of incomplete combustion) screening protocol. Final 
report, February-August 1987, 15:13895 (R;US) 

Planning for air toxics monitoring for MSW [municipal solid 
waste] and RDF [resource recovery facility] combustion facili- 
ties, 15:14848 (RA;CA) 

Radioactivity partitioning in incinerators for miscellaneous low- 
level wastes, 15:12703 (R;GB) 

INCLINED STRATA 

Practical applications of the pneumatic stowing in large thick- 
nesses and high inclinations, 15:12357 (R;XE;In French) 

SHIVA processing: The integration of fundamental geological 
principles with dipmeter computations, 15:14785 (RA;CA) 

INCLUSION COMPLEXES 

See CLATHRATES 

INCLUSIONS 

Variations in volatiles in magma bodies based on studies of melt 
inclusions: Report of research project for sabbatical year, 
September 15, 1988 to June 15, 1989, 15:15289 (R;US) 

INCOMPRESSIBLE FLOW 

A mathematical model for turbulent incompressible flows 
through mixing grids, 15:15802 (R;FR) 

Effect of particle velocity fluctuations on the inertia coupling in 
two-phase flow, 15:14553 (RA;US) 

INDIA 

Condition monitoring of rotating elements using acoustic emis- 
sion: Indian scenario, 15:14576 (BA;US) 

Nuclear power program and performance of existing nuclear 
stations in india, 15:13360 (J;US) 

Renewable energy technologies: Indian experience: Report 
4.3.21, 15:13693 (RA;CA) 

INDICATOR SPECIES 

See BIOLOGICAL INDICATORS 
INDIUM 111 

Indium 111. Radiation protection, 15:15590 (R;SE;in Swedish) 
INDIUM ALLOYS 

Materials tests in support of an MHD [magnetohydrodynamic] 
coal combustor, 15:12368 (R;US) 

Thermodynamic behavior of the heavy-fermion compounds 
Ce3X (X=Al,In,Sn), 15:14127 (J;US) 

INDIUM ARSENIDES 

Material growth and characterization for solid state devices. Fi- 

nal report, 1 December 1983-31 May 1988, 15:14212 (R;US) 
INDIUM COMPLEXES 

Recent progress in BEDT-TTF based synthetic metals, 

15:14240 (J;US) 
INDIUM PHOSPHIDES 

Material growth and characterization for solid state devices. Fi- 

nal report, 1 December 1983-31 May 1988, 15:14212 (R;US) 
INDIUM SELENIDE SOLAR CELLS 

Combined (photo)calorimetric and (photo)electrical investigation 
of energy conversion losses in photovoltaic solar cells. Annual 
report, 15:13045 (R;IL) 

INDOOR AIR POLLUTION 

First-phase study design for the US Navy Radon Assessment 
and Mitigation Program (NAVRAMP), 15:13728 (R;US) 

Illinois homeowner's guide to reduction of indoor radon. Final re- 
port, 15:14908 (R;US) 

Indoor air quality in weatherization program homes: Final re- 
port, 15:13786 (R;US) 

Practical problems reducing radon in houses: Practical 
problems encountered during efforts to reduce radon concen- 
tration in houses, 15:14893 (R;US) 
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Radon mitigation choices in the United States: A comparison of 
private- and public-sector developments, 15:14885 (R;US) 

Radon reduction in crawl-space houses, 15:14894 (R;US) 

Ventilation characteristics of new unoccupied manufactured 
homes built to the model conservation standards in the Pacific 
Northwest, 15:13807 (J;US) 


INDUCTION LOGGING 
Introduction to the high resolution induction tool, 15:12426 
(RA;CA) 
R; determination from digital induction conductivity measure- 
ments, 15:12434 (RA;CA) 
INDUCTORS 
See SOLENOIDS 


INDUSTRIAL ACCIDENTS 
Injury experience in coal mining, 1988, 15:14593 (R;US) 
International Commission for the Protection of the Rhine River 
Against Pollution. Annual report 1987, 15:14977 (R;DE;In 
German, French) 


INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 

COAL GASIFICATION PLANTS 
COAL PREPARATION PLANTS 
COKING PLANTS 
FEED MATERIALS PLANTS 
PETROLEUM REFINERIES 
WASTE PROCESSING PLANTS 


Air Pollution 

BLP: Bouyant Line and Point Source Dispersion Model. 
EPA/ORD (Environmental Protection Agency/Office of Re- 
search and Development) air-quality simulation model. 
Model-Simulation, 15:14920 (R;US) 

ISCST: Industrial Source Complex Short Term. EPA/ORD (Envi- 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model (for microcomput- 
ers). Model-Simulation, 15:14917 (R;US) 

Automation 

High-technology on plant engineering of Nagoya works, 

15:14080 (RA;JP;in Japanese) 
Chemical Industry 

Application of the recommendations from a survey of energy in 
industry. Part A., 15:13638 (R;IL;In Hebrew) 

Cost of electricity cuts and losses due to disturbances in se- 
lected industrial factories, 15:13651 (R;IL;iIn Hebrew) 


Energy Conservation 

Application of the recommendations from a survey of energy in 
industry. Part A., 15:13638 (R;IL;in Hebrew) 

Energy conservation at the Miluz factory, 15:13841 (R;IL;In He- 
brew) 

Surveys to evaluate potential energy savings in industrial plants 
and institutions, 15:13771 (R;IL;in Hebrew) 

Surveys to identify the potential for energy savings in industrial 
plants and institutions. Collection of information sheets, 
15:13772 (R;IL;In Hebrew) 

Energy Demand 

Application of the recommendations from a survey of energy in 

industry. Part A., 15:13638 (R;IL;In Hebrew) 
Food Industry 

Application of the recommendations from a survey of energy in 
industry. Part A., 15:13638 (R;IL;in Hebrew) 

Cost of electricity cuts and losses due to disturbances in se- 
lected industrial factories, 15:13651 (R;IL;in Hebrew) 

Industrial Wastes 

Characterization and control of radionuclide emissions from 
elemental phosphorus production. Report for May 1988- 
February 1989, 15:14877 (R;US) 

Petroleum Industry 

Cost of electricity cuts and losses due to disturbances in se- 

lected industrial factories, 15:13651 (R;IL;lIn Hebrew) 
Power Supplies 

Cost of electricity cuts and losses due to disturbances in se- 

lected industrial factories, 15:13651 (R;IL;In Hebrew) 





Process Heat 

Competitive position of natural gas: Manufacturing automation 
and process controls: Topical report, April 1989, 15:12580 
(R;US) 

Surveys 

Application of the recommendations from a survey of energy in 

industry. Part A., 15:13638 (R;IL;iIn Hebrew) 
Textile Industry 

Application of the recommendations from a survey of energy in 
industry. Part A., 15:13638 (R;IL;in Hebrew) 

Cost of electricity cuts and losses due to disturbances in se- 
lected industrial factories, 15:13651 (R;IL;in Hebrew) 

Wood Products Industry 

Cost of electricity cuts and losses due to disturbances in se- 

lected industrial factories, 15:13651 (R;IL;in Hebrew) 
INDUSTRIAL RADIOGRAPHY 

See also BIOMEDICAL RADIOGRAPHY. 

Review of progress in quantitative nondestructive evaluation. 
Volume 8A and Volume 8B, 15:14571 (B;US) 

INDUSTRIAL SECTOR 

See INDUSTRY 

INDUSTRIAL WASTES 
Acid Mine Drainage 

Health assessment for Clear Creek/Central City, Clear Creek 
and Gilpin Counties, Colorado, Region 8. CERCLIS No. 
COD980717557. Final report, 15:13889 (R;US) 

Air Pollution 

Health assessment for McColl Site, Fullerton, California, Region 
9. CERCLIS No. O9CAD980498695. Preliminary report, 
15:13923 (R;US) 

ISCLT: Industrial Source Complex Long Term. EPA/ORD (Envi- 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14930 (R;US) 

ISCST: Industrial Source Complex Short Term. EPA/ORD (Envi- 
ronmental Protection Agency/Ooffice of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14931 (R;US) 

Catalytic Combustors 

NOx reduction in catalytically stabilized thermal burners. Annual 

report, pril 1, 1988-March 31, 1989, 15:14591 (R;US) 
Cleaning 

Clean-up of soil contaminated with heavy hydrocarbons, 

15:14983 (RA;CA) 
Environmental Exposure 

Health assessment for Eagle Mine, Minturn, Colorado, Region 8. 

CERCLIS No. COD81961518. Final report, 15:13885 (R;US) 
Ground Disposal 

Health assessment for Jibboom Junkyard, Sacramento, Califor- 
nia, Region 9. CERCLIS No. CAD980737613. Final report, 
15:13930 (R;US) 

Health assessment for Waste, Inc., Michigan City, Indiana, Re- 
gion 5. CERCLIS No. IND980504005. Preliminary report, 
15:13880 (R;US) 

Hazardous Materials 

Progress toward implementing Superfund fiscal year 1987. Re- 
port to Congress (Final), 15:13614 (R;US) 

Small-quantity generator's handbook for managing RCRA (Re- 
source Conservation and Recovery Act) wastes. Photo 
finishing, 15:13613 (R;US) 

Superfund Record of Decision (EPA Region 3): Strasburg Land- 
fill, PA. (First Remedial Action), June 1989, 15:13886 (R;US) 

Superfund Record of Decision (EPA Region 4): Celanese 
(Shelby Fiber Operations), Inc. (Second Remedial Action), 
March 1989. Final report, 15:13969 (R;US) 

Superfund Record of Decision (EPA Region 5): Byron Salvage 
Yard, IL. (Third Remedial Action), June 1989, 15:13968 (R;US) 

Superfund Record of Decision (EPA Region 5): Midco |, IN. (First 
remedial action), June 1989. Final report, 15:13890 (R;US) 

Superfund Record of Decision (EPA Region 5): Midco Il, IN. (First 
remedial action), June 1989. Final report, 15:13891 (R;US) 

Superfund Record of Decision (EPA Region 9): Fairchild Semi- 
conductor (San Jose), CA. (First Remedial Action), March 
1989. Final report, 15:13888 (R;US) 


INDUSTRIAL WASTES 
Land Pollution 


Technology evaluation report: SITE (Superfund Innovative 
Technology Evaluation) program demonstration test. Interna- 
tional Waste Technologies in-situ stabilization/solidification, 
Hialeah, Florida, Volume 1, 15:13875 (R;US) 

Technology evaluation report: SITE program demonstration 
test. International Waste Technologies in-situ  stabiliza- 
tiorn/solidification, Hialeah, Florida. Volume 2, 15:13876 (R;US) 


Land Pollution 

Health Assessment for Wasatch Chemical (Lot 6), Salt Lake 
City, Utah, Region 8. CERCLIS No. UTd000716399. Prelimi- 
nary report, 15:13908 (R;US) 

Health assessment for Allied Plating, Inc., Portland, Oregon, 
Region 10. CERCLIS No. ORD009051442. Preliminary re- 
port, 15:13953 (R;US) 

Health assessment for Apache Powder, St. David, Arizona, Re- 
gion 9. CERCLIS No. AZD008399263. Preliminary report, 
15:13943 (R;US) 

Health assessment for Atlas and Coalinga Asbestos Mines, 
Fresno County, California, Region 9. Cerclis Nos. 
CAD980496863 and CAD980817217. Preliminary report, 
15:13939 (R;US) 

Health assessment for Broderick Wood Products Site, Denver, 
Adams County, Colorado, Region 8. CERCLIS No. 
COD000110254. Final report, 15:13883 (R;US) 

Health assessment for Bunker Hill Site, Kellog, Shoshone 
County, Idaho, Region 10. CERCLIS No. 1DD048340921. 
Preliminary report, 15:13950 (R;US) 

Health assessment for Burlington Northern Somers Tie Treating 
Plant NPL (National Priorities List) Site, Somers, Montana, 
Region 8. CERCLIS No. MTD053038386. Final report, 
15:13898 (R;US) 

Health assessment for California Guich Site, Leadville, Lake 
County, Colorado, Region 8. CERCLIS No. COD980717938. 
Final report, 15:13884 (R;US) 

Health assessment for Coast Wood Preserving, Ukiah, Mendo- 
cino County, California, Region 9. CERCLIS No. 
CAD063015887. Preliminary report, 15:13937 (R;US) 

Health assessment for Del Norte County Pesticide Storage 
Area, Cresent City, Del Norte County, California, Region 9. 
CERCLIS No. CAD000626176. Final report, 15:13936 (R;US) 

Health assessment for Eagle Mine, Minturn, Colorado, Region 8. 
CERCLIS No. COD81961518. Final report, 15:13885 (R;US) 

Health assessment for East Helena, East Helena, Montana, Re- 
gion 8. CERCLIS No. MTD006230346. Preliminary report, 
15:13899 (R;US) 

Health assessment for FMC Fresno National Priorities List 
(NPL) Site, Fresno, California, Region 9. CERCLIS No. 
CAD000629998. Preliminary report, 15:13932 (R;US) 

Health assessment for Fairchild Semiconductor Corporation 
Proposed National Priorities List Site, Intel Corporation Na- 
tional Priorities List Site, Raytheon Company National 
Priorities List Site, Mountain View, California, Region 9. CER- 
CLIS No. CAD095989778. Final report, 15:13935 (R;US) 

Health assessment for Firestone National Priorities List (NPL) 
Site, Salinas, Monterey County, California, Region 9. CERCLIS 
No. CAD990793887. Preliminary report, 15:13933 (R;US) 

Health assessment for Frontier Hard Chrome Site, Vancouver, 
Washington, Region 10. CERCLIS No. WAD053614988. Final 
report, 15:13957 (R;US) 

Health assessment for Harbor Island Lead, Seattle, 
King County, Washington, Region 10. CERCLIS No. 
WAD980722839. Preliminary report, 15:13958 (R;US) 

Health assessment for Hill Air Force Base, Ogden, Utah, Re- 
gion 8. CERCLIS No. UT0571724350. Preliminary report, 
15:13905 (R;US) 

Health assessment for IBM Site, Santa Clara County, San Jose, 
California, Region 9. CERCLIS No. 990843989. Preliminary 
report, 15:13931 (R;US) 

Health assessment for Idaho Pole, Bozeman, Montana, Region 
8. CERCLIS No. MTD006232276. Preliminary report, 
15:13900 (R;US) 

Health assessment for Kaiser Aluminum and Chemical Corpora- 
tion, Mead, Spokane County, Washington, Region 10. 
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INDUSTRIAL WASTES 
Land Pollution 


CERCLIS No. WAD000065508. Preliminary report, 15:13959 
(R;US) 

Health assessment for Liquid Gold-Richmond, Richmond, Gon- 
tra Costa County, California, Region 9. CERCLIS No. 
CAT000646208. Preliminary report, 15:13929 (R;US) 

Health assessment for Lorentz Barrel and Drum Company, San 
Jose, Santa Clara County, California, Region 9. CERCLIS 
No. CAD029295706. Preliminary report, 15:13928 (R;US) 

Health assessment for MGM Brakes Company National Priori- 
ties List (NPL) Site, Cloverdale, California, Region 9. 
CERCLIS No. CAD000074120. Final report, 15:13922 (R;US) 

Health assessment for Marley Cooling Tower Company, Stock- 
ton, California, Region 9. CERCLIS No. CAD009140120. 
Preliminary report, 15:13926 (R;US) 

Health assessment for McCarty's/Pacific Hide and Fur National 
Priorities List (NPL) Site, Pocatello, Idaho, Region 10. CER- 
CLIS No. IDD098812878. Final report, 15:13951 (R;US) 

Health assessment for McChord Air Force Base, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WA8570024200. Preliminary report, 15:13960 (R;US) 

Health assessment for McClellan Air Force Base, Sacramento, 
California, Region 9. CERCLIS No. CA4570024337. Prelimi- 
nary report, 15:13924 (R;US) 

Health assessment for McColl Site, Fullerton, California, Region 
9. CERCLIS No. O09CAD980498695. Preliminary report, 
15:13923 (R;US) 

Health assessment for Midvale Slag Site, Midvale, Utah, Region 
8. CERCLIS No. UTD081834277. Preliminary report, 
15:13906 (R;US) 

Health assessment for Milltown Reservoir Sediments, Milltown, 
Montana, Region 8. CERCLIS No. MTD980717565. Prelimi- 
nary report, 15:13901 (R;US) 

Health assessment for Monolithic Memories, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD049236201. Preliminary 
report, 15:13920 (R;US) 

Health assessment for Montana Pole and Treating Plant, Butte, 
Montana, Region 8. CERCLIS No. MTD006230635. Prelimi- 
nary report, 15:13902 (R;US) 

Health assessment for NL/Gould NPL (National Priorities List) 
Site, Portland, Oregon, Region 10. CERCLIS No. 
ORD095003687. Final report, 15:13954 (R;US) 

Health assessment for National Semiconductor Corporation, 
Santa Clara, Santa Clara County, California, Region 9. CER- 
CLIS No. CAD041472986. Preliminary report, 15:13919 (R;US) 

Health assessment for Northwest Transformer Salvage Yard 
National Priorities List (NPL) Site, Whatcom County, Wash- 
ington, Region 10. CERCLIS No. WAD027315621. Final 
report, 15:13961 (R;US) 

Health assessment for Norton Air Force Base, San Bernardino, 
California, Region 9. CERCLIS No. CA4570024345. Prelimi- 
nary report, 15:13918 (R;US) 

Health assessment for Rhone Poulenc (ZOECON), East Palo 
Alto, San Mateo County, California, Region 9. CERCLIS No. 
CAT000611350. Final report, 15:13917 (R;US) 

Health assessment for San Jose Facility of Fairchild Semicon- 
ductor Corporation Proposed NPL Site, San Jose, California, 
Region 9. CERCLIS No. CAD097012298. Final report, 
15:13934 (R;US) 

Health assessment for Selma Pressure Treating (SPT) National 
Priorities List (NPL) Site, Fresno, California, Region 9. CER- 
CLIS No. CAD029452141. Final report, 15:13916 (R;US) 

Health assessment for Signetics, Inc., Sunnyvale, California, 
Region 9. CERCLIS No. CAD070466479. Preliminary report, 
15:13914 (R;US) 

Health assessment for Silver Mountain Mine, Loomis, 
Okanogan County, Washington, Region 10. CERCLIS No. 
WAD980722789. Preliminary report, 15:13964 (R;US) 

Health assessment for Smuggler Mountain Site, Aspen, Putkin 
County, Colorado, Region 8. CERCLIS No. COD980806277. 
Final report, 15:13896 (R;US) 

Health assessment for Southern Pacific Transportation Com- 
pany, Roseville, California, Region 9. CERCLIS No. 
CAD000828255. Preliminary report, 15:13912 (R;US) 
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Health assessment for Tooele Army Depot (North Area), Tooele, 
Utah, Region 8. CERCLIS No. UT3213820894. Preliminary 
report, 15:13907 (R;US) 

Health assessment for Union Pacific Railroad Yard-Pocatello 
Sludge Pit, Pocatello, Idaho, Region 10. CERCLIS No. 
IDD055030852. Preliminary report, 15:13952 (R;US) 

Health assessment for Van Waters and Rogers, Incorporated, 
San Jose, Santa Clara County, California, Region 9. CERCLIS 
No. CAD010925576. Preliminary report, 15:13909 (R;US) 

Health assessment for Watkins-Johnson Facility, Scotts Valley, 
California, Region 9. CERCLIS No. CAD980893234. Prelimi- 
nary report, 15:13949 (R;US) 

Health assessment for Westinghouse Plant, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD001864081. Preliminary 
report, 15:13948 (R;US) 

Health assessment for Whitewood Creek, Lawrence and Mead 
Counties, South Dakota, Region 8. CERCLIS No. 
$D980717136. Preliminary report, 15:13904 (R;US) 

Health assessment for Wyckoff/Eagle Harbor, Bainbridge Is- 
land, Washington, Region 10. CERCLIS No. WA009248295. 
Preliminary report, 15:13965 (R;US) 


Mill Tailings 

Health assessment for Homestake Mining Company, Grants, 
Valencia County, New Mexico, Region 6. CERCLIS No. 
NMD007860935. Preliminary report, 15:12729 (R;US) 

Health assessment for United Nuclear Corporation Churchrock 
NPL (National Priorities List) Site, McKinley County, New 
Mexico, Region 6. CERCLIS No. NMD030443303. Final re- 
port, 15:12728 (R;US) 

Minimization 

Industrial response to a waste minimization survey in Ten- 

nessee, 15:13978 (J;US) 
Pyrolysis 

Development of a system to combine solvent recovery with the 

recovery of heat residual organic wastes, 15:13837 (R;CA) 


Radioactive Materials 
Characterization and control of radionuclide emissions from 
elemental phosphorus production. Report for May 1988- 
February 1989, 15:14877 (R;US) 


Radioactive Wastes 
Health assessment for Monticello Radioactive Contaminated 
Properties, Monticello, Utah, Region 8. CERCLIS No. 
UTD980667208. Preliminary report, 15:12732 (R;US) 


Sanitary Landfills 

Health assessment for Duell and Gardner Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID980504716. 
Preliminary report, 15:13881 (R;US) 

Health assessment for FMC Pesticide Pit, Yakima, Washington, 
Region 10. CERCLIS No. WAD009039785. Preliminary re- 
port, 15:13956 (R;US) 

Health assessment for Fadrowski Drum Disposal Site, Franklin, 
Wisconsin, Region 5. CERCLIS No. WID980901227. Prelimi- 
nary report, 15:13882 (R;US) 

Health assessment for Louisiana-Pacific National Priorities List 
(NPL) Site, Oroville, Butte County, California, Region 9. CER- 
CLIS No. CAD065021594. Preliminary report, 15:13927 (R;US) 

Health assessment for Moffett Naval Air Station National Priori- 
ties List (NPL) Site, Sunnyvale, Santa Clara County, 
California, Region 9. CERCLIS No. CA2170090078. Final re- 
port, 15:13921 (R;US) 

Health assessment for Old City Dump 1, Columbus, 
Bartholomew County, Indiana, Region 5. CERCLIS No. 
IND980607626. Preliminary report, 15:13622 (R;US) 

Health assessment for Stringfellow, Glen Avon, California, Re- 
gion 9. CERCLIS No. CAT08001286. Final report, 15:13911 
(R;US) 

Health assessment for Thompson-Hayward Chemical Com- 
pany, Fresno, Fresno County, California, Region 9. CERCLIS 
No. CAD009106220. Preliminary report, 15:13910 (R;US) 

Toxic Materials 

Locating and estimating air emissions from sources of per- 
chloroethylene and trichloroethylene. Final report, 15:14884 
(R;US) 





Toxicity 
Characterizing the genotoxicity of hazardous industrial wastes 
and effluents using short-term bioassays, 15:13894 (R;US) 


Waste Disposal 
Health assessment for Old iIniand Pit (Spokane Steel 
Foundry), Spokane, Washington, Region 10. CERCLIS No. 
WAD980982557. Preliminary report, 15:13962 (R;US) 


Waste Processing 
Economic analysis of proposed revised effluent standards and 
limitations for the petroleum-refining industry, 15:12517 (R;US) 
Sulfur dioxide control (excludes coal-burning sources). June 
1986-September 1989 (Citations from the NTIS data base). 
Report for June 1986-September 1989, 15:14891 (R;US) 


Water Pollution 

Health Assessment for Wasatch Chemical (Lot 6), Salt Lake 
City, Utah, Region 8. CERCLIS No. UTd000716399. Prelimi- 
nary report, 15:13908 (R;US) 

Health assessment for Aerojet-General Corporation, Rancho 
Cordova, Sac Ramento County, California, Region 9. CER- 
CLIS No. CAD980358832. Preliminary report, 15:13941 (R;US) 

Health assessment for Allied Plating, Inc., Portland, Oregon, 
Region 10. CERCLIS No. ORD009051442. Preliminary re- 
port, 15:13953 (R;US) 

Health assessment for Anaconda Smelter Site, Anaconda, Deer 
Lodge County, Montana, Region 8. CERCLIS No. 
MTD093291656. Final report, 15:13897 (R;US) 

Health assessment for Apache Powder, St. David, Arizona, Re- 
gion 9. CERCLIS No. AZD008399263. Preliminary report, 
15:13943 (R;US) 

Health assessment for Applied Materials, Santa Clara, Santa 
Clara County, California, Region 9. CERCLIS No. 
CAD042728840. Preliminary report, 15:13940 (R;US) 

Health assessment for Atlas and Coalinga Asbestos Mines, 
Fresno County, California, Region 9. Cerclis Nos. 
CAD980496863 and CAD980817217. Preliminary report, 
15:13939 (R;US) 

Health assessment for Beckman Industries National Priorities 
List (NPL) Site, Porterville, Tulare County, California, Region 9. 
CERCLIS No. CAD048645444. Final report, 15:13938 (R;US) 

Health assessment for Broderick Wood Products Site, Denver, 
Adams County, Colorado, Region 8. CERCLIS No. 
COD0001 10254. Final report, 15:13883 (R;US) 

Health assessment for Bunker Hill Site, Kellog, Shoshone 
County, Idaho, Region 10. CERCLIS No. IDD048340921. 
Preliminary report, 15:13950 (R;US) 

Health assessment for Burlington Northern Somers Tie Treating 
Plant NPL (National Priorities List) Site, Somers, Montana, 
Region 8. CERCLIS No. MTD053038386. Final report, 
15:13898 (R;US) 

Health assessment for California Gulch Site, Leadville, Lake 
County, Colorado, Region 8. CERCLIS No. COD980717938. 
Final report, 15:13884 (R;US) 

Health assessment for Coast Wood Preserving, Ukiah, Mendo- 
cino County, California, Region 9. CERCLIS No. 
CAD063015887. Preliminary report, 15:13937 (R;US) 

Health assessment for Del Norte County Pesticide Storage 
Area, Cresent City, Del Norte County, California, Region 9. 
CERCLIS No. CAD000626176. Final report, 15:13936 (R;US) 

Health assessment for Eagle Mine, Minturn, Colorado, Region 8. 
CERCLIS No. COD81961518. Final report, 15:13885 (R;US) 

Health assessment for East Helena, East Helena, Montana, Re- 
gion 8. CERCLIS No. MTD006230346. Preliminary report, 
15:13899 (R;US) 

Health assessment for FMC Fresno National Priorities List 
(NPL) Site, Fresno, California, Region 9. CERCLIS No. 
CAD000629998. Preliminary report, 15:13932 (R;US) 

Health assessment for Fairchild Semiconductor Corporation 
Proposed National Priorities List Site, Intel Corporation Na- 
tional Priorities List Site, Raytheon Company National 
Priorities List Site, Mountain View, California, Region 9. CER- 
CLIS No. CAD095989778. Final report, 15:13935 (R;US) 

Health assessment for Firestone National Priorities List (NPL) 
Site, Salinas, Monterey County, California, Region 9. CERCLIS 
No. CAD990793887. Preliminary report, 15:13933 (R;US) 


INDUSTRIAL WASTES 
Water Pollution 


Health assessment for Frontier Hard Chrome Site, Vancouver, 
Washington, Region 10. CERCLIS No. WAD053614988. Final 
report, 15:13957 (R;US) 

Health assessment for Harbor Island Lead, Seattle, 
King County, Washington, Region 10. CERCLIS No. 
WAD980722839. Preliminary report, 15:13958 (R;US) 

Health assessment for Hill Air Force Base, Ogden, Utah, Re- 
gion 8. CERCLIS No. UT0571724350. Preliminary report, 
15:13905 (R;US) 

Health assessment for IBM Site, Santa Clara County, San Jose, 
California, Region 9. CERCLIS No. 990843989. Preliminary 
report, 15:13931 (R;US) 

Health assessment for Idaho Pole, Bozeman, Montana, Region 
8. CERCLIS No. MTD006232276. Preliminary report, 
15:13900 (R;US) 

Health assessment for Kaiser Aluminum and Chemical Corpora- 
tion, Mead, Spokane County, Washington, Region 10. 
CERCLIS No. WAD000065508. Preliminary report, 15:13959 
(R;US) 

Health assessment for Liquid Gold-Richmond, Richmond, Con- 
tra Costa County, California, Region 9. CERCLIS No. 
CAT000646208. Preliminary report, 15:13929 (R;US) 

Health assessment for Litchfield - Goodyear Airport, Phoenix, 
Arizona, Region 9. CERCLIS No. AZD980695902. Prelimi- 
nary report, 15:13942 (R;US) 

Health assessment for Lorentz Barrel and Drum Company, San 
Jose, Santa Clara County, California, Region 9. CERCLIS 
No. CAD029295706. Preliminary report, 15:13928 (R;US) 

Health assessment for MGM Brakes Company National Priori- 
ties List (NPL) Site, Cloverdale, California, Region 9. 
CERCLIS No. CAD000074120. Final report, 15:13922 (R;US) 

Health assessment for Marley Cooling Tower Company, Stock- 
ton, California, Region 9. CERCLIS No. CAD009140120. 
Preliminary report, 15:13926 (R;US) 

Health assessment for Mather Air Force Base, California, Re- 
gion 9. CERCLIS No. CA8570024143. Preliminary report, 
15:13925 (R;US) 

Health assessment for McCarty’s/Pacific Hide and Fur National 
Priorities List (NPL) Site, Pocatello, Idaho, Region 10. CER- 
CLIS No. IDD098812878. Final report, 15:13951 (R;US) 

Health assessment for McChord Air Force Base, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WA8570024200. Preliminary report, 15:13960 (R;US) 

Health assessment for McClellan Air Force Base, Sacramento, 
California, Region 9. CERCLIS No. CA4570024337. Prelimi- 
nary report, 15:13924 (R;US) 

Health assessment for Midvale Slag Site, Midvale, Utah, Region 
8. CERCLIS No. UTD081834277. Preliminary report, 
15:13906 (R;US) 

Health assessment for Milltown Reservoir Sediments, Milltown, 
Montana, Region 8. CERCLIS No. MTD980717565. Prelimi- 
nary report, 15:13901 (R;US) 

Health assessment for Monolithic Memories, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD049236201. Preliminary 
report, 15:13920 (R;US) 

Health assessment for Montana Pole and Treating Plant, Butte, 
Montana, Region 8. CERCLIS No. MTD006230635. Prelimi- 
nary report, 15:13902 (R;US) 

Health assessment for Mouat Industries, Columbus, Montana, 
Region 8. CERCLIS No. MTD021997689. Preliminary report, 
15:13903 (R;US) 

Health assessment for NL/Gould NPL (National Priorities List) 
Site, Portland, Oregon, Region 10. CERCLIS No. 
ORD095003687. Final report, 15:13954 (R;US) 

Health assessment for National Semiconductor Corporation, 
Santa Clara, Santa Clara County, California, Region 9. CER- 
CLIS No. CAD041472986. Preliminary report, 15:13919 (R;US) 

Health assessment for Nearshore/Tideflats, Tacoma, Washing- 
ton, Region 10. CERCLIS No. WAD980726368. Final report, 
15:13955 (R;US) 

Health assessment for Northwest Transformer Salvage Yard 
National Priorities List (NPL) Site, Whatcom County, Wash- 
ington, Region 10. CERCLIS No. WAD027315621. Final 
report, 15:13961 (R;US) 
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INDUSTRIAL WASTES 
Water Pollution 


Health assessment for Norton Air Force Base, San Bernardino, 
California, Region 9. CERCLIS No. CA4570024345. Prelimi- 
nary report, 15:13918 (R;US) 

Health assessment for Queen City Farms, Maple Valley, Wash- 
ington, Region 10. CERCLIS No. WAD980511745. Final 
report, 15:13963 (R;US) 

Health assessment for Rhone Poulenc (ZOECON), East Palo 
Alto, San Mateo County, California, Region 9. CERCLIS No. 
CAT000611350. Final report, 15:13917 (R;US) 

Health assessment for San Jose Facility of Fairchild Semicon- 
ductor Corporation Proposed NPL Site, San Jose, California, 
Region 9. CERCLIS No. CAD097012298. Final report, 
15:13934 (R;US) 

Health assessment for Signetics, Inc., Sunnyvale, California, 
Region 9. CERCLIS No. CAD070466479. Preliminary report, 
15:13914 (R;US) 

Health assessment for Smuggler Mountain Site, Aspen, Putkin 
County, Colorado, Region 8. CERCLIS No. COD980806277. 
Final report, 15:13896 (R;US) 

Health assessment for Southern California Edison/Visalia Pole- 
yard, Visalia, California, Region 9. CERCLIS No. 
CAD980816466. Preliminary report, 15:13913 (R;US) 

Health assessment for Southern Pacific Transportation Com- 
pany, Roseville, California, Region 9. CERCLIS No. 
CAD000828255. Preliminary report, 15:13912 (R;US) 

Health assessment for Tooele Army Depot (North Area), Tooele, 
Utah, Region 8. CERCLIS No. UT3213820894. Preliminary 
report, 15:13907 (R;US) 

Health assessment for Union Pacific Railroad Yard-Pocatello 
Sludge Pit, Pocatello, Idaho, Region 10. CERCLIS No. 
IDD055030852. Preliminary report, 15:13952 (R;US) 

Health assessment for Van Waters and Rogers, Incorporated, 
San Jose, Santa Clara County, California, Region 9. CERCLIS 
No. CAD010925576. Preliminary report, 15:13909 (R;US) 

Health assessment for Watkins-Johnson Facility, Scotts Valley, 
California, Region 9. CERCLIS No. CAD980893234. Prelimi- 
nary report, 15:13949 (R;US) 

Health assessment for Westinghouse Plant, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD001864081. Preliminary 
report, 15:13948 (R;US) 

Health assessment for Whitewood Creek, Lawrence and Mead 
Counties, South Dakota, Region 8. CERCLIS No. 
$D980717136. Preliminary report, 15:13904 (R;US) 

Health assessment for Wyckoff/Eagle Harbor, Bainbridge Is- 
land, Washington, Region 10. CERCLIS No. WA009248295. 
Preliminary report, 15:13965 (R;US) 


Water Pollution Control 

Economic-impact analysis of proposed effiuent-limitations 
guidelines, new source performance standards and pretreat- 
ment standards for the pulp, paper, and paperboard mills. 
Point source category. Volume 1. Economic impact analysis, 
15:13617 (R;US) 

Economic-impact analysis of proposed effluent-limitations 
guidelines, new source performance standards and pretreat- 
ment standards for the pulp, paper and paperboard mills. 
Point source category. Volume 2. Detailed description of prod- 
uct sectors, 15:13618 (R;US) 


INDUSTRY 
See also AEROSPACE INDUSTRY 

AGRICULTURE 
AUTOMOTIVE INDUSTRY 
BEVERAGE INDUSTRY 
CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
ELECTRIC POWER INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
PLASTICS INDUSTRY 
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RUBBER INDUSTRY 
WOOD PRODUCTS INDUSTRY 

Application of the recommendations of a survey on energy in in- 
dustry. Part B. Realization of the survey’s recommendations, 
15:13869 (R;IL;In Hebrew) 

Canadian industry program for energy conservation, 15:13873 
(RA;CA) 

Energy balance in Israel: final uses of petroleum products. Liter- 
ature review, methodology, development of models and data 
review. Interim reports 1 and 2, 15:13587 (R;IL;lIn Hebrew) 

Energy conservation, 15:13637 (RA;IL) 

Operational fact-finding report on heat pump systems for indus- 
trial use, 15:13739 (R;JP;in Japanese) 

Potential estimate for shifting to coal in Israel industry, 15:12408 
(R;IL;In Hebrew) 

The energy economy: pecple and institutions, 15:13581 (RA;IL) 

INERTIAL CONFINEMENT 

A dynamic plasma confinement by inertial forces. 

Final focusing of intense ion beams with radially nonuniform cur- 
rent density z discharges, 15:15783 (J;US) 

INERTIAL CONFINEMENT FUSION DEVICES 

See ICF DEVICES 

INFORMATION 

1989 Joint convention record of institutes of electrical and informa- 
tion engineers, Japan (Part 1), 15:13213 (R;JP;in Japanese) 

1989 Joint convention record of institutes of electrical and informa- 
tion engineers, Japan (Part 2), 15:13216 (R;JP;In Japanese) 

Protection of information communication equipment against 
thunderbolt and thunderbolt observation. Protection of com- 
munication equipment for power supply against thunderbolt, 
15:13214 (RA;JP;In Japanese) 

INFORMATION NEEDS 

Identification of subject areas or types of data on which informa- 
tion is needed in order to further specific areas of research. 
Coordinate with descriptors for the specific areas of research. 

An assessment of geologic data needs requiring borehole 
drilling and testing to support site characterization activities 
for a nuclear waste repository in basalt, 15:12811 (R;US) 

Modeling of coupled geochemical and transport processes: An 
overview, 15:12711 (R;US) 

INFORMATION SYSTEMS 

A hydrochemical data base for the Hanford Site, Washington: 
Revision 1, 15:12768 (R;US) 

Engineering Design Information System, Document Number 
Reserve System user’s manual, 15:15824 (R;US) 

Notes on (K,N) threshold scheme, 15:15821 (TG;US) 

INFORMATION THEORY 

Information theory and the design of chemical sensors, 

15:14278 (BA;US) 
INFRARED RADIATION 

Measurement of radiation property of long infrared emitter and 
examination of infrared radiation heating process, 15:13715 
(R;JP;in Japanese) 

INFRARED SPECTRA 

Electrical and spectroscopic properties of TTF and TSF salts with 
tetrahalogenozine(Il) and -cadmium(Il) anions, 15:14342 (J;IL) 

Remote thermal sensing, 15:14786 (J;IL;In Hebrew) 

Study of fuel degradation processes by uv laser techniques. An- 
nual research report, ist year, 15:12560 (R;IL) 

INHOMOGENEOUS FIELDS 

Acoustic modeling through transport integrals and finite differ- 
ence method, 15:15266 (RA;IL;In Hebrew) 

The development of a hybrid method for wave field computation, 
15:15267 (RA;IL) 

INITIAL RESERVOIR PRESSURE 

See RESERVOIR PRESSURE 

INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
INJECTION WELLS 

Evaluation of injection well risk management potential in the 
Williston Basin, 15:12482 (R;US) 

Review of state programs for underground injection control with 
Class II oil and gas injection wells: Final technical report, 
15:12413 (R;US) 





Solutions approximating solute transport in a leaky aquifer re- 
ceiving waste-water injection, 15:15126 (R;US) 
INNS 
See HOTELS 
INORGANIC COMPOUNDS 

Use of a more specific term is recommended. 

Modeling geochemical processes attenuating inorganic contam- 
inant transport in the subsurface region: Adsorption on 
amorphous iron oxide, 15:15122 (R;US) 

INORGANIC POLYMERS 
Ligand and structure effects on the N-P bonds of phosp- 
hazenes, 15:14312 (R;US) 
INPUT WELL 
See INJECTION WELLS 
INSOLATION 

Field of solar physics: Review and recommendations for 

ground-based solar research. Final report, 15:15339 (R;US) 
INSPECTION 

Engineering assessment and certification of integrity of the 612- 
R1 tank system, 15:12924 (R;US) 

Inspection information model, 15:15806 (R;US) 

Nondestructive examination (NDE) reliability for inservice in- 
spection of light water reactors: Semi-annual report, October 
1987—March 1988: Volume 8, 15:13324 (R;US) 

INSTITUTIONAL SECTOR 

Surveys to identify the potential for energy savings in industrial 
plants and institutions. Collection of information sheets, 
15:13772 (R;IL;in Hebrew) 

INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATING LIMITERS 

See LIMITERS 
INSULATING OILS 

Insulating materials, present situation of technical expert system 
and its future. Insulation diagnosis expert system. Oil- 
immersed transformer, 15:13219 (RA;JP;in Japanese) 

INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INTEGRALS 
Some properties of rank-2 lattice rules, 15:15820 (J;US) 
INTEGRATED CIRCUITS 

Analysis of current-mirror MOSFETS for use in radiation envi- 
ronments. Master's thesis, 15:14609 (R;US) 

Latest HIC power supply technique, 15:14625 (RA;JP;In Japan- 
ese) 

Opto-electronic integrated-circuit technology and design. Annual 
report, July 1988-July 1989, 15:14608 (R;US) 

Reactive ion etching of sputtered silicon carbide and tungsten 
thin films for device applications. Final report, 15:14606 (R;US) 

Technical trend of power IC, 15:14626 (RA;JP;in Japanese) 

INTERACTIVE DISPLAY DEVICES 
AEROPLT: A versatile general purpose plot program, 15:15813 
(R;US) 
INTERACTIVE GRAPHICS 
See INTERACTIVE DISPLAY DEVICES 
INTERCALATES 
See CLATHRATES 
INTERCONNECTED POWER SYSTEMS 

Electric power wheeling and dealing: Technological considera- 
tions for increasing competition, 15:13305 (R;US) 

Main characteristics of Hidronor S.A. transmission system: Re- 
port 4.3.15, 15:13512 (RA;CA) 

INTERFACES 

See also SEDIMENT-WATER INTERFACES 

An advanced technique for interfacial tension measurement in 
liquid- liquid systems, 15:14554 (R;US) 

Atomic structure and chemistry of Si/Ge interfaces determined 
by Z-contrast stem, 15:14201 (R;US) 

Monomolecular assemblies: Structure and reactivity at liquid- 
solid interfaces, 15:14318 (BA;US) 


INTERNAL COMBUSTION ENGINES 
Performance 


Relationships between interface structure and superplastic de- 
formation, 15:14138 (BA;FR) 

Simulation and quantification of high-resolution Z-contrast imag- 
ing of semiconductor interfaces, 15:14200 (R;US) 

Solid-state amorphization, interdiffusion and ion-beam mixing in 
AwZr and Ni/Zr, 15:14117 (J;US) 

INTERFERENCE 

Present situation of remote sensing technology and its prob- 
lems. Present situation of optical remote sensing and its 
future, 15:14796 (RA;JP;in Japanese) 

INTERFEROMETRY 
Optical sensing of chemically induced strains, 15:14801 (BA;US) 
INTERMEDIATE VECTOR BOSONS 

See also Z NEUTRAL BOSONS 

Perturbative QCD calculations of weak-boson production in as- 
sociation with jets at hadron colliders, 15:15480 (J;US) 

Some new aspects of supersymmetry F-parity violating interac- 
tions, 15:15483 (J;US) 

INTERMEDIATE-LEVEL RADIOACTIVE WASTES 

Experimental studies on the chemical and radiation decomposi- 
tion of intermediate level wastes containing organic materials: 
Report of work carried out January 1986 - March 1987, 
15:12651 (R;GB) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 

Reduction of fuel consumption in petrol engines by addition of 

hydrogen. Interim report, 15:14012 (R;IL;in Hebrew) 
Air Pollution Abatement 

Study of multi-day storage patterns for gasoline-fueled vehicles 

in the South Coast Air Basin. Final report, 15:14053 (R;US) 
Ceramics 

Ceramic engine components. January 1970-September 1989 
(Citations from the US Patent data base). Report for January 
1970-September 1989, 15:14164 (R;US) 

Exhaust Gases 

Reducing the fuel consumption of an SI engine with hydrogen- 
enriched gasoline. Final report, 15:14010 (R;IL;in Hebrew and 
English) 

Fuel Consumption 

Adaptation carbon-balance method to the fuel consumption 
measurement for different type fuel supplied vehicles, 
15:13824 (RA;JP;in Japanese) 

Honda formula one turbo-charged V-6 1.5L engine, 15:14021 
(RA;JP;iIn Japanese) 

Reducing the fuel consumption of an Si engine with hydrogen- 
enriched gasoline. Final report, 15:14010 (R;IL;in Hebrew and 
English) 

Fuel Economy 

Low-tension piston rings and roller cam follower for engine fric- 
tion reduction - costs of retooling and fuel-economy benefits. 
Final report, 15:14056 (R;US) 

Fuel Injection Systems 

Effect of two spark-plug ignition on direct injection methanol en- 
gine combustion, 15:14016 (RA;JP;In Japanese) 

Study of the fuel injector controlling the droplet flight direction. 
(Part 2). Effect of fuel atomization on a startability, 15:14030 
(RA;JP;In Japanese) 

ignition Systems 

Effect of two spark-plug ignition on direct injection methanol en- 

gine combustion, 15:14016 (RA;JP;in Japanese) 
Lubricating Olls 

Investigation of boarderline pumping temperatures in full-scale 

engines in relation to cooling rates, 15:14050 (R;DE;In German) 
Measuring Methods 

Advances of gasoline engine and measuring techniques, 

15:14018 (RA;JP;in Japanese) 
Modifications 

Honda formula one turbo-charged V-6 1.5L engine, 15:14021 

(RA;JP;In Japanese) 
Performance 

Effect of mixture formation on idling performance for gasoline 

engine, 15:14024 (RA;JP;In Japanese) 
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INTERNAL COMBUSTION ENGINES 
Pertormance 


High power, wide torque range, efficient engine with a new 
variable-valve-timing and -lift mechanism (Part 2). Engine per- 
formance and car performance, 15:14014 (RA;JP;In Japanese) 

High power, wide torque range, efficient engine with a newly de- 
veloped variable geometry turbocharger (Part 2). Engine 
performance and car performance with both new technolo- 
gies. Variable geometry turbocharger and variable valving 
system, 15:14020 (RA;JP;In Japanese) 

Influence of cylinder bore distortion of engine performance (Part 
1). Static mode analysis of bore distortion for amount of oil 
consumption, 15:13822 (RA;JP;in Japanese) 

Start-Up 

Study of the fuel injector controlling the droplet flight direction. 
(Part 2). Effect of fuel atomization on a startability, 15:14030 
(RA;JP;In Japanese) 

Technology Assessment 

Advances of gasoline engine and measuring techniques, 

15:14018 (RA;JP;In Japanese) 
Turbochargers 

High power wide torque range, efficient engine with a newly de- 
veloped variable geometry turbocharger, 15:14019 (RA;JP;In 
Japanese) 

High power, wide torque range, efficient engine with a newly de- 
veloped variable geometry turbocharger (Part 2). Engine 
performance and car performance with both new technolo- 
gies. Variable geometry turbocharger and variable valving 
system, 15:14020 (RA;JP;in Japanese) 

Vaives 

High power, wide torque range, efficient engine with a new 
variable-value-timing and -lift mechanism (Part 1). Develop- 
ment of variable valving system, 15:14022 (RA;JP;In 
Japanese) 

High power, wide torque range, efficient engine with a new 
variable-valve-timing and -lift mechanism (Part 2). Engine per- 
formance and car performance, 15:14014 (RA;JP;in Japanese) 

INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL FUSION SUPERCONDUCTING MAGNET TEST 
FACILITY 
See LARGE COIL PROGRAM 
INTERNATIONAL ORGANIZATIONS 
See also IAEA 
NATO 
OPEC 
Study on the measures to promote the use of photovoltaic power 
generating system overseas, 15:13050 (R;JP;In Japanese) 
INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTERSTITIAL WATER 

Sediment toxicity assessment through evaluation of the toxicity 

of interstitial water, 15:15220 (R;US) 
INTOR TOKAMAK 

International Tokamak Reactor. 

Low technology high tritium breeding blanket concept, 15:15699 
(BA;US) 

INTRUSIVE ROCKS 
See PLUTONIC ROCKS 
INVERSE SCATTERING PROBLEM 

On the inverse problem of dissipative scattering theory. 3, 
15:15615 (R;SU) 

On the inversion of atomic scattering data: A new algorithm 
based on functional sensitivity analysis, 15:15383 (J;US) 

INVERTEBRATES 

See also MOLLUSCS 

Biological monitoring of Upper Three Runs Creek, Savannah 
River Site, Aiken County, South Carolina: Macroinvertebrate 
stream assessments during first six months of release of F/H 
area ETF effluent discharge, October 1988—April 1989, 
15:15148 (R;US) 

Sediment toxicity assessment through evaluation of the toxicity 
of interstitial water, 15:15220 (R;US) 


INVESTMENT 

CAPEX - electric power systems investment planning model. 
User's guide. 5th edition, 15:13686 (R;IL;in Hebrew and Eng- 
lish) 

TSEM - planning model for investment in the energy economy. 
Version 1.0. User's guide, 15:13684 (R;IL;ln Hebrew and 
English) 

INVISCID FLOW 

See IDEAL FLOW 

lODATES 

Specific compounds should be indexed by coordination of a de- 
scriptor of the form (CATION) COMPOUNDS and the above 
anion descriptor. 

Radiation effects on the corrosion of noble steel in nitric acid, 
15:14088 (RA;DE;in German) 

IODINE 

lodine enrichment at interfaces of special materials, 15:14313 

(RA;DE;In German) 
IODINE 129 

Water-free conditioning of iodine sorption material, 15:12747 

(RA;DE;in German) 
IODINE 131 
MLAM assessment of air concentration, deposition, and dose 
for Chernobyl reactor accident, 15:14939 (R;US) 
IODINE IODIDES 
See IODINE 
ION ACOUSTIC WAVES 

Non-dispersive ion waves 

Langmuir wave interaction with ion acoustic wave: Pt.2. Sto- 
chastic effects, 15:15645 (R;SU;in Russian) 

Saturation of the plasma-three-wave-mixing process, 15:15664 
(BA;US) 

ION BEAMS 

Final focusing of intense ion beams with radially nonuniform cur- 
rent density z discharges, 15:15783 (J;US) 

High repetition rate intense ion beam diode, 15:15660 (BA;US) 

ION CLUSTERS 
See ION PAIRS 
ION COLLISIONS 

See also ION-ION COLLISIONS 

Fragmentation of target spectators in ultrarelativistic heavy ion 
collisions, 15:15455 (R;HU) 

ION EMISSION 

lon formation by electron impact. Final report, 31 May 1985-30 

November 1988, 15:15363 (R;US) 
ION EXCHANGE 

Pilot-scale demonstration of process wastewater decontamina- 

tion using chabazite zeolites, 15:12725 (R;US) 
ION EXCHANGE CHROMATOGRAPHY 

Isolation of isoelectrically pure cholera toxin for crystallization, 
15:15154 (R;US) 

Selective detection approach to ion exclusion chromatography, 
15:14294 (J;US) 

ION EXCHANGE MATERIALS 
lon-exchange properties of new crystalline inorganic ion ex- 
changers. Doctoral thesis, 15:14269 (R;PK) 
ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 
ION PAIRS 
New many-body potential for the bond order, 15:15378 (J;US) 
ION PLASMA WAVES 

Dispersive ion waves 

Anomalous-ion transport in the near wake of a magnetoplasma- 
obstacle system, 15:15665 (BA;US) 

ION PROBES 

Development of a nuclear microprobe and its application to neu- 

robiology, 15:14264 (R;SE) 
ION SOURCES 

Negative ion surface plasma source development for plasma 
trap injectors in Novosibirsk, 15:12989 (TG;US) 

Polarized ion source development at Brookhaven, 15:14718 
(J;US) 
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VUV [vacuum ultraviolet] laser diagnostics of H~ ion sources, 
15:15371 (R;US) 
ION-ION COLLISIONS 
Photonuclear absorption cross sections, 15:15555 (R;US) 
ION-SELECTIVE ELECTRODES 
Selective potentiometric gas-sensing membrane electrodes, 
15:14321 (J;IL) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONOPHORESIS 
See ELECTROPHORESIS 
IONOSPHERE 
See also D REGION 
F REGION 
A fully analytic, low and middle latitude ionospheric model, 
15:15356 (RA;FR) 
A two-channel wave analyser for sounding rockets and satel- 
lites, 15:14779 (R;NO) 
Development of computer codes to model dynamics of the 
earth’s magnetosphere. Final report, 1 December 1985-31 
May 1989, 15:15353 (R;US) 
lonospheric irregularities and their effects on electromagnetic 
waves propagating through them, 15:15360 (RA;FR) 
lonospheric irregularities due to powerful HF radio transmis- 
sions, 15:15359 (RA;FR) 
Locating flux-transfer events in low-altitude satellite measure- 
ments (user's guide), 15:15354 (R;US) 
Modelling ionospheric density structures, 15:15357 (RA;FR) 
Observations of ionosphere/magnetosphere interactions from 
the Dynamics Explorer satellites, 15:15358 (RA;FR) 
Relativistic magnetospheric electrons: Lower ionospheric con- 
ductivity and long-term atmospheric variability, 15:14872 
(RA;US) 
IONS 
lons in solutions are indexed as compounds; ions in gases by 
the precoordinated descriptor consisting of the element name 
and the term ions; ions in beams by assigning either the spe- 
cific name if available, e.g. ARGON 40 BEAMS or the isotope 
name together with ION BEAMS. 
See also ARGON IONS 
CATIONS 
CHROMIUM IONS 
COPPER IONS 
DEUTERIUM IONS 
HYDROGEN IONS 
KRYPTON IONS 
MOLECULAR IONS 
NEON IONS 
NIOBIUM IONS 
OXYGEN IONS 
Laser cooling and trapping of atomic particles. January 1970- 
September 1989 (Citations from the NTIS data base). Report 
for Jan 70-Sep 89, 15:15372 (R;US) 
On the role of coulomb forces in atomic radiative emission, 
15:15368 (R;SE) 
IONS (MOLECULAR) 
See MOLECULAR IONS 
IRAN 
Qualifications in oil and gas conveyance and storage, 15:12415 
(R;IL) 
IRISH SEA 
Artificial radioactivity on the coasts of Northern Ireland, 
15:15070 (R;GB) 
IRON 
AFRRI (Armed Forces Radiobiology Research Institute) reports, 
April-June 1989. Technical report, 15:15186 (R;US) 
Co-transport effects of plutonium, neptunium, uranium, ruthe- 
nium and iron in practice-relevant aqueous and organic 
media, 15:12645 (RA;DE;in German) 
Corrosion of iron and steel in hot salt brines. Final report, 
15:14082 (R;DE;In German) 


ISOLATED LOCATIONS 


Diffusion, phase equilibria and partitioning experiments in the 
Ni-Fe-Ru system, 15:15300 (J;US) 

Mechanical alloying of Fe and V powders: Intermixing and 
amorphous phase formation, 15:14118 (J;US) 

Pion correlations as a function of atomic mass in heavy ion colli- 
sions, 15:15525 (R;US) 

Slurry phase Fischer-Tropsch synthesis: Cobalt plus a water- 
gas shift catalyst, July 1, 1989-September 30, 1989, 
15:13017 (R;US) 

Steel corrosion in hot brine, 15:14090 (RA;DE;In German) 

The catalytic, structural, and electronic properties of strained- 
metal overlayers, 15:14359 (J;US) 

IRON ALLOYS 
See also AUSTENITE 
IRON BASE ALLOYS 

Acoustic emission from intergranular subcritical crack growth, 
15:14107 (J;US) 

Crystal and magnetic structure of Er2(Co,Fe,_,);7 compounds, 
15:14070 (R;US) 

Effect of operating and design parameters on fluidized-bed com- 
bustor in-bed tube metal wastage: Final report, 15:12381 
(R;US) 

Improved amorphous metal materials for magnetic pulse com- 
pression, 15:14093 (R;US) 

Mechanical alloying of Fe and V powders: Intermixing and 
amorphous phase formation, 15:14118 (J;US) 

The effect of molybdenum addition on properties of iron alu- 
minides, 15:14109 (J;US) 

The hydrogen embrittlement susceptibility of ferrous alloys: The 
influence of strain on hydrogen entry and transport, 15:14101 
(BA;US) 

IRON BASE ALLOYS 

See also STEELS 

Effect of simultaneous B* and N*> implantation on microhard- 
ness, fatigue life, and microstructure in Fe-13Cr-15Ni base 
alloys, 15:14111 (J;US) 

Electron channeling studies of discontinuous crack events and 
strain distributions in bec metals, 15:14105 (J;US) 

Irradiation-corrosion of iron-base alloys in Hanford Grande 
Ronde groundwater, 15:12831 (R;US) 

IRON COMPLEXES 
See also FERRICYANIDES 
FERROCENE 
Pressure-induced spin-state phase transitions in Fe(dppen)2Cl. 
and Fe(dppen)2Bro, 15:14375 (J;US) 
IRON COMPOUNDS 
See also FERRITES 
IRON HYDROXIDES 
IRON OXIDES 
IRON SILICATES 
Iron and the risk of cancer, 15:15170 (R;US) 
IRON HYDROXIDES 

lon-exchange properties of new crystalline inorganic ion ex- 

changers. Doctoral thesis, 15:14269 (R;PK) 
IRON OXIDES 

Modeling geochemical processes attenuating inorganic contam- 
inant transport in the subsurface region: Adsorption on 
amorphous iron oxide, 15:15122 (R;US) 

The temperature of the iron thermite reaction, 15:14066 (TJ;US) 

IRON SILICATES 

See also OLIVINE 

Microstructural study of an iron silicate catalyst using electron 
microscopy, 15:12304 (J;US) 

IRON-FREE SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
IRRIGATION 

Energy conservation in the water economy, 15:13847 (R;IL;In 
Hebrew) 

Stochastic design of waste-water storage for land application. 
Final report, 15:13995 (R;US) 

ISFMTF 

See LARGE COIL PROGRAM 
ISOLATED LOCATIONS 

See REMOTE AREAS 
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ISOTHERM 


ISOTHERM 
See ISOTHERMS 
ISOTHERMS 
Isotherm and geothermal gradient maps of Israel. Abstract, 
15:14991 (RA;IL) 
ISOTOPE ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 


ISOTOPE COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE DATING 
Isotopic geology (K-Ar, Rb-Sr) of magmatic rocks in Negev 
drilling sites, 15:14984 (R;IL;In Hebrew and English) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 


ISOTOPE RATIO 
Synopses of the Freiberg 1988 isotope colloquium, 15:14259 
(R;DD;In English, German) 
ISOTOPE SEPARATION 
For separation of isotopes of the same element only. 
See also SEPARATION NOZZLE METHOD 
Environmental impact statements: Nuclear generation, radioac- 
tive waste disposal, and isotope-separation projects. June 
1973-September 1989 (Citations from the NTIS data base). 
Report for June 1973-September 1989, 15:13635 (R;US) 


ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 


ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 


ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 


ISRAEL 

20 kW reforming/methanation in the solar furnace, 15:13042 
(R;IL) 

Approved model of performance estimation of HAWT (horizontal 
axis wind turbine) connected to the grid, 15:13204 (R;IL;In 
Hebrew and English) 

Calorimeter for testing air-conditioners, 15:13802 (J;IL;in He- 
brew) 

Changes in the thermo-haline structure of the Dead Sea: 1979- 
1984, 15:15096 (RA;IL) 

Circulation in the Gulf of Eilat, 15:15094 (RA;IL;in Hebrew) 

Combined (photo)calorimetric and (photo)electrical investigation 
of energy conversion losses in photovoltaic solar cells. Annual 
report, 15:13045 (R;iL) 

Development of a high-efficiency photovoltaic cell. Scientific 
progress report no. 1, 15:13044 (R;IL;In Hebrew) 

Development of a photo-voltaic cell with a 20% (minimum) effi- 
ciency for a concentration system working at higher than 
ambient temperature. Final scientific report - first year, 
15:13048 (R;IL;In Hebrew and English) 

Development of methods to examine thermosyphonic accelera- 
tors in water heaters, 15:13770 (R;IL;in Hebrew and English) 

Development of test methods for "thermosyphonic accelerators” 
in water heaters, 15:13805 (J;IL;In Hebrew) 

Energy consumption labels, 15:13804 (J;IL;In Hebrew) 

Estimate of the heat removal capability of a dry cooling tower 
with wetting, 15:13280 (R;IL;in Hebrew and English) 

Examination of the atmospheric boundary layer in the Dead Sea 
region. Final scientific report, 15:14861 (R;IL;in Hebrew and 
English) 

Examination of the possibilities for the use of local materials for 
the construction of home heating stoves, 15:14999 (RA;IL;in 
Hebrew) 

Feasibility of solar ponds based on Ozdor method: completion 
of the numerical simulations and the analysis of the experi- 
mental set-up performance. Interim report, 15:13110 (R;IL;In 
English and Hebrew) 

Fluidized pulverized-coal slurries as alternative fuels, 15:12402 
(R;IL;In Hebrew and English) 

GENFUN, a computer program for drawing graphs from files, 
15:15804 (R;IL;In Hebrew and English) 

Heat storage in the eastern Mediterranean and winter precipita- 
tion in Israel, 15:13085 (J;IL) 
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Hierarchies of layers in the water body of the Dead Sea, and the 
breakdown of one-dimensional models, 15:15097 (RA;IL;In 
Hebrew) 

Hydrographic follow-up and investigation of seasonal changes 
in the Dead Sea structure. Annual report, 31 December 1985- 
31 October 1986, 15:15089 (R;IL;In Hebrew) 

Hydrographic follow-up of the Dead Sea halocline development. 
Annual report, November 1, 1986-November 30, 1987, 
15:15090 (R;IL;In Hebrew and English) 

Influence of a "step-change” in the turbine-choke command on 
the dynamic response of the supply system units, 15:13283 
(R;IL;in Hebrew) 

Layer movement in the Dead Sea (seiche system) and the mix- 
ing of bodies of water. Annual report, July 1983-June 1984, 
15:15088 (R;IL;in Hebrew and English) 

Lightweight aggregates for low and high temperatures from local 
raw materials. Final report, 15:13843 (R;IL;in Hebrew and 
English) 

Lightweight aggregates for low and high temperatures from local 
raw materials. Progress report, 15:13842 (R;IL;in Hebrew and 
English) 

Physical processes in the Dead Sea, 15:13082 (RA;IL;in Hebrew) 

Proper calculation of thermal insulation thickness of small- 
diameter pipes in solar water heaters, 15:13116 (J;IL;in 
Hebrew) 

Qualifications in oil and gas conveyance and storage, 15:12415 
(R;IL) 

Remote thermal sensing, 15:14786 (J;IL;In Hebrew) 

Review of sanitary water heating using heat pumps, 15:13774 
(R;IL;In Hebrew) 

Selectively absorbing metallurgical coatings for performance in 
photothermal installations with higher (elevated) operation 
temperatures. Final report, 15:13120 (R;IL) 

Solar chemical heat pipe. 1. 20 KW reforming/methanator in the 
solar furnace. 2. 1 MW high temperature ceramic receiver in 
the solar tower. Interim technical report for 1 April 1988-30 
July 1988, 15:13047 (R;IL;In Hebrew and English) 

Structure of the water body of the Dead Sea, 15:15095 (RA;IL;In 
Hebrew) 

Technological analysis of wind turbines (grid operation) for the 
near future erections. Final report, 15:13203 (R;IL;in Hebrew 
and English) 

Technological development of new methods of burning coal and 
mixtures. Final scientific report for 1 April 1983-30 Mar 1984, 
15:12401 (R;IL;in Hebrew) 

Temporal and spatial variations of heat storage in the eastern 
Mediterranean, 15:13084 (J;!L) 

The thermal expansion coefficient of Dead Sea water, 15:15091 
(R;IL) 

Thermal protective coatings for gas turbines. Semi-annual re- 
port, 15:14011 (R;IL;iIn Hebrew) 


Acid Rain 
Sources of salt content in rain water and their contribution to the 
ground water salinity in Israel, 15:14994 (RA;IL;In Hebrew) 


Aerial Surveying 
Search for uranium deposits in Israel, 15:15008 (RA;IL;In Hebrew) 


Agricultural Wastes 
Electricity from indigenous sources, 15:13696 (RA;IL) 
Survey of the potential of agricultural waste for energy use, 
15:13011 (R;IL;In Hebrew) 
The construction of an apparatus for the utilization of agricultural 
wastes in Kfar Vitkin. Technological and economical survey, 
15:13828 (R;IL;In Hebrew and English) 


Agriculture 

A computer simulation model for drying processes, 15:13094 
(R;IL) 

Development of a process for obtaining energy and agricultural 
products from a mixture of municipal waste and sewage 
sludge. Interim report no. 2, 15:13993 (R;IL;In Hebrew) 

Solar thermosyphon drying of agricultural products. Progress re- 
port, 15:13102 (R;IL;in Hebrew) 

Trends in energy consumption in agriculture, early estimates for 
the year 1990, 15:13846 (R;IL;In Hebrew) 





Air Poliution 

Project 14: Environmental considerations, 15:12632 (RA;IL;in 
Hebrew) 

Air Pollution Abatement 

The cost of changing air pollution level due to industry in Haifa 
and the Krayot Zone, 15:14868 (R;IL;in Hebrew) 

Air Quality 

Project 14: Environmental considerations, 15:12632 (RA;IL;in 

Hebrew) 
Apartment Bulldings 

Investigation of winter thermal performance of a building with 
tiles roof over Ravits ceiling and influence of envelope thermal 
mass. Final report, Dec 1987-Jun 1988, 15:13782 (R;IL;In 
Hebrew and English) 

Thermal behavior of Israeli apartments: influence of envelope 
mass during the winter season. Final report on winter 1986-87 
experiments in small scaled physical models, 15:13781 
(R;IL;In English and Hebrew) 

Verification of TARP by comparison with measurements in moni- 
tored unoccupied dwellings subjected to various heating 
patterns. Final report no. 2, 15:13780 (R;IL;In Hebrew and 
English) 

Aquaculture 

Research and development of the National Center for Marine 
Agriculture, 1984/1985, 15:13848 (RA;IL;in Hebrew) 

[Earth Science Research Administration] work plan and budget 
proposal 1984/1985, 15:15260 (R;IL;in Hebrew) 

[Earth Science Research Administration] work plan and budget 
proposal 1985/1986, 15:15261 (R;IL;in Hebrew) 

Atmospheric Circulation 

A numerical study of the effects of sea surface temperature on 

the sea and land breeze circulation, 15:13086 (J;IL) 
Bathymetry 

Bathymetric and sedimentary survey in the Sea of Galilee, 

15:15015 (RA;IL;in Hebrew) 
Bays 
Analysis of underwater photography at Eilat Bay, 15:15073 
(RA;IL;In Hebrew) 
Biomass 
Electricity from indigenous sources, 15:13696 (RA;IL) 
Buildings 

Directions for the climatic design of classrooms, offices and 
workshop buildings - standard proposition. Final report no. 4, 
15:13777 (R;IL;in Hebrew) 

Directions for the climatic design of classrooms, offices and 
workshop buildings. Progress report no. 2, 15:13792 (R;IL;In 
Hebrew) 

Energy aspects of design in arid zones. Final report, 15:13778 
(R;IL;In Hebrew and English) 

Investigation of summer thermal performance of a building with 
a tiled roof over a Ravits ceiling. Final report, for Apr 1987- 
Dec 1987, 15:13794 (R;IL;In Hebrew) 

Surveys to evaluate potential energy savings in industrial plants 
and institutions, 15:13771 (R;IL;In Hebrew) 

Cement Industry 

Possible use of coal and coal ashes in the cement industry in Is- 

rael, 15:12336 (RA;IL;in Hebrew) 
Chemical Heat Pipes 

Solar chemical heat pipe. 20 kW reforming/methanation loop for 
storage and transport of solar energy supplied by the WIS so- 
lar furnace. Final technical report for 1 Mar 1987-30 Aug 
1987, 15:13043 (R;IL;in English and Hebrew) 

Chemical Industry 

Cost of electricity cuts and losses due to disturbances in se- 

lected industrial factories, 15:13651 (R;IL;In Hebrew) 
Chemical Plants 

Source of salt bodies in the Lynch Straits, 15:15086 (RA;iL;In 

Hebrew) 
Climates 

Climatic data for building design in Israel, 15:13760 (RA;IL;In 

Hebrew) 
Coal 

The market of coal transportation by sea - data and evaluation, 

15:12364 (R;IL;in Hebrew and English) 


ISRAEL 
Electric Power 


Coastal Regions 

Effect of earthquakes on the stability of sedimentation in the con- 

tinental shelf and slope in Israel, 15:15012 (RA;IL;in Hebrew) 
Commercial Buildings 

Directions for the climatic design of classrooms, offices and 
workshop buildings - standard proposition. Final report no. 4, 
15:13777 (R;IL;In Hebrew) 

Directions for the climatic design of classrooms, offices and 
workshop buildings. Progress report no. 2, 15:13792 (R;IL;In 
Hebrew) 

Continental Shelf 

Effect of earthquakes on the stability of sedimentation in the con- 
tinental shelf and slope in Israel, 15:15012 (RA;IL;in Hebrew) 

Geophysical survey of the shallow structure and the active fault 
on the continental shelf in the north of Israel, 15:15071 
(RA;IL;In Hebrew) 

Continental Slope 

Effect of earthquakes on the stability of sedimentation in the con- 

tinental shelf and slope in Israel, 15:15012 (RA;IL;in Hebrew) 
Copper Ores 

Identifying sources of copper and manganese in Timna from 
concentrations of rare-earth elements and from Sr isotopic ra- 
tio, 15:14989 (RA;IL;In Hebrew) 

Dams 

Morphological and sedimentary changes expected in the upper 
Jordan River Basin as a result of the "“Almagor” hydroelectric 
plant, 15:14996 (RA;IL;In Hebrew) 

Demonstration Plants 

Heat pump for greenhouse heating - Petah Tikvah School of 
Gardening and Landscaping. Progress report, 15:13749 
(R;IL;In Hebrew) 
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Solar Collectors 

Solar energy in Israel, 15:13030 (R;IL) 
Solar Drying 

Solar energy in Israel, 15:13030 (R;IL) 
Solar Energy 

Industrial steam from solar energy. Final report, 15:13096 (R;IL) 

Solar energy in Israel, 15:13030 (R;IL) 

Steam production using solar tower technology. 1st progress re- 
port, period: 1 Nov 1986-31 Jan 1987, 15:13074 (R;IL;In 
English and Hebrew) 

Steam production using the solar tower technology. ist 
progress report. [interim technical report, Apr-Nov 1987], 
15:13077 (R;IL;In English and Hebrew) 

Steam production using the solar-tower technology. Interim re- 
port, no. 1 April-November 1987, 15:13078 (R;IL;In Hebrew) 

Solar Furnaces 

Solar chemical heat pipe. 20 kW reforming/methanation loop for 
storage and transport of solar energy supplied by the WIS so- 
lar furnace. Final technical report for 1 Mar 1987-30 Aug 
1987, 15:13043 (R;IL;in English and Hebrew) 

Solar Ponds 

Feasibility of solar ponds based on Ozdor’s method: basic fea- 
sibility experiments, 15:13108 (R;IL;in Hebrew) 

Geochemical and sedimentary processes in solar ponds. Final 
report, 15:13073 (R;IL;in Hebrew) 

Saturated non-convective solar pond. Summary report for 
1986/7, 15:13098 (R;IL;in Hebrew) 

Solar energy in Israel, 15:13030 (R;IL) 

Solar Refrigeration 

Survey of the "Eshed” project as a national project, 15:13097 

(R;IL;in Hebrew) 

Solar Space Heating 
Solar energy in Israel, 15:13030 (R;IL) 

Solar Water Heaters 

The aging of solar collectors. Part 1: Exploratory studies, 

15:13118 (R;IL) 
Solar Water Heating 
Solar energy in Israel, 15:13030 (R;IL) 
Solar-Assisted Power Systems 

Steam production using solar tower technology. Interim report 

no. 1, 15:13079 (R;IL;In Hebrew) 
Spark ignition Engines 

The desirability and the implications of authorizing the use of 
diesel engines for light-duty vehicles in Israel, 15:14009 
(R;IL;in Hebrew) 

Standards 

Electrical apparatus for explosive gas atmospheres: classification 
of hazardous areas, 15:12524 (R;IL;In English and Hebrew) 

Electrical apparatus for explosive gas atmospheres: classifica- 
tion of mixtures of gases or vapours with air according to their 


ISRAEL 
Transportation Systems 


maximum experimental safe gaps (mesg) and minimum ignit- 
ing currents (mic), 15:12525 (R;IL;In English and Hebrew) 

Electrical apparatus for explosive gas atmospheres: construc- 
tion and use of rooms or buildings protected by 
pressurization, 15:12526 (R;IL;in English and Hebrew) 

Electrical apparatus for explosive gas atmospheres: electrical 
apparatus - type of protection "p”, 15:12523 (R;IL;In English 
and Hebrew) 

Flexible tubing and hose made of rubber for use of liquefied 
petroleum gas in vapour phase, 15:12587 (R;IL;in Hebrew) 

Low voltage switchgear and controigear: circuit breakers, 
15:13544 (R;IL;In English and Hebrew) 

Solar water heaters: single-apartment thermosyphonic water 
heater for mains pressure: installation instructions. Amend- 
ment no. 1, 15:13111 (R;IL;in Hebrew) 

Solar water heaters: single-apartment thermosyphonic water 
heater for mains pressure: installation instructions. Amend- 
ment no. 2, 15:13112 (R;IL;in Hebrew) 

Statistical Data 

Energy in Israel. 1983, 15:13716 (R;IL;In Hebrew and English) 

Energy in Israel. January-September 1985, 15:13717 (R;IL;In 
Hebrew and English) 

Steam Generation 

Steam production using solar tower technology. Progress report 

no. 2, 15:13075 (R;IL;in Hebrew and English) 
Steam Generation Plants 

Steam production using the solar-tower technology. Interim re- 

port, no. 1 April-November 1987, 15:13078 (R;IL;in Hebrew) 
Stoves 

Examination of the possibilities for using local materials for 

home-heating stoves, 15:13745 (R;IL;In Hebrew) 
Stratigraphy 

Seismic reflection for the understanding of the underground in 
the Jordan Valley north of the Sea of Galilee, 15:15029 
(RA;IL;In Hebrew) 

[Earth Science Research Administration] Annual research pro- 
jects summary, 1987, 15:12450 (R;IL;in Hebrew and English) 

Surveys 

The public attitude to thermal insulation. Telephonic survey, 

15:14004 (R;IL;In Hebrew) 
Tectonics 

Seismic reflection for the understanding of the underground in 
the Jordan Valley north of the Sea of Galilee, 15:15029 
(RA;IL;In Hebrew) 

Study of the deep earth crust through seismic sections of oil 
drillings, 15:15030 (RA;IL;in Hebrew) 

Temperature Distribution 

The Mediterranean thermocline: two dimensional mixing model, 

15:13087 (J;IL) 
Temperature Effects 

Data reliability at the Ben Gurion Solar Electricity Technologies 

Test Site. Final report, 15:13032 (R;IL;in English and Hebrew) 
Textile Industry 

Cost of electricity cuts and losses due to disturbances in se- 

lected industrial factories, 15:13651 (R;IL;in Hebrew) 
Topography 

Initial identification of sites in the Negev which are suitable for 

wind power plants, 15:13176 (R;IL;in Hebrew) 
Town Gas 

Ministry of Energy - Petroleum Authority. The gas market - sales 

points project, 15:12582 (R;IL;in Hebrew) 
Transport 

Demonstration projects: conservation and efficiency through 
proven technology, 15:13630 (RA;IL) 

Integration of Eilat in Israel’s national coal harbour system. A 
technical and economic comparison between Eilat and 
Mediterranean alternatives for unloading coal, 15:12366 
(R;IL;In Hebrew) 

Transportation Systems 

An estimate of the available use of the coal unloading terminal 
in the northern section of Ashdod Port - first phase. Interim re- 
port, 15:12367 (R;IL;in Hebrew) 
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Underground 

Isotherm and geothermal gradient maps of Israel. Abstract, 
15:14991 (RA;IL) 

Seismic reflection for the understanding of the underground in 
the Jordan Valley north of the Sea of Galilee, 15:15029 
(RA;IL;in Hebrew) 

Uranium 
A country-wide survey for phosphorus, 15:13627 (RA;IL;In He- 
brew) 
Uranium Deposits 
Search for uranium deposits in Israel, 15:15008 (RA;IL;In Hebrew) 
Uranium Minerals 

[Earth Science Research Administration] annual summary of re- 
search projects, 1984, 15:14985 (R;IL;In Hebrew and English) 

[Earth Science Research Administration] annual summary of re- 
search projects, 1985, 15:15009 (R;IL;in Hebrew and English) 

Vortex Augmented Turbines 

Modular shrouded horizontal panemone wind system chan- 
nelled airflow power system (CAPS). Final technical report, 
15:13188 (R;IL) 

Waste Product Utilization 

Survey of the potential of agricultural waste for energy use, 

15:13011 (R;IL;in Hebrew) 
Water Heaters 

Techno-economic analysis of the methods of heating sanitary 

water. Interim report no. 4, 15:13775 (R;IL;In Hebrew) 
Water Quality 

[Earth Science Research Administration] work plan and budget 
proposal 1984/1985, 15:15260 (R;IL;In Hebrew) 

[Earth Science Research Administration] work plan and budget 
proposal 1985/1986, 15:15261 (R;IL;in Hebrew) 

Watersheds 

The watershed of the Ramon Crater - its contribution to the wa- 
ter budget in the Negev mountain range, 15:15019 (RA;IL;In 
Hebrew) 

The watershed of the Ramon Crater - its contribution to the wa- 
ter budget in the Negev mountain range, 15:14992 (RA;IL;In 
Hebrew) 

Well Drilling 
Tzemah 1 drilling temperature log, 15:14990 (RA;IL;in Hebrew) 
Wind 

A float for measurements of currents and waves in the Dead 
Sea, 15:15270 (RA;IL;in Hebrew) 

A numerical study of the effects of sea surface temperature on 
the sea and land breeze circulation, 15:13086 (J;IL) 

Classification of synoptic conditions and its implications for the 
identification of high-wind sites using a one-dimensional 
numerical mesometeorological model, 15:13174 (R;IL;in He- 
brew and English) 

First survey of a potential site for a wind-turbine power piant in 
the settlement Meitzad, 15:13199 (R;IL;in Hebrew) 

Hydrodynamic model of the Dead Sea, 15:15077 (RA;IL;In He- 
brew) 

Predictions of ground-level winds using a one-dimensional model 
accompanied by stratification according to synoptic conditions 
in the summer and winter seasons, 15:13178 (R;IL;lIn Hebrew) 

Seiches system and internal mixing in the Dead Sea, 15:15271 
(RA;IL;In Hebrew) 

The Mediterranean thermocline: two dimensional mixing model, 
15:13087 (J;IL) 

Wind surveys in Beit Yatir, Hebron Hills, with the aim of exploit- 
ing wind energy. Final report, 15:13205 (R;IL;in Hebrew and 
English) 

Wind Power 

A follow-up of the wind turbine at ISCAR Plant - Maalot, 
15:13189 (R;IL;in Hebrew) 

A numerical model for optimal wind-energy siting. Final report, 
15:13187 (R;IL) 

Comparison between wind measurements on adjacent towers 
at the Hariah site on the Golan Heights, 15:13191 (RA;IL;In 
Hebrew) 

Electricity from indigenous sources, 15:13696 (RA;IL) 

First survey in the Galilee for a potential wind-turbine power 
plant site. Final report, 15:13184 (R;IL;In Hebrew and English) 
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Identifying potential sites for wind power plants. Semiannual re- 
port, 15:13190 (R;IL;iIn Hebrew) 

Influence of the averaging interval in field surveys on wind en- 
ergy calculations and on wind project design in Israel, 
15:13193 (RA;IL;in Hebrew) 

Initial identification of sites in the Negev which are suitable for 
wind power plants, 15:13176 (R;IL;In Hebrew) 

Master plan for the utilization of wind energy in Israel (beginning 
in 1985/1986), 15:13172 (R;IL;iIn Hebrew and English) 

Master plan for the utilization of wind energy in Israel (beginning 
in 1985/1986), 15:13171 (R;IL) 

Measurement of flow field potential at the wind-turbine altitude 
in the Yodfat Mountain range. Final report, 15:13185 (R;IL;In 
Hebrew and English) 

Meteorological measuring instruments and their required perfor- 
mance in surveys for siting wind power plants, 15:13196 
(R;IL;in Hebrew) 

Meteorological survey for wind turbine farm siting on the Yavniel 
and Turan ridges. Final report, 15:13173 (R;IL;lIn Hebrew and 
English) 

Prediction of the wind field at ground level using a one-level 
model coupled with sorting of synoptic conditions in the sum- 
mer and winter, 15:13179 (R;IL;in Hebrew and English) 

Preparation of a work plan for a wind survey, 15:13195 (R;IL;In 
Hebrew) 

Prerequisites of wind-energy surveyors, 15:13194 (RA;IL;in He- 
brew) 

Sampling rate of data loggers in wind-energy surveys, 15:13192 
(RA;IL;In Hebrew) 

Wind flow in the Yodfai Mountains, 15:13197 (R;IL) 

Wind power resources in Israel and eastern Mediterranean, 
15:13175 (RA;IL) 


Wind Power Plants 

First survey in the Galilee for a potential wind-turbine power 
plant site. Final report, 15:13184 (R;IL;lIn Hebrew and English) 

First survey of a potential site for a wind-turbine power plant in 
the settlement Meitzad, 15:13199 (R;IL;lIn Hebrew) 

Initial identification of sites in the Negev which are suitable for 
wind power plants, 15:13176 (R;IL;in Hebrew) 

Master plan for the utilization of wind energy in Israel (beginning 
in 1985/1986), 15:13172 (R;IL;in Hebrew and English) 

Measurement of flow field potential at the wind-turbine altitude 
in the Yodfat Mountain range. Final report, 15:13185 (R;IL;In 
Hebrew and English) 

Technological analysis of wind turbines available currently and 
in the near future. Progress report, 15:13198 (R;IL;lIn Hebrew 
and English) 

Utilization of wind energy for electricity generation at Beit Yatir 
on the southern slopes of Hebron Mountain. Final technical 
report, 15:13201 (R;IL;in Hebrew) 


Wind Turbines 

A follow-up of the wind turbine at ISCAR Plant - Maalot, 
15:13189 (R;IL;in Hebrew) 

Modular shrouded horizontal panemone wind system chan- 
nelled airflow power system (CAPS). Final technical report, 
15:13188 (R;IL) 

Preliminary review for wind turbine siting in Elon Moreh. Within 
the framework of the Israeli Wind Energy Program. Final re- 
port, 15:13177 (R;IL;in Hebrew) 

Survey on the influence of wind farms on the flora, fauna and 
landscape of the Assanya on the Golan Heights. Final annual 
report, 15:13181 (R;IL;In Hebrew) 

Technological analysis of wind turbines available currently and 
in the near future. Progress report, 15:13198 (R;IL;In Hebrew 
and English) 

Utilization of wind energy for agricultural applications in Israel, 
15:13183 (R;IL;in Hebrew) 

Utilization of wind energy for agriculture-related applications. 
Annual report, April 1984 to March 1985, 15:13182 (R;IL;In 
Hebrew) 

Wind turbine with air-filled envelope. Design, production and 
preliminary testing of separate subsystems as well as com- 
plete turbine (16.6 m diameter), 15:13202 (R;IL) 





Wood Products Industry 

Cost of electricity cuts and losses due to disturbances in se- 

lected industrial factories, 15:13651 (R;IL;in Hebrew) 
ITALY 

Flue gas cleaning system of Padua incinerator, 15:14845 (RA;CA) 

Prospectives for energy conservation in Italy and ENI activities 
in this field, 15:13636 (RA;IT;In Italian) 

ITER TOKAMAK 

International Thermonuclear Experimental Reactor. 

Effects of particle transport on helium ash accumulation and 
sustained ignition in the ITER [International Tokamak Experi- 
mental Reactor] design, 15:15650 (R;US) 

ITERATIVE METHODS 
See also FINITE DIFFERENCE METHOD 
Fixed points by Ishikawa iterations, 15:15816 (R;US) 


J 


JAERI LINAC 

JAERI tandem, LINAC and V.D.G. annual report 1988: April 1, 

1988 - March 31, 1989, 15:14677 (R;JP) 
JAERI TANDEM ACCELERATOR 
JAERI tandem, LINAC and V.D.G. annual report 1988: April 1, 
1988 - March 31, 1989, 15:14677 (R;JP) 
JAILS 
See PUBLIC BUILDINGS 
JAPAN 

An adjustable speed operation system for pumped storage hy- 
dro power plant: Report 4.3.17, 15:13022 (RA;CA) 

Assessment of geothermal resources of the Hakkoda geother- 
mal area, 15:13130 (RA;JP;in Japanese) 

CSAMT survey in the Osorezan geothermal area, Northeast 
Japan, 15:13138 (RA;JP;in Japanese) 

Case study of high accuracy MT method in Hokkaido (Part 3), 
15:13135 (RA;JP;in Japanese) 

Detailed study on thermal conductivity distribution in Japanese 
geothermal fields, 15:13157 (RA;JP) 

ESR dating of altered rock from Unzen Volcano, Western 
Kyushu, Japan, 15:13162 (RA;JP) 

Fluid inclusion study at Okuaizu geothermal area, 15:13154 
(RA;JP) 

Geoelectrical structure in Tokachi region by MT/AMT method and 
evaluation of AMT method, 15:13134 (RA;JP;In Japanese) 

Investigation report of the investigation commission for inter- 
change of heat pump technology in Europe, 15:13738 
(R;JP;In Japanese) 

Methods and effects of reducing dose rates in BWRs, 15:13332 
(J;US) 

Optical fibers - possibilities of application in the Israel Electric 
Corporation 161 kV protection systems, 15:13555 (R;IL;In He- 
brew and English) 

JET MODEL 

A study on the determination of the scale parameter Lambdays 
of quantum chromodynamics at LEP | energies, 15:15440 
(R;DE;in German) 

JIGS 

Pilot-scale study on Batac jig washing of Bryan Mountain coal - 
Crows Nest resources, 15:12182 (R;CA) 

Pilot-scale study on Batac jig washing of Kipp mine coal - Petro- 
Canada, 15:12183 (R;CA) 

JOB TRAINING 
See TRAINING 
JOJOBA 

Studies on plant materials as energy resources 2. Jojoba-new 

raw material for industry, 15:12997 (R;JP;in Japanese) 
JORDAN 

Middle East regionai cooperation in the use of energy resources 

under peace, 15:13659 (R;IL) 
JOSEPHSON JUNCTIONS 

Fabrication of NbN based electronic devices with silicon barri- 
ers, 15:14670 (P;US) 

Nonlinear dynamics of domain walls and vortices in two- 
dimensional systems, 15:15597 (R;US) 


KRYPTON FLUORIDE LASERS 


JT-60 REACTORS 
See JT-60 TOKAMAK 
JT-60 TOKAMAK 
Annual report of the Naka Fusion Research Establishment for 
the period of April 1 1988 to March 31 1989, 15:15646 (R;JP) 
Study on negative-ion-based neutral beam injection system for 
JT-60 upgrade, 15:15679 (R;JP;in Japanese) 
JUELICH-DIDO REACTOR 
See FRJ-2 REACTOR 
JUNCTIONS 
See also SUPERCONDUCTING JUNCTIONS 
Review on micro-wave high temperature superconductivity. Nb- 
high temperature superconductor point-contacting Josephson 
junction, 15:14143 (RA;JP;in Japanese) 
JURASSIC PERIOD 
Paleostratigraphy and paleogeography of the Permian-Triassic 
formation in Israel, and their hydrocarbon potential, 15:14997 
(RA;IL;In Hebrew) 
Thermo-tectonic history of the sedimentary cross section in Is- 
rael through fission track aging in oil drilling sites, 15:15001 
(RA;IL;in Hebrew and English) 


K 


K*-892 MESONS 
Prior to February 1988 this concept was indexed by K-892 RES- 
ONANCES. 
K* K* four-quark-state production in -+-y reactions and hadronic 
collisions, 15:15475 (J;US) 
K-892 RESONANCES 
See K*-892 MESONS 
KAOLIN 
Clay Cap Test Program for the Mixed Waste Management Facil- 
ity closure at the Savannah River Site, 15:12945 (R;US) 
KAONIC ATOMS 
Strong interaction effects in high-Z K~ atoms, 15:15377 (J;US) 
KAONS 
See also ANTIKAONS 
KAONS PLUS 
CP violation, 15:15470 (R;US) 
Rare kaon decays, 15:15404 (R;US) 
Semi-leptonic news, 15:15437 (R;US) 
KAONS PLUS 
Non-perturbative QCD in weak decays, 15:15408 (R;US) 
KAPPA-725 RESONANCES 
See MESONS 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KENTUCKY 
Fiscal year 1988 program report: Kentucky Water Resources 
Research Institute (revised), 15:15140 (R;US) 
Supercritical extraction and depolymerization of Israeli oii 
shales. Final report for Oct 1984-Sep 1985 and Oct 1986-Sep 
1987, 15:12615 (R;IL;In English and Hebrew) 
KERNFORSCHUNGSZENTRUM KARLSRUHE 
KFK annual report on research and development activities in 
1988, 15:15785 (R;DE;in German) 
KERNKRAFTWERK OBRIGHEIM 
See OBRIGHEIM REACTOR 
KLYSTRONS 
A simple method using MAFIA to calculate external Q values of 
waveguide-loaded cavities, 15:14709 (R;JP) 
Configuring the SLC linac for injection into PEP, 15:14712 (R;US) 
Megawatt-klystron amplifiers in L-band, 15:14710 (R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KRYPTON 
The external heavy atom effect: Photophysics of (dimethy- 
lamino)benzonitrile in cryogenic rare gas matrices, 15:14433 
(J;US) 
KRYPTON FLUORIDE LASERS 
Comparisons of recent e-beam pumped KrF laser experiments 
with model predictions, 15:14658 (BA;US) 
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KRYPTON FLUORIDE LASERS 


Reassessment of the rate constant for electron collision quench- 
ing of KrF(B), 15:14665 (J;US) 
KRYPTON FLUORIDES 
Reassessment of the rate constant for electron collision quench- 
ing of KrF(B), 15:14665 (J;US) 
KRYPTON IONS 
Desorption of positive oxygen ions induced by keV heavy-ion 
bombardment of transition metals with adsorbed O2 and CO, 
15:15602 (J;US) 
KURCHATOVIUM 
See ELEMENT 104 
KWO REACTOR 
See OBRIGHEIM REACTOR 
KYUSHU-1 REACTOR 
See GENKAI-1 REACTOR 
KYUSHU-2 REACTOR 
See GENKAI-2 REACTOR 


L 


L CODES 

Cost reduction possibilities for a heavy-ion accelerator for iner- 
tial confinement fusion, 15:14680 (BA;US) 

LAPUR user’s guide, 15:13326 (R;US) 

LABELLED COMPOUNDS 

Compounds labelled with either stable or radioactive isotopes. 

See also RADIOPHARMACEUTICALS 

Agas chromatograph/mass spectrometry method for determining 
isotopic distributions in organic compounds used in the chem- 
ical approach to stable isotope separation, 15:14262 (R;US) 

LABORATORY ANIMALS 

Summary review of health effects associated with ammonia. 

Health issue assessment, 15:15222 (R;US) 
LACTIC ACID 

Escherichia coli derivatives lacking both alcohol dehydrogenase 
and phosphotransacetylase grow anaerobically by lactate fer- 
mentation, 15:15161 (J;US) 

LAGRANGE EQUATIONS 

A complete description of robot manipulator dynamics based on 

Lagrangian mechanics, 15:14527 (R;JP;ln Japanese) 
LAKES 

See also DEAD SEA 

Lake resources at risk to acidic deposition in the eastern United 
States, 15:15114 (R;US) 

Long-term dynamics of a lake ecosystem and the implications 
for radiation exposure, 15:15202 (R;SE) 

Monitoring populations of 4-chlorobiphenyl-degrading bacterial 
in soil and lake water microcosms using colony hybridization, 
15:15067 (R;US) 

LAMBDA 2282 RESONANCES 

See LAMBDAC PLUS 

LAMBDA C PLUS 

Prior to Jan. 1985 this information was indexed with the descrip- 
tor Lambda-2250 Resonances. 

Measurement of the lifetime of the charm baryon Lambdac, 
15:15421 (R;DE;in German) 

LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Studies of multiparticle production in heavy ion collisions using a 
time projection chamber, 15:15402 (R;US) 
LAMBDA-2250 RESONANCES 
See LAMBDAC PLUS 
LAMBDA-2260 RESONANCES 
See LAMBDAC PLUS 
LAMINAR FLOW 

Forced convection film condensation along a flat plate in the 
presence of noncondensable gas and of liquid droplets, 
15:14544 (R;FR;In French) 

LAMINOGRAPHY 
See TOMOGRAPHY 
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LAMPF LINAC 
The user’s view for the future of LAMPF, 1989: Reports from 
the pion physics working group, 15:14671 (R;US) 
LAND APPLICATION 
See GROUND DISPOSAL 


LAND FILLS 
See SANITARY LANDFILLS 


LAND POLLUTION 

Sorption of 2,3,7,8-tetrachlorodibenzo-p-dioxin from water by 
surface soils, 15:15044 (R;US) 

Transport processes involving organic chemicals, 15:15121 
(R;US) 

Chlorination 

Sequential reductive dehalogenation of chloroanilines by mi- 

croorganisms from a methanogenic aquifer, 15:15127 (R;US) 
Contamination 

Health assessment for Monticello Radioactive Contaminated 
Properties, Monticello, Utah, Region 8. CERCLIS No. 
UTD980667208. Preliminary report, 15:12732 (R;US) 

Environmental Exposure 

Health Assessment for Wasatch Chemical (Lot 6), Salt Lake 
City, Utah, Region 8. CERCLIS No. UTd000716399. Prelimi- 
nary report, 15:13908 (R;US) 

Health assessment for 19th Avenue Landfill National Priorities 
List (NPL) Site, Phoenix, Maricopa County, Arizona, Region 
9. CERCLIS No. AZD980496780. Preliminary report, 
15:13999 (R;US) 

Health assessment for Allied Plating, Inc., Portland, Oregon, 
Region 10. CERCLIS No. ORD009051442. Preliminary re- 
port, 15:13953 (R;US) 

Health assessment for Anaconda Smelter Site, Anaconda, Deer 
Lodge County, Montana, Region 8. CERCLIS No. 
MTD093291656. Final report, 15:13897 (R;US) 

Health assessment for Apache Powder, St. David, Arizona, Re- 
gion 9. CERCLIS No. AZD008399263. Preliminary report, 
15:13943 (R;US) 

Health assessment for Atlas and Coalinga Asbestos Mines, 
Fresno County, California, Region 9. Cerclis Nos. 
CAD980496863 and CAD980817217. Preliminary report, 
15:13939 (R;US) 

Health assessment for Bailey Dump National Priorities List 
(NPL) Site, Bridge City, Orange County, Texas, Region 6. 
CERCLIS No. TXD980864649. Final report, 15:13624 (R;US) 

Health assessment for Broderick Wood Products Site, Denver, 
Adams County, Colorado, Region 8. CERCLIS No. 
COD000110254. Final report, 15:13883 (R;US) 

Health assessment for Bunker Hill Site, Kellog, Shoshone 
County, Idaho, Region 10. CERCLIS No. 1DD048340921. 
Preliminary report, 15:13950 (R;US) 

Health assessment for Burlington Northern Somers Tie Treating 
Plant NPL (National Priorities List) Site, Somers, Montana, 
Region 8. CERCLIS No. MTD053038386. Final report, 
15:13898 (R;US) 

Health assessment for California Gulch Site, Leadville, Lake 
County, Colorado, Region 8. CERCLIS No. COD980717938. 
Final report, 15:13884 (R;US) 

Health assessment for Clear Creek/Central City, Clear Creek 
and Gilpin Counties, Colorado, Region 8. CERCLIS No. 
COD980717557. Final report, 15:13889 (R;US) 

Health assessment for Coast Wood Preserving, Ukiah, Mendo- 
cino County, California, Region 9. CERCLIS No. 
CAD063015887. Preliminary report, 15:13937 (R;US) 

Health assessment for Del Norte County Pesticide Storage 
Area, Cresent City, Del Norte County, California, Region 9. 
CERCLIS No. CAD000626176. Final report, 15:13936 (R;US) 

Health assessment for Duell and Gardner Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID980504716. 
Preliminary report, 15:13881 (R;US) 

Health assessment for East Helena, East Helena, Montana, Re- 
gion 8. CERCLIS No. MTD006230346. Preliminary report, 
15:13899 (R;US) 

Health assessment for FMC Fresno National Priorities List 
(NPL) Site, Fresno, California, Region 9. CERCLIS No. 
CAD000629998. Preliminary report, 15:13932 (R;US) 





Health assessment for FMC Pesticide Pit, Yakima, Washington, 
Region 10. CERCLIS No. WAD009039785. Preliminary re- 
port, 15:13956 (R;US) 

Health assessment for Fairchild Semiconductor Corporation 
Proposed National Priorities List Site, Intel Corporation Na- 
tional Priorities List Site, Raytheon Company National 
Priorities List Site, Mountain View, California, Region 9. CER- 
CLIS No. CAD095989778. Final report, 15:13935 (R;US) 

Health assessment for Firestone National Priorities List (NPL) 
Site, Salinas, Monterey County, California, Region 9. CERCLIS 
No. CAD990793887. Preliminary report, 15:13933 (R;US) 

Health assessment for Frontier Hard Chrome Site, Vancouver, 
Washington, Region 10. CERCLIS No. WAD053614988. Final 
report, 15:13957 (R;US) 

Health assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
Washington, Region 10. CERCLIS No. WA9214053465. Pre- 
liminary report, 15:14000 (R;US) 

Health assessment for Greenacres (Liberty Lake) Landfill, 
Spokane, Spokane County, Washington, Region 10. CERCLIS 
No. WAD980514608. Preliminary report, 15:14001 (R;US) 

Health assessment for Harbor Island Lead, Seattle, 
King County, Washington, Region 10. CERCLIS No. 
WAD980722839. Preliminary report, 15:13958 (R;US) 

Health assessment for Hewlett-Packard, Palo Alto, Palo Alto, 
Santa Clara County, California, Region 9. CERCLIS No. 
CAD0091 22532. Final report, 15:15046 (R;US) 

Health assessment for Hill Air Force Base, Ogden, Utah, Re- 
gion 8. CERCLIS No. UT0571724350. Preliminary report, 
15:13905 (R;US) 

Health assessment for IBM Site, Santa Clara County, San Jose, 
California, Region 9. CERCLIS No. 990843989. Preliminary 
report, 15:13931 (R;US) 

Health assessment for Idaho Pole, Bozeman, Montana, Region 
8. CERCLIS No. MTD006232276. Preliminary report, 
15:13900 (R;US) 

Health assessment for Jibboom Junkyard, Sacramento, Califor- 
nia, Region 9. CERCLIS No. CAD980737613. Final report, 
15:13930 (R;US) 

Health assessment for Kaiser Aluminum and Chemical Corpora- 
tion, Mead, Spokane County, Washington, Region 10. 
CERCLIS No. WAD000065508. Preliminary report, 15:13959 
(R;US) 

Health assessment for Liquid Gold-Richmond, Richmond, Con- 
tra Costa County, California, Region 9. CERCLIS No. 
CAT000646208. Preliminary report, 15:13929 (R;US) 

Health assessment for Lorentz Barrel and Drum Company, San 
Jose, Santa Clara County, California, Region 9. CERCLIS 
No. CAD029295706. Preliminary report, 15:13928 (R;US) 

Health assessment for Louisiana-Pacific National Priorities List 
(NPL) Site, Oroville, Butte County, California, Region 9. CER- 
CLIS No. CAD065021594. Preliminary report, 15:13927 (R;US) 

Health assessment for MGM Brakes Company National Priori- 
ties List (NPL) Site, Cloverdale, California, Region 9. 
CERCLIS No. CAD000074120. Final report, 15:13922 (R;US) 

Health assessment for Marley Cooling Tower Company, Stock- 
ton, California, Region 9. CERCLIS No. CAD009140120. 
Preliminary report, 15:13926 (R;US) 

Health assessment for McCarty’s/Pacific Hide and Fur National 
Priorities List (NPL) Site, Pocatello, Idaho, Region 10. CER- 
CLIS No. 1IDD098812878. Final report, 15:13951 (R;US) 

Health assessment for McChord Air Force Base, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WA8570024200. Preliminary report, 15:13960 (R;US) 

Health assessment for McClellan Air Force Base, Sacramento, 
California, Region 9. CERCLIS No. CA4570024337. Prelimi- 
nary report, 15:13924 (R;US) 

Health assessment for McColl Site, Fullerton, California, Region 
9. CERCLIS No. O09CAD980498695. Preliminary report, 
15:13923 (R;US) 

Health assessment for Mica Landfill, Spokane, Spokane County, 
Washington, Region 10. CERCLIS No. WAD980511661. Pre- 
liminary report, 15:15049 (R;US) 


LAND POLLUTION 
Environmental Exposure 


Health assessment for Midvale Slag Site, Midvale, Utah, Region 
8. CERCLIS No. UTD081834277. Preliminary report, 
15:13906 (R;US) 

Health assessment for Milltown Reservoir Sediments, Milltown, 
Montana, Region 8. CERCLIS No. MTD980717565. Prelimi- 
nary report, 15:13901 (R;US) 

Health assessment for Moffett Naval Air Station National Priori- 
ties List (NPL) Site, Sunnyvale, Santa Clara County, 
California, Region 9. CERCLIS No. CA2170090078. Final re- 
port, 15:13921 (R;US) 

Health assessment for Monolithic Memories, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD049236201. Preliminary 
report, 15:13920 (R;US) 

Health assessment for Montana Pole and Treating Plant, Butte, 
Montana, Region 8. CERCLIS No. MTD006230635. Prelimi- 
nary report, 15:13902 (R;US) 

Health assessment for Monticello Radioactive Contaminated 
Properties, Monticello, Utah, Region 8. CERCLIS No. 
UTD980667208. Preliminary report, 15:12732 (R;US) 

Health assessment for Mouat Industries, Columbus, Montana, 
Region 8. CERCLIS No. MTD021997689. Preliminary report, 
15:13903 (R;US) 

Health assessment for NAS-Whidbey Island (Seaplane Base), 
Oak Harbor, Island County, Washington, Region 10. CERCLIS 
No. WA6170090058. Preliminary report, 15:15137 (R;US) 

Health assessment for NL/Gould NPL (National Priorities List) 
Site, Portland, Oregon, Region 10. CERCLIS No. 
ORD095003687. Final report, 15:13954 (R;US) 

Health assessment for National Semiconductor Corporation, 
Santa Clara, Santa Clara County, California, Region 9. CER- 
CLIS No. CAD04 1472986. Preliminary report, 15:13919 (R;US) 

Health assessment for Naval Undersea Warfare Station, Key- 
port, Washington, Region 10. CERCLIS No. WA1170023419. 
Preliminary report, 15:15050 (R;US) 

Health assessment for Northwest Transformer Salvage Yard 
National Priorities List (NPL) Site, Whatcom County, Wash- 
ington, Region 10. CERCLIS No. WAD027315621. Final 
report, 15:13961 (R;US) 

Health assessment for Norton Air Force Base, San Bernardino, 
California, Region 9. CERCLIS No. CA4570024345. Prelimi- 
nary report, 15:13918 (R;US) 

Health assessment for Old City Dump 1, Columbus, 
Bartholomew County, Indiana, Region 5. CERCLIS No. 
IND980607626. Preliminary report, 15:13622 (R;US) 

Health assessment for Operating Industries Incorporated, Mon- 
terey Park, Los Angelos County, California, Region 9. 
CERCLIS No. CAD080012024. Preliminary report, 15:13998 
(R;US) 

Health assessment for Rhone Poulenc (ZOECON), East Palo 
Alto, San Mateo County, California, Region 9. CERCLIS No. 
CAT00061 1350. Final report, 15:13917 (R;US) 

Health assessment for Rocky Mountain Arsenal, Commerce 
City, Adams County, Colorado, Region 8. CERCLIS No. 
C05210020769. Preliminary report, 15:13625 (R;US) 

Health assessment for Sacramento Army Depot, Sacramento, 
California, Region 9. CERCLIS No. CA0210020780. Prelimi- 
nary report, 15:15131 (R;US) 

Health assessment for San Jose Facility of Fairchild Semicon- 
ductor Corporation Proposed NPL Site, San Jose, California, 
Region 9. CERCLIS No. CAD097012298. Final report, 
15:13934 (R;US) 

Health assessment for Selma Pressure Treating (SPT) National 
Priorities List (NPL) Site, Fresno, California, Region 9. CER- 
CLIS No. CAD029452141. Final report, 15:13916 (R;US) 

Health assessment for Signetics, Inc., Sunnyvale, California, 
Region 9. CERCLIS No. CAD070466479. Preliminary report, 
15:13914 (R;US) 

Health assessment for Silver Mountain Mine, Loomis, 
Okanogan County, Washington, Region 10. CERCLIS No. 
WAD9807227839. Preliminary report, 15:13964 (R;US) 

Health assessment for Smuggler Mountain Site, Aspen, Putkin 
County, Colorado, Region 8. CERCLIS No. COD980806277. 
Final report, 15:13896 (R;US) 


ERA Vol. 15, No. 6 775 





LAND POLLUTION 
Environmental Exposure 


Health assessment for Southern Pacific Transportation Com- 
pany, Roseville, California, Region 9. CERCLIS No. 
CAD000828255. Preliminary report, 15:13912 (R;US) 

Health assessment for Spiegelberg and Rasmussen Dump Na- 
tional Priorities List (NPL) sites, Green Oak Township, 
Livingston County, Michigan, Region 5. CERCLIS 
No. MID980794481 (Spiegelberg) and CERCLIS No. 
MID095402210 (Rasmussen). Final report, 15:13996 (R;US) 

Health assessment for Stringfellow, Glen Avon, California, Re- 
gion 9. CERCLIS No. CAT08001286. Final report, 15:13911 
(R;US) 

Health assessment for Teledyne Wah Chang-Albany, Albany, 
Oregon, Region 10. CERCLIS No. ORD050955848. Prelimi- 
nary report, 15:15047 (R;US) 

Health assessment for Thompson-Hayward Chemical Com- 
pany, Fresno, Fresno County, California, Region 9. CERCLIS 
No. CAD009106220. Preliminary report, 15:13910 (R;US) 

Health assessment for Tooele Army Depot (North Area), Tooele, 
Utah, Region 8. CERCLIS No. UT3213820894. Preliminary 
report, 15:13907 (R;US) 

Health assessment for Union Pacific Railroad Yard-Pocatello 
Sludge Pit, Pocatello, Idaho, Region 10. CERCLIS No. 
IDD055030852. Preliminary report, 15:13952 (R;US) 

Health assessment for Van Waters and Rogers, Incorporated, 
San Jose, Santa Clara County, California, Region 9. CERCLIS 
No. CAD010925576. Preliminary report, 15:13909 (R;US) 

Health assessment for Waste Disposal, Inc., Santa Fe Springs, 
Los Angeles County, California, Region 9. CERCLIS No. 
CAD980884357. Preliminary report, 15:15045 (R;US) 

Health assessment for Waste, Inc., Michigan City, Indiana, Re- 
gion 5. CERCLIS No. IND980504005. Preliminary report, 
15:13880 (R;US) 

Health assessment for Watkins-Johnson Facility, Scotts Valley, 
California, Region 9. CERCLIS No. CAD980893234. Prelimi- 
nary report, 15:13949 (R;US) 

Health assessment for Westinghouse Plant, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD001864081. Preliminary 
report, 15:13948 (R;US) 

Health assessment for Whitewood Creek, Lawrence and Mead 
Counties, South Dakota, Region 8. CERCLIS No. 
$D980717136. Preliminary report, 15:13904 (R;US) 

Health assessment for Wyckoff/Eagle Harbor, Bainbridge |s- 
land, Washington, Region 10. CERCLIS No. WA009248295. 
Preliminary report, 15:13965 (R;US) 

Health assessment for Yakima Agricultural Research 
Lab, Yakima, Washington, Region 10. CERCLIS No. 
WAD120513957. Preliminary report, 15:15139 (R;US) 


Industrial Wastes 
Health assessment for Eagle Mine, Minturn, Colorado, Region 8. 
CERCLIS No. COD81961518. Final report, 15:13885 (R;US) 


Monitoring 
Characterization of environmental contamination by petroleum 
products, 15:12545 (RA;CA) 


Radioactive Wastes 
Health assessment for Kerr-McGee, Dupage County, West 
Chicago, Illinois, Region 5. CERCLIS Nos. ILD980823991, 
ILD980824031, 1LD980824015, and ILD980824007. Prelimi- 
nary report, 15:12727 (R;US) 


Remedial Action 

Health assessment for Homestake Mining Company, Grants, 
Valencia County, New Mexico, Region 6. CERCLIS No. 
NMD007860935. Preliminary report, 15:12729 (R;US) 

Soil-phase photodegradation of toxic organics at contaminated 
disposal sites for soil renovation and ground-water quality 
protection. Final report, 15:15041 (R;US) 

Superfund Record of Decision (EPA Region 2): Bog Creek 
Farm, NJ. (Second Remedial Action), June 1989. Final report, 
15:15146 (R;US) 

Superfund Record of Decision (EPA Region 2): Glen Ridge Ra- 
dium, NJ. (First Remedial Action), June 1989, 15:12731 (R;US) 

Superfund Record of Decision (EPA Region 2): Montclair/West 
Orange, Radium, NJ. (First Remedial Action), June 1989, 
15:12730 (R;US) 
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Superfund Record of Decision (EPA Region 3): Kimberton, PA. 
(Second Remedial Action), June 1989. Final report, 15:13971 
(R;US) 

Supertund Record of Decision (EPA Region 4): Aberdeen Pesti- 
cide/Fairway Six, Inc. (First Remedial Action), June 1989, 
15:13970 (R;US) 

Superfund Record of Decision (EPA Region 4): Celanese 
(Shelby Fiber Operations), Inc. (Second Remedial Action), 
March 1989. Final report, 15:13969 (R;US) 

Superfund Record of Decision (EPA Region 5): Byron Salvage 
Yard, IL. (Third Remedial Action), June 1989, 15:13968 (R;US) 

Superfund Record of Decision (EPA Region 5): Miami County 
Incinerator, OH. (First Remedial Action), June 1989. Final re- 
port, 15:15116 (R;US) 

Superfund Record of Decision (EPA Region 5): Midco |, IN. (First 
remedial action), June 1989. Final report, 15:13890 (R;US) 

Superfund Record of Decision (EPA Region 5): Midco ll, IN. (First 
remedial action), June 1989. Final report, 15:13891 (R;US) 

Superfund Record of Decision (EPA Region 5): Wauconda 
Sand and Gravel, IL. (Second Remedial Action), March 1989. 
Final report, 15:15145 (R;US) 

Superfund Record of Decision (EPA Region 6): Sheridan Dis- 
posal Services, TX. (First Remedial Action), December 1988, 
15:13973 (R;US) 

Superfund Record of Decision (EPA Region 9): Fairchild Semi- 
conductor (San Jose), CA. (First Remedial Action), March 
1989. Final report, 15:13888 (R;US) 

Technology evaluation report: SITE (Superfund Innovative 
Technology Evaluation) program demonstration test. Interna- 
tional Waste Technologies in-situ stabilization/solidification, 
Hialeah, Florida, Volume 1, 15:13875 (R;US) 

Technology evaluation report: SITE program demonstration 
test. International Waste Technologies in-situ stabiliza- 
tion/solidification, Hialeah, Florida. Volume 2, 15:13876 (R;US) 

Terra Vac in-situ vacuum extraction system: Applications analy- 
sis report, 15:15051 (R;US) 

Water Pollution 

Health assessment for Umatilla Army Depot, Hermiston, Ore- 
gon, Region 10. CERCLIS No. OR6213820917. Preliminary 
report, 15:15048 (R;US) 

LAND POLLUTION CONTROL 

Use this term for items that involve the removal or management 
of pollutants after they are formed by a source. 

Modeling geochemical processes attenuating inorganic contam- 
inant transport in the subsurface region: Adsorption on 
amorphous iron oxide, 15:15122 (R;US) 

LAND RECLAMATION 

Enhanced ecological succession following phosphate mining. 
Final report, 15:15053 (R;US) 

Necessity of irrigation for revegetation on reclaimed land with fly 
ash, 15:12327 (R;JP;iIn Japanese) 

LAND USE 
Prairie basin wetlands of the Dakotas: A community profile, 
15:15066 (R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANDFORMS 
See GEOMORPHOLOGY 


LANDSCAPING 
Management strategies for landscape waste: Collection, com- 
posting, marketing. Final report, 15:13994 (R;US) 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 
Mass transfer in the reaction 40-MeV/u La + La, 15:15514 
(BA;US) 
LANTHANUM BORIDES 
Transient heating method for thermionic cathodes in REB gen- 
erators, 15:15691 (BA;US) 





LANTHANUM CHROMITES 
See LANTHANUM OXIDES 
LANTHANUM OXIDES 

Chemistry of the doping mechanism in Ba,;_,K,BiO3 and 
LapCuO,4,5 oxide superconductors, 15:14133 (R;US) 

Comment on “Observation of magnetic ordering in superconduct- 
ing Lag_,Sr,CuO, by muon spin rotation”, 15:14180 (J;US) 

Secondary reactions of methyl radicals with lanthanide oxides: 
Their role in the selective oxidation of methane, 15:14432 
(J;US) 

X-ray diffraction and vibrational-spectroscopy study of the struc- 
ture of LagTi2O7, 15:14176 (J;US) 

LARGE COIL PROGRAM 

Productive international collaboration in the large coil task, 

15:15709 (BA;US) 
LARYNX 

Analysis of health or systemic effects caused by two toxicants, 

15:15236 (J;US) 
LASER CAVITIES 

Surface-emitting lasers: A comparison of resonant periodic gain 

and conventional structures, 15:14660 (BA;US) 
LASER FUSION REACTORS 

Comparisons of recent e-beam pumped KrF laser experiments 
with model predictions, 15:14658 (BA;US) 

Free expansion of a two-electron-population plasma into vac- 
uum, 15:15662 (BA;US) 

LLE Review: Volume 40: Quarterly report, July-September 
1989, 15:15677 (R;US) 

LASER MATERIALS 

Determination of excited-state polarizabilities of Cr°+-doped ma- 
terials by degenerate four-wave mixing, 15:14669 (J;US) 

Generation of iodine monofluoride in a supersonic multipurpose 
flow-tube facility. Final report, May-October 1988, 15:14614 
(R;US) 

Laser technology: Foreign language translations from the Joint 
Publications Research Service. June 1970-June 1989 (Cita- 
tions from the NTIS data base). Report for June 1970-June 
1989, 15:14637 (R;US) 

Review of laser filter materials. Final report, October 1987- 
September 1988, 15:15241 (R;US) 

LASER MIRRORS 

Feasibility study on the possibility to produce excimer-laser 
coatings by ion beam sputtering or magnetron sputtering, 
15:14618 (R;DE;in German) 

LASER POWER TRANSMISSION 

Applicability of the beamed power concept to lunar rovers, con- 
struction, mining, explorers and other mobile equipment, 
15:13504 (RA;US) 

Beamed laser power in support of near-earth missions, 
15:13080 (RA;US) 

Earth orbit laser systems, 15:13507 (RA;US) 

History and status of beamed power technology and applica- 
tions at 2.45 Gigahertz, 15:13498 (RA;US) 

Laser diode array and transmission optics, 15:13508 (RA;US) 

Laser energy conversion, 15:13500 (RA;US) 

Laser thruster, 15:13509 (RA;US) 

Low-earth-orbit to low-lunar-orbit laser freighter, 
(RA;US) 

Overview of laser concepts, 15:13501 (RA;US) 

Power beaming options, 15:13495 (RA;US) 

Second beamed space-power workshop, 15:13494 (R;US) 

LASER RADIATION 

Review of laser filter materials. Final report, October 1987- 

September 1988, 15:15241 (R;US) 
LASER SPECTROSCOPY 

Interaction of radiation with matter: Atomic-collision processes 
occurring in the presence of radiation fields. Annual report, 1 
August 1988-30 September 1989, 15:15364 (R;US) 

Photodissociation of XeF2 (xenon difluoride) at 193 nm, 
15:14604 (R;US) 

LASER TARGETS 

Stability analysis of cryogenic direct-drive ICF target and a 
method for fabricating hollow silica aerogel spheres: Final re- 
port, 15:15687 (R;US) 


15:13505 


LASER-PRODUCED PLASMA 
LLE Review: Volume 40: Quarterly report, July-September 
1989, 15:15677 (R;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also CHEMICAL LASERS 
FREE ELECTRON LASERS 
GAS LASERS 
SOLID STATE LASERS 

Analysis of high power/energy nuclear-pumped laser reactor 
concepts, 15:13368 (D;US) 

Diode pumped monolithic Nd:YLF 1.053 um mini-laser and its 
application to injection seeding, 15:14650 (R;US) 

Effect of material properties on the performance of a-Si,Ge:H,F 
photodetectors, 15:14233 (BA;US) 

Improvements in power, precision, and shot rate from the Nova 
target irradiation facility, 15:14653 (BA;US) 

Large aperture, transversely excited, thermally compensated 
electrooptic switch for high average power laser systems, 
15:14654 (BA;US) 

Laser technology: Foreign language translations from the Joint 
Publications Research Service. June 1970-June 1989 (Cita- 
tions from the NTIS data base). Report for June 1970-June 
1989, 15:14637 (R;US) 

Phase matched three-wave mixing in L-arginine salts, 15:14656 
(BA;US) 

Power balancing of multibeam laser fusion lasers, 15:14651 
(BA;US) 

Study of fuel degradation processes by uv laser techniques. An- 
nual research report, 1st year, 15:12560 (R;IL) 

LATENT HEAT STORAGE 
The growth of roses in a greenhouse air-conditioned by phase- 
change material, 15:13845 (R;IL;in Hebrew) 
LATEROLOGGING 
See RESISTIVITY LOGGING 
LATTICE FIELD THEORY 

Color-dielectric models from a lattice point of view, 15:15510 
(J;US) 

Construction of convergent simplicial approximations of quan- 
tum fields on Riemannian manifolds, 15:15495 (R;DE) 

Non-Abelian flux tubes in 3D, 15:15511 (J;US) 

Topology, string tension and glueball masses in intermediate 
volume SU(3) lattice gauge theory, 15:15466 (R;GB) 

LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAVA 

Thermal history of some basalts and volcanic lavas, 15:13165 
(RA;JP) 

LAWRENCE LIVERMORE LABORATORY 

Environmental report for 1988, 15:12928 (R;US) 

Recent investigations in air filtration, 15:14942 (R;US) 

Remedial investigation and feasibility study for the Lawrence 
Livermore National Laboratory Site 300 Pit 7 complex: Ap- 
pendices, 15:12926 (R;US) 

LAWRENCIUM 

Radiochemical studies of the transactinide elements, 15:14440 

(R;DE) 
LEACHATES 

Determination of optimal toxicant loading for biological closure 

of a hazardous-waste site, 15:13893 (R;US) 
LEACHING 

Background information for the development of a low-level 
waste performance assessment method : Identification 
and recommendation of computer codes, 15:12721 (R;US) 

Effect of curing temperature on the properties of cementitious 
waste forms, 15:12740 (R;US) 

Leaching of vitrified HAW in a realistic model of a final storage 
site, 15:12746 (RA;DE;In German) 

Selectively absorbing metallurgical coatings for performance in 
photothermal installations with higher (elevated) operation 
temperatures. Final report, 15:13120 (R;IL) 

LEAD 

Affordability analysis of lead emission controls for a smelter- 

refinery. Final report, 15:14912 (R;US) 
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LEAD 


Health-hazard evaluation report HETA 88-354-1955, Lakewood 
Radiator Shop, Denver, Colorado, 15:14879 (R;US) 

In situ scanning tunneling microscopy studies of the underpo- 
tential deposition of lead on Au(111), 15:14388 (J;US) 

Mass burn incineration with a presorted MSW fuel, 15:14952 
(J;US) 

Strong interaction effects in high-Z K~ atoms, 15:15377 (J;US) 

LEAD 208 

Fluctuations in the thermal superfluid model for heated spherical 
nuclei, 15:15551 (R;FR) 

Random-phase-approximation calculations of nuclear response 
in the continuum, 15:15573 (J;US) 

LEAD 208 TARGET 

24g nuclear moments from 24Mg(200 MeV)+2°8Pb scattering, 

15:15532 (J;US) 
LEAD COMPOUNDS 

See also LEAD OXIDES 

Chemical processing of PbTiO; by co-precipitation and sol-gel 
methods: The role of powder and gel characteristics on crys- 
tallization behavior, 15:14136 (R;US) 

Distribution of lead in human bone: 3. Synchrotron x-ray micro- 
scope measurements, 15:15188 (R;US) 

LEAD METHOD 
See ISOTOPE DATING 
LEAD OXIDES 

Electrocatalysis of anodic oxygen-transfer reactions, 15:14412 

(BA;US) 
LEAD-ACID BATTERIES 

Battery systems for an advanced AC electric vehicle powertrain, 
15:13574 (BA;US) 

Miniaturization and slenderization of lead storage battery, 
15:13571 (RA;JP;in Japanese) 

Operation test of a load conditioner using lead-acid battery. Ac- 
tual record and its points of improvement, 15:13568 (R;JP;In 
Japanese) 

LEAK DETECTORS 

Multisensor technologies for low-cost methane detection. Final 

report, April-November 1987, 15:12573 (R;US) 
LEAVES 

Increasing efficiency of ventilation in rose greenhouses for en- 
ergy savings and for damage control. Annual report, August 
1985 to August 1986, 15:13863 (R;IL;iIn Hebrew) 

LEBANON 

Middle East regional cooperation in the use of energy resources 

under peace, 15:13659 (R;IL) 
LEPTON NUMBER 
Baryon and lepton number violation in the Weinberg-Salam the- 
ory, 15:15490 (R;US) 

LEPTON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 
LEPTON-HADRON INTERACTIONS 

QCD and event simulation, 15:15438 (R;US) 
LEPTONS 

See also ELECTRONS 

NEUTRINOS 

Properties of leptons, 15:15469 (R;US) 

Searches for new quarks and leptons produced in Z-boson de- 
cay, 15:15430 (J;US) 

LEVEL DENSITY 
See ENERGY LEVELS 
LEVEL INDICATORS 
Off-calibration effects on boiling water reactor water level instru- 
ments that tap into jet pump diffusers, 15:13331 (J;US) 
LEVEL SCHEMES 
See ENERGY LEVELS 
LEVITATED TRAINS 

Latest trend for practical use of linear motorcar. Present state 
and future aspect of superconductive magnetic levitation rail- 
way, 15:14619 (RA;JP;in Japanese) 

LEWIS ACIDS 

Chemical hardness and bond dissociation energies, 15:14406 

(J;US) 


LIBYA 
A combined bottom-water and crestal gas injection: An EOR 
field case, 15:12490 (RA;CA) 
LIDAR 
See OPTICAL RADAR 
LIFE (SERVICE) 
See SERVICE LIFE 
LIGANDS 

Characterization of several metalloporphyrins in unusual oxida- 
tion states. The effect of axial and equatorial ligands, 
15:14329 (J;IL) 

Synthesis and properties of conducting bridged macrocyclic 
metal complexes, 15:14333 (J;IL) 

LIGHT 

See VISIBLE RADIATION 
LIGHT GUIDES 

See OPTICAL FIBERS 
LIGHTNING 

Continuing current in cloud-to-ground lightning, 
(R;JP;In Japanese) 

Protection of information communication equipment against 
thunderbolt and thunderbolt observation. Locating lightning 
position, 15:13528 (RA;JP;In Japanese) 

Protection of information communication equipment against 
thunderbolt and thunderbolt observation. Protection of com- 
munication equipment for power supply against thunderbolt, 
15:13214 (RA;JP;in Japanese) 

Protection of information communication equipment against 
thunderbolt and thunderbolt observation. Status quo of thun- 
derbolt observation, 15:13527 (RA;JP;iIn Japanese) 

Temporary AC overvoltage flashover characteristics of contami- 
nated insulators and its application to transmission line 
insulation design, 15:13521 (R;JP;in Japanese) 

LIGHTNING ARRESTERS 

Lightning protection for domestic and commercial electrical 
power transmission systems. January 1977-September 1989 
(Citations from the Compendex data base). Report for Jan- 
uary 1977-September 1989, 15:13543 (R;US) 

LIGNITE 

Chemical characterization of thermal maturity in coals using 
high-resolution chromatographic methods. Annual report, May 
1988-April 1989, 15:12320 (R;US) 

Coal-water interactions and preparation of dewatered ultrafine 
clean coal, 15:12178 (RA;US) 

Effects of multivalent cations on low-rank solubilities in alkaline 
solutions and microbial cultures, 15:12322 (J;US) 

Evaluation of atmospheric flash pyrolysis for coprocessing 
residue, 15:12300 (R;CA) 

Material and engineering investigations for coal liquefaction in 
petroleum residues. Final report, 15:12259 (R;DE;in German) 

Qualifications in energy, 15:12365 (R;IL) 

LIMESTONE 

See also TRAVERTINE 

Coherent phase transformation under nonhydrostatic stress- 
wave loading, 15:14220 (R;US) 

Isotopic geochemistry of the Israeli phosphorites, 15:15000 
(RA;IL;In Hebrew) 

Mitigation of acid deposition: Liming of surface waters. Final re- 
port, 15:15143 (R;US) 

Paleoceanography and geochemistry of shale in the upper Cre- 
taceous in Israel - a basis for locating energy rich deposits, 
15:15016 (RA;IL;in Hebrew) 

LIMITERS 

See also PUMPED LIMITERS 

Developments in theoretical studies of divertor and pumped lim- 
iter systems, 15:15782 (J;US) 

Graphit-ceramic RF Faraday-thermal shield and plasma limiter, 
15:15784 (P;US) 

Impurity and particle control systems for Tokamak Reactor ex- 
periments, 15:15781 (J;US) 

Power deposition on toroidal limiters in TEXTOR, 15:15683 
(R;US) 

LINACS 
See LINEAR ACCELERATORS 


15:13519 
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LINEAR ACCELERATORS 
See also JAERI LINAC 
LAMPF LINAC 
LINEAR COLLIDERS 
MIT BATES LINAC 
QUADRUPOLE LINACS 
SACLAY LINAC 
STANFORD LINEAR COLLIDER 
A simple method using MAFIA to calculate external Q values of 
waveguide-loaded cavities, 15:14709 (R;JP) 
An 805 MHz disk and washer accelerating structure with coaxial 
coupler for the Fermilab upgrade, 15:14703 (R;US) 
Commercial applications of ion linac technology, 15:14682 (J;US) 
Computer control for a particle beam accelerator, 15:14715 
(R;US) 
Electron accelerators driven by modulated intense relativistic 
electron beams, 15:14684 (J;US) 
LINEAR COLLIDERS 
Summary of the electron accelerators session, 15:14689 (J;US) 
LINERS 
Technical guidance document: The fabrication of polyethylene 
FML field seams. Final report, 15:13966 (R;US) 
LIPASE 
Code number 3.1.1.3. From January 1981 to January 1990, this 
was a valid descriptor and material from this period was so in- 
dexed. 
Alkaline lipase of glyoxysomes is a glycoprotein, 15:13058 
(BA;US) 
LIPIDS 
See also LIPOPROTEINS 
PHOSPHOLIPIDS 
Study of lipid peroxyl radicals in urea clathrate crystals: Oxygen- 
17 couplings and rotational averaging, 15:14395 (J;US) 
LIPOPROTEINS 
See also APOLIPOPROTEINS 
Nondenaturing electrophoresis of lipoproteins in agarose and 
polyacrylamide gradient gels, 15:15159 (R;US) 
LIPS 
See ORAL CAVITY 


LIQUEFIED NATURAL GAS 
Current research on bleves as related to emergency response, 
15:12584 (RA;CA) 
LIQUEFIED PETROLEUM GASES 
Flexible tubing and hose made of rubber for use of liquefied 
petroleum gas in vapour phase, 15:12587 (R;IL;in Hebrew) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 


LIQUID COLUMN CHROMATOGRAPHY 

Numerical simulation of chromatographic band profiles at large 
concentrations: Length of space increment and height equiv- 
alent to a theoretical plate, 15:14293 (J;US) 

Qualitative and quantitative analysis of unresolved responses in 
liquid chromatography with Fourier transform infrared spectro- 
scopic detection by using the Kalman filter, 15:14301 (J;US) 

Separation of mild gasification liquid products using open- 
column chromatography, 15:12324 (J;US) 

LIQUID EFFLUENTS 
See LIQUID WASTES 


LIQUID FUELS 
See also FUEL OILS 
GASOHOL 
GASOLINE 
Optimum catalytic process for alcohol fuels from syngas: Tech- 
nical progress report, April-June 1989, 15:13018 (R;US) 
Production of liquid hydrocarbon fuels from peat, 15:12302 (J;US) 
LIQUID METAL COOLED REACTORS 
See also LMFBR TYPE REACTORS 
SODIUM COOLED REACTORS 
Multi-modular nuclear reactor plant simulation and control. Mas- 
ter's thesis, 15:13306 (R;US) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 


LIQUID SCINTILLATION DETECTORS 

Non-accelerator particle physics: Progress report, February 1, 

1989—January 31, 1990, 15:15321 (R;US) 
LIQUID WASTES 

See also WASTE WATER 

Annual status report of the plan and schedule to discontinue dis- 
posal of contaminated liquids into the soil column at the 
Hanford Site, Fiscal year 1989, 15:12940 (R;US) 

Development of a methodology for regional evaluation of 
confining-bed integrity. Research report, 15:13967 (R;US) 

Evaluation of injection well risk management potential in the 
Williston Basin, 15:12482 (R;US) 

Project 14: Environmental considerations, 15:12632 (RA;IL;In 
Hebrew) 

[Environmental impact statement on the US Antarctic program]: 
Foreign trip report, November 1—November 23, 1989, 
15:15039 (R;US) 

LIQUID-PHASE SINTERING 

See SINTERING 

LIQUIDS 

See also COAL LIQUIDS 

An advanced technique for interfacial tension measurement in 
liquid- liquid systems, 15:14554 (R;US) 

Liquid phase sensors based on acoustic plate mode devices, 
15:14277 (BA;US) 

LITHIUM 

Delayed neutron emission probabilities of Li-F nuclides, 
15:15519 (R:US) 

Thermal convection loop experiments and analysis of mass- 
transport processes in lithium/Fe-12Cr-I1MoVW systems, 
15:15780 (D;US) 

LITHIUM BROMIDES 

Fiber optic sensors for the study of falling liquid films, 15:14287 
(BA;US) 

Ternary reciprocal system of lithium and potassium fluorides and 
bromides, 15:14303 (TG;US) 

LITHIUM CARBONATES 

Determination of optimum electrolyte composition for molten 

carbonate fuel celis: Final report, 15:13703 (R;US) 
LITHIUM COMPOUNDS 

See also LITHIUM CARBONATES 

Structural and electronic origin of the three-dimensional electri- 
cal properties of PgW,20s> and its inserted and substituted 
analogues AxPgW12O0se (A = Li, Na) and PgWy2_,MoxOso, 
15:14392 (J;US) 

LITHIUM FLUORIDES 

Epitaxial growth of Cr[011] on LiF[001], 15:14197 (R;US) 

Ternary reciprocal system of lithium and potassium fluorides and 
bromides, 15:14303 (TG;US) 

LITHIUM IODIDES 

Empirical energy parameters for structural modeling of alkali 

halide crystals in standard formalisms, 15:14401 (J;US) 
LITHIUM-SULFUR BATTERIES 

Final report of lithium ambient-temperature battery reliability, 
15:13573 (R;US) 

Sealing Li-alloy/FeS, cells for a bipolar battery, 15:14044 (R;US) 

LITHOLOGY 

Systematic incorporation of geologic data in the log interpreta- 
tion process with applications to lithology analysis, 15:12427 
(RA;CA) 

LIVER CIRRHOSIS 
Statement of the Thorotrast Committee under the National 
Board of Health, 15:15194 (R;DK;In Danish) 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 

Plutonium utilization in different reactor types in France, 
15:13349 (J;US) 

Safety research programs sponsored by Office of Nuclear Reg- 
ulatory Research: Progress report, April 1-June 30, 1989: 
Volume 9, No. 2, 15:13435 (R;US) 

LNG 
See LIQUEFIED NATURAL GAS 
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LOAD (DYNAMIC) 


LOAD (DYNAMIC) 
See DYNAMIC LOADS 


LOAD ANALYSIS 
A computer program to simulate a multi-stage load shedding 
system, 15:13677 (R;IL;In Hebrew and English) 


LOAD CHARACTERISTICS 
See LOAD ANALYSIS 


LOAD MANAGEMENT 

A computer program to simulate a multi-stage load shedding 
system, 15:13677 (R;IL;In Hebrew and English) 

Operation test of a load conditioner using lead-acid battery. Ac- 
tual record and its points of improvement, 15:13568 (R;JP;In 
Japanese) 

Optimal planning method of underground distribution system 
part 3. Dynamic expansion logic for growing load, 15:13515 
(R;JP;In Japanese) 

Performance evaluation of autonomous decentralized power 
control systems. Reliability and control time estimation of com- 
puter networks for power control, 15:13517 (R;JP;In Japanese) 

Power system voltage simulation for voltage collapse., 
15:13518 (R;JP;in Japanese) 


LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 


LOCA 
See LOSS OF COOLANT 


LOCAL GOVERNMENT 
Surveys to identify the potential for energy savings in industrial 
plants and institutions. Collection of information sheets, 
15:13772 (R;IL;in Hebrew) 


LOGGING WHILE DRILLING 
See MWD SYSTEMS 


LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 


LOSS OF COOLANT 
Analysis of loss-of-coolant accident for MURR 30-MW power- 
upgrade project using RELAP5/MOD2, 15:13408 (D;US) 
Experiment data of ROSA-III integral test RUN 913: 15 % split 
break without HPCS actuation, 15:13428 (R;JP) 
Experimental simulation of a loss-of-coolant accident with the 
AVR reactor, 15:13429 (R;DE:In German) 

Multiloop Integral System Test (MIST): Final report: RE- 
LAP5/MOD2 MIST analysis comparisons, 15:13441 (R;US) 
Quantifying reactor safety margins: Application of code scaling, 

applicability, and uncertainty evaluation methodology to a 
large-break, loss-of-coolant accident, 15:13437 (R;US) 
RELAPS5/MOD2 calculation of OECD-LOFT test LP-SB-03, 
15:13448 (R;US) 
Supplemental description of ROSA-IV/LSTF with No.1 simu- 
lated fuel-rod assembly, 15:13427 (R;JP) 


LOSS OF FLOW 
Influence of the meshsize on the calculation of pressure loss co- 
efficients in the SIMMER-Il and AFDM code, 15:13432 
(R;DE;in German) 
LOW ALLOY STEELS 
Steel corrosion in hot brine, 15:14090 (RA;DE;In German) 


LOW TEMPERATURE 
Progress in mixed gas insulation. Dielectric breakdown in low 
temperature, high density gas, 15:13540 (RA;JP;iIn Japanese) 
LOW-BETA PLASMA 
Beta from 0 to 0.01. 
Stability of elongated cross-section tokamaks to axisymmetric 
even poloidal mode number deformations, 15:15670 (J;US) 


LOW-LEVEL RADIOACTIVE WASTES 
Backfilling 
Thermal simulation of drift emplacement. Geotechnical and geo- 
physical investigations in and around backfilled galleries, 
15:12655 (RA;US) 
Distribution 
The 1988 state-by-state assessment of Low-Level Radioactive 
Wastes received at commercial disposal sites, 15:12684 
(R;US) 
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Ground Disposal 


Annual status report of the plan and schedule to discontinue dis- 
posal of contaminated liquids into the soil column at the 
Hanford Site, Fiscal year 1989, 15:12940 (R;US) 

Background information for the development of a low-level 
waste performance assessment methodology: Volume 2, As- 
sessment of relative significance of migration and exposure 
pathways, 15:12719 (R;US) 

Background information for the development of a low-level 
waste performance assessment methodology: Identification 
of potential exposure pathways, 15:12718 (R;US) 

Background information for the development of a low-level 
waste performance assessment methodology: Selection and 
integration of models: Volume 3, 15:12720 (R;US) 

Background information for the development of a low-level 
waste performance assessment methodology: Identification 
and recommendation of computer codes, 15:12721 (R;US) 

Evapotranspiration studies for protective barriers: Experimental 
plans, 15:12734 (R;US) 

Low-Level Burial Grounds Dangerous Waste Permit Application: 
Volume 1, 15:12696 (R;US) 

Low-Level Burial Grounds Dangerous Waste Permit Application: 
Volume 2, 15:12697 (R;US) 

Low-Level Burial Grounds Dangerous Waste Permit Application: 
Volume 3, 15:12698 (R;US) 

Low-Level Burial Grounds Dangerous Waste Permit Application: 
Volume 4, 15:12699 (R;US) 


Radiation Monitoring 

Environmental monitoring of low-level radioactive waste dis- 

posal facility, 15:12717 (R;US) 
Radioactive Waste Disposal 

Clay Cap Test Program for the Mixed Waste Management Facil- 
ity closure at the Savannah River Site, 15:12945 (R;US) 

Effect of curing temperature on the properties of cementitious 
waste forms, 15:12740 (R;US) 

Overview of the R & D program direct disposal, 15:12669 (RA;US) 

Planning and consultation procedures for low-level radioactive 
waste disposal: a comparative analysis of overseas experi- 
ence, 15:12934 (R;GB) 

Protective barrier development: Overview, 15:12942 (R;US) 

The 1988 state-by-state assessment of Low-Level Radioactive 
Wastes received at commercial disposal sites, 15:12684 
(R;US) 

The impact of LWR decontaminations on solidification, waste 
disposai and associated occupational exposure: Volume 6, 
15:13436 (R;US) 

Solidification 

West Valley operation of an integrated radwaste treatment sys- 

tem, 15:12956 (J;US) 
LOWER HYBRID HEATING 
Numerical investigation of current profile flattening during lower 
hybrid current drive in JT-60, 15:15647 (R;JP) 
LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 
Investigation of boarderline pumping temperatures in full-scale 
engines in relation to cooling rates, 15:14050 (R;DE;In German) 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNA SPACE PROBES 

Applicability of the beamed power concept to lunar rovers, con- 
Struction, mining, explorers and other mobile equipment, 
15:13504 (RA;US) 

Laser propulsion option, 15:13506 (RA;US) 

Low-earth-orbit to low-lunar-orbit laser freighter, 15:13505 
(RA;US) 

Power for the moon: Is microwave power beaming an option?, 
15:13503 (RA;US) 

LUNGS 

Potentiation of the expression of nitrogen dioxide-induced lung 

injury by postexposure exercise, 15:15233 (J;US) 





LWBR TYPE REACTORS 
Physics experiments and lifetime performance of the light water 
breeder reactor, 15:13363 (J;US) 
LYMPHOCYTES 
Molecular cloning of a primate cDNA and the human gene for 
interleukin 3, 15:15168 (BA;US) 
LYMPHOID CELLS 
See LYMPHOCYTES 


M CODES 
MINET [momentum integral network] code documentation, 
15:13323 (R;US) 
MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
Base-catalyzed separation of coal macerals, 15:12323 (J;US) 
MACHINE PARTS 
See also SPRINGS 
Condition monitoring of rotating elements using acoustic emis- 
sion: Indian scenario, 15:14576 (BA;US) 
MAGMA 
Variations in volatiles in magma bodies based on studies of melt 
inclusions: Report of research project for sabbatical year, 
September 15, 1988 to June 15, 1989, 15:15289 (R;US) 
MAGNESIUM 
Corrected effective medium method. 3. Application to clusters of 
Mg and Cu, 15:14381 (J;US) 
MAGNESIUM 24 
24Mg nuclear moments from 24Mg(200 MeV)+°8Pb scattering, 
15:15532 (J;US) 
MAGNESIUM 24 REACTIONS 
24Mg nuclear moments from 24Mg(200 MeV)+2°8Pb scattering, 
15:15532 (J;US) 
MAGNESIUM 24 TARGET 
Binary decay of 5°Ni formed in the 9*S+24Mg reaction, 15:15523 
(J;US) 
MAGNESIUM COMPLEXES 
Asymmetric photogeneration of the magnesium octaethyipor- 
phyrin cation in vesicular bilayers, 15:14429 (J;US) 
MAGNESIUM NITRATES 
Potential calcining stoichiometries and their effects on waste 
volumes, 15:12944 (R;US) 
MAGNESIUM OXIDES 
See also SPINELS 
Comparison of energy distributions of positron- and electron- 
induced secondary electrons: Implications for slow positron 
emission mechanisms, 15:14184 (J;US) 
MAGNET COILS 
Analysis of poloidal field coils for Zth machine, 15:15748 (BA;US) 
Coil protection calculator for TFTR, 15:15773 (BA;US) 
Configuration development of a hydraulic press for preloading 
the toroidal field coils of the Compact Ignition Tokamak, 
15:15727 (BA;US) 
Fabrication of the helical field coil components for the advanced 
toroidal facility, 15:15705 (BA;US) 
Magnet power system for the microwave tokamak experiment 
(MTX), 15:15735 (BA;US) 
Pulsed homopolar generator power supplies for the Ignitex ex- 
periment, 15:15732 (BA;US) 
TFTR coil protection algorithms, 15:15746 (BA;US) 
The integrated CIT TF coil analysis system, 15:15701 (BA;US) 
Trade-off studies for CIT PF power supply configuration, 
15:15741 (BA;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 


MAHOGANY TREES 


Biological effects of magnetic fields from superconducting mag- 
netic energy storage systems, 15:15246 (R;US) 

Faraday effect sensors: The state of the art, 15:14792 (BA;US) 

Protection of information communication equipment against 
thunderbolt and thunderbolt observation. Locating lightning 
position, 15:13528 (RA;JP;in Japanese) 

Report of NSF (National Science Foundation) Panel on large 
magnetic fields. Final report, 15:14531 (R;US) 

Review on micro-wave high temperature superconductivity. 
High frequency properties of oxide superconductor, 15:14142 
(RA;JP;in Japanese) 

Rotation of the photospheric magnetic fields: A north-south 
asymmetry, 15:15310 (R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 1 (prompt 
reports). Data for June, May 1989, and late data, 15:15335 
(R;US) 

MAGNETIC FLUX 

Technology of compact power source for electronic instruments. 
Review on the film type power device, 15:14622 (RA;JP;In 
Japanese) 

MAGNETIC INDUCTION LOGGING 
See INDUCTION LOGGING 
MAGNETIC LEVITATED TRAINS 
See LEVITATED TRAINS 
MAGNETIC MATERIALS 
See also ANTIFERROMAGNETIC MATERIALS 
FERROMAGNETIC MATERIALS 

Report of NSF (National Science Foundation) Panel on large 

magnetic fields. Final report, 15:14531 (R;US) 
MAGNETIC STORMS 
Auroral and sub-auroral interaction at the F-region ionosphere. 
Final report, 1 June 1987-30 June 1989, 15:15355 (R;US) 
MAGNETIC SURVEYS 
Magnetic investigations, 15:12937 (RA;US) 
MAGNETIC VORTICES 
See MAGNETIC FLUX 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 


MAGNETOHYDRODYNAMICS 
Advanced Concepts Theory annual report 1988. Final report 
(Annual), January-December 1988, 15:15386 (R;US) 
Development and application of diagnostic instrumentation for 
measurements of electron density and conductivity: Semi- 
annual technical progress report for the period August 
1988—March 1989, 15:13700 (R;US) 


MAGNETORESISTANCE 

Report of NSF (National Science Foundation) Panel on large 
magnetic fields. Final report, 15:14531 (R;US) 

Review on micro-wave high temperature superconductivity. 
High frequency properties of oxide superconductor, 15:14142 
(RA;JP;in Japanese) 

MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 


MAGNETOTELLURIC SURVEYS 

Development of high accuracy MT (Magento-Telluric) Method ex- 
ploration technology (Part 3), 15:15287 (RA;JP;in Japanese) 

Exploration of regional crustal structure by magnetotellurics (1), 
15:13133 (RA;JP;in Japanese) 

Quasi three dimensional interpretation of high accuracy MT 
method data, 15:15288 (RA;JP;in Japanese) 

MAGNETS 

See also PERMANENT MAGNETS 

Anomalous low-temperature properties of the degenerate one- 
dimensional Hubbard model, 15:14178 (J;US) 

Fabrication and test of prototype ring magnets for the ALS [Ad- 
vanced Light Source], 15:14739 (R;US) 

Technology of compact power source for electronic instruments. 
Thin and low height transformer, 15:14623 (RA;JP;In Japan- 
ese) 

The new SLAC permeameter, 15:14714 (R;US) 


MAHOGANY TREES 
See TREES 
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MAINTENANCE 


MAINTENANCE 
Consideration to the application of knowledge engineering on 
telecommunication management network, 15:13516 (R;JP;In 
Japanese) 
MAINTENANCE FACILITIES 
Compliance testing of phosphoric acid anodizing line wet scrub- 
ber, metal bonding facility, Building 375, Kelly AFB, Texas. 
Final report, 5 January-10 January 1989, 15:14837 (R;US) 
Health-hazard evaluation report HETA 88-354-1955, Lakewood 
Radiator Shop, Denver, Colorado, 15:14879 (R;US) 
MAIZE 
Compartmentation of nucleotides in corn root tips studied by 
31P-NMR and HPLC (Zea mays L.), 15:15182 (J;US) 
MALIGNANCIES 
See NEOPLASMS 
MALONIC ACID 
Use of bifurcation diagrams as fingerprints of chemical mecha- 
nisms, 15:14396 (J;US) 
MAMMALS 
See also CETACEANS 
PINNIPEDS 
Aerial surveys of endangered cetaceans and other marine 
mammals in the northwestern Gulf of Alaska and southeast- 
ern Bering Sea. Final report, 15:15107 (R;US) 
Outer continental shelf environmental-assessment program. Final 
reports of principal investigators. Volume 61, 15:15106 (R;US) 
Shipboard surveys of endangered cetaceans in the northwest- 
ern Gulf of Alaska. Final report, 15:15108 (R;US) 
MANGANESE 
Rapid e-beam heating for studying metastable transitions in Mn, 
15:14112 (J:US) 
MANGANESE ALLOYS 
@beam melted icosahedral Al-Mn surface layers: Microstruc- 
tures and phason defects, 15:14113 (J;US) 
MANGANESE NODULES 
See MANGANESE ORES 
MANGANESE ORES 
Identifying sources of copper and manganese in Timna from 
concentrations of rare-earth elements and from Sr isotopic ra- 
tio, 15:14989 (RA;IL;In Hebrew) 
MANIPULATORS 
A complete description of robot manipulator dynamics based on 
Lagrangian mechanics, 15:14527 (R;JP;in Japanese) 
Automatic inspection of analog and digital meters in a robot vi- 
sion system, 15:14522 (R;US) 
MANITOBA 
[Manitoba] 1989 Energy and Mines bibliography, 15:15825 
(R;CA) 
MANUALS 
Should be used to index all pieces of literature which are manuals. 
Radiation safety content guide for safety analysis reports, 
15:12971 (R;US) 
MANUFACTURERS 
Latest trend for practical use of linear motorcar. Present state 
and future aspect of M-Bahn, 15:14620 (RA;JP;iIn Japanese) 
MANUFACTURING 
Manufacturing Energy Consumption Survey: Changes in energy 
efficiency 1980-1985, 15:13839 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
The construction of an apparatus for the utilization of agricultural 
wastes in Kfar Vitkin. Technological and economical survey, 
15:13828 (R;IL;ln Hebrew and English) 
MARICULTURE 
See AQUACULTURE 
MARINE DISPOSAL 
Comparing risks from low-level radioactive waste disposal on 
land and in the ocean: A review of agreements/statutes, sce- 
narios, processing/packaging/disposal technologies, models, 
and decision analysis methods, 15:12927 (R;US) 
Remote sensing of ocean pollution. July 1980-September 1989 
(Citations from the International Aerospace Abstracts data 
base). Report for July 1980-September 1989, 15:15112 (R;US) 
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Site-evaluation studies of the Massachusetts Bay disposal site 
for ocean disposal of dredged material. Final report, 15:15061 
(R;US) 

MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARITIME TRANSPORT 

The market of coal transportation by sea - data and evaluation, 

15:12364 (R;iL;In Hebrew and English) 
MARKET 
Actual situation and future tendency of relaxation of petroleum 
restrictions in Western Europe, 15:13665 (R;JP;in Japanese) 

MARKET PENETRATION 

See MARKETING RESEARCH 
MARKET SHARES 

See COMPETITION 

MARKET 

MARKETING 

The oil economy, 15:13666 (RA;IL) 
MARKETING RESEARCH 

The branch structure of the coal economy. Part A: general sur- 

vey of the world’s coal economies, 15:12409 (R;IL;In Hebrew) 
MARS SPACE PROBES 
Laser-powered Martian rover, 15:13502 (RA;US) 
MARYLAND 
Solid-waste issues associated with sulfur dioxide emissions 
control. Final report, 15:12341 (R;US) 
MASS (THERMAL) 
See THERMAL MASS 
MASS SPECTROMETERS 

Noise power spectral characteristics of an inductively coupled 
plasma mass spectrometer, 15:14298 (J;US) 

Spark source mass spectrometry software documentation and 
verification, 15:14799 (R;US) 

MASS SPECTROSCOPY 

Novel spectroscopic measurements with inductively coupled 
plasmas, 15:14284 (BA;US) 

[Mass spectrometric analysis of polycyclic aromatic hydrocar- 
bons adducted to DNA]: [Annual report], 15:15210 (R;US) 

MASS TRANSFER 
See also ADVECTION 
ENVIRONMENTAL TRANSPORT 

BWIP [Basalt Waste Isolation Project] data package for ground- 
water transport from reference repository location: 
Non-disruptive case: Supporting document, 15:12766 (R;US) 

Dose assessment during complex meteorology in the Texas 
panhandle, 15:15203 (R;US) 

Evaluation of the use of flat terrain models versus complex ter- 
rain screening models in estimating pollutant transport and 
deposition in complex terrain, 15:14956 (R;US) 

Modeling of coupled geochemical and transport processes: An 
overview, 15:12711 (R;US) 

Surface footprint from initial Chernobyl release as indicated by 
the meso-alpha MLAM [Multi-Layer Air Mass] model, 
15:15199 (R;US) 

Uncertainties in predicting dust lofting: A review of available lit- 
erature, 15:14817 (R;US) 

MASS TRANSIT SYSTEMS 

Comprehensive transit plan for the Virgin Islands. Technical re- 
port. Final report, September 1987-July 1988, 15:13820 (R;US) 

Financial incentives in the transit industry. Final report, 
15:13819 (R;US) 

Use of federal assistance for private-operator capital cost in 
UMTA’s (Urban Mass Transportation Administration's) En- 
trepreneurial Services Challenge Grant Program, 15:13821 
(R;US) 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALCATOR 

See ALCATOR DEVICE 

MASSIVE VECTOR-MESON MODEL 

See GLUON MODEL 

MASURIUM 
See TECHNETIUM 





MATERIALS 

See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
FERTILE MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
HEAT RESISTANT MATERIALS 
ION EXCHANGE MATERIALS 
LASER MATERIALS 
MAGNETIC MATERIALS 
MATRIX MATERIALS 
PHASE CHANGE MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
RAW MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 

A Curie point pyrolysis-dual FSOT [fused silica open tubular] 
capillary column gas chromatographic system: 2, Pyrolysis li- 
brary, 15:14274 (R;US) 

Utilization of wind energy for agriculture-related applications. 
Annual report, April 1984 to March 1985, 15:13182 (R;IL;In 
Hebrew) 

MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 

See DOPED MATERIALS 
MATERIALS (FERROMAGNETIC) 

See FERROMAGNETIC MATERIALS 
MATERIALS (MAGNETIC) 

See MAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS HANDLING 

See also HOISTING 

MINE HAULAGE 

KFK annual report on research and development activities in 

1988, 15:15785 (R;DE;in German) 
MATERIALS HANDLING EQUIPMENT 

See also REMOTE HANDLING EQUIPMENT 

Near-surface test facility bottom loading transporter: Final 
stress analysis report, 15:12749 (R;US) 

Preliminary design of the TFTR tritium remote control and moni- 
toring system, 15:15760 (BA;US) 

Probabilities of a catastrophic waste hoist accident at the Waste 
Isolation Pilot Plant, 15:12681 (R;US) 

MATERIALS RECOVERY 

Activated carbon: Utilization excluding industrial waste treat- 
ment. February 1983-April 1986 (Citations from the 
COMPENDEX data base). Report for February 1983-April 
1986, 15:14270 (R;US) 

Activated carbon: Utilization excluding industrial waste 
treatment. May 1986-October 1989 (Citations from the COM- 
PENDEX data base). Report for May 1986-October 1989, 
15:14271 (R;US) 


MEASURING INSTRUMENTS 


Coal-bed methane development in Alabama. Biomonitoring of a 
produced water discharge from the Cedar Cove degasifica- 
tion field, Alabama. Final report, June 1986-December 1988, 
15:12567 (R;US) 

Survey on the handling and reuse of waste plastics, 15:13991 
(R;JP;In Japanese) 

MATERIALS TESTING 
See also MECHANICAL TESTS 
NONDESTRUCTIVE TESTING 
A prior-knowledge-based optimal Wiener-filtering approach to 
ultrasonic-scattering-amplitude, 15:14535 (D;US) 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 

FLOW MODELS 

GENERAL CIRCULATION MODELS 
MOLECULAR MODELS 

STAR MODELS 

STATISTICAL MODELS 

A mathematical model for turbulent incompressible flows 
through mixing grids, 15:15802 (R;FR) 

A model search procedure for hierarchical log-linear models, 
15:15823 (R;US) 

Feasibility of solar ponds based on Ozdor method: completion 
of the numerical simulations and the analysis of the experi- 
mental set-up performance. Interim report, 15:13110 (R;IL;in 
English and Hebrew) 

Finite element prediction of a model test of a heated cavity in 
rock, 15:12239 (RA;US) 

On the infiltration of a liquid front in an unsaturated, fractured 
porous medium (Yucca Mountain Project), 15:12931 (R;US) 

MATRIX MATERIALS 

Intermetallic and ceramic matrix composites for 815 to 1370 C 
(1500 to 2500F) gas turbine engine applications, 15:14211 
(R;US) 

MATTER 
See also NUCLEAR MATTER 
QUARK MATTER 
VOLATILE MATTER 

Improvements in power, precision, and shot rate from the Nova 
target irradiation facility, 15:14653 (BA;US) 

Self-shielded group averaged photon interaction cross sections, 
15:15586 (R;US) 

MAXWELL EQUATIONS 

Basic concepts underlying eddy current analysis, 15:13211 

(R;JP;in Japanese) 
MEASURE THEORY 

Changes in the Volt, Ohm and temperature and long range impact 

of using the Josephson Voltage Standard, 15:14642 (R;US) 


MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 


MEASURING INSTRUMENTS 
Use of a more specific term is recommended. 
See also BOLOMETERS 
CALORIMETERS 
LEVEL INDICATORS 
METERS 
MOISTURE GAGES 
MONITORS 
PYRANOMETERS 
PYROMETERS 
RADIATION DETECTORS 
RADIOMETRIC GAGES 
SEISMIC ARRAYS 
SPECTROMETERS 
STRAIN GAGES 
A new broadband pulsed high voltage monitor, 15:14647 (R;US) 
Automation of the TFTR residual gas analyzer systems, 
15:15756 (BA;US) 
Hollow inclusion stress cell baseline algorithm, 15:12803 (R;US) 
IRAD vibrating wire stressmeter baseline algorithm, 15:12794 
(R;US) 
Multiple position borehole extensometer baseline algorithm, 
15:12795 (R;US) 
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MEASURING INSTRUMENTS 


Rock mechanics instrumentation modifications for thermome- 
chanical field tests in basalt at the Near-Surtace Test Facility, 
15:12875 (R;US) 

Test plan for in situ stress measurement by hydraulic fracturing 
method in borehole RRL-2, 15:12888 (R;US) 

MEASURING METHODS 

Use of a more specific term is recommended. 

Protection of information communication equipment against 
thunderbolt and thunderbolt observation. Status quo of thun- 
derbolt observation, 15:13527 (RA;JP;In Japanese) 

MECHANICAL DRAFT COOLING TOWERS 

Estimate of the heat removal capability of a dry cooling tower 
with wetting, 15:13280 (R;IL;In Hebrew and English) 

Estimate of the heat transfer coefficient of a cooling tower based 
on mechanical parameters, 15:13279 (R;IL;in Hebrew and 
English) 

MECHANICAL FILTERS 

Experimental investigations and field observations on the mech- 
anism of solids filtration using the Texaco metallic wool filter, 
15:12622 (RA;CA) 

MECHANICAL TESTS 

See also the properties tested. 

Block Test No. 1 final report: Results from experimental and nu- 
merical analyses at elevated temperatures, 15:12787 (R;US) 

Crack arrest requirements for Arctic structures: Final report, 
15:14081 (R;CA) 

MECHANICAL VIBRATIONS 
A recommended method for assessing vortex induced vibra- 
tions in wind sensitive structures, 15:14599 (R;GB) 
MEDICAL CENTERS 
See MEDICAL ESTABLISHMENTS 
MEDICAL ESTABLISHMENTS 

Mercury and silver in clinic waste water, Goodfellow AFB, 

Texas. Final report, 9-12 January 1989, 15:15183 (R;US) 
MEDICAL SURVEILLANCE 
Magnetization transfer contrast and proton relaxation and use 
thereof in magnetic resonance imaging, 15:15177 (P;US) 
MEDICINES 
See DRUGS 
MEDITERRANEAN SEA 

A numerical study of the effects of sea surface temperature on 
the sea and land breeze circulation, 15:13086 (J;IL) 

Chemical oceanographic survey of the eastern Mediterranean 
Sea, 15:15075 (RA;IL;In Hebrew) 

Heat storage in the eastern Mediterranean and winter precipita- 
tion in Israel, 15:13085 (J;IL) 

Temporal and spatial variations of heat storage in the eastern 
Mediterranean, 15:13084 (J;IL) 

The Mediterranean thermocline: two dimensional mixing model, 
15:13087 (J;IL) 

MEETINGS 
1989 Joint convention record of institutes of electrical and informa- 
tion engineers, Japan (Part 2), 15:13216 (R;JP;In Japanese) 
MELANOCYTES 
See ANIMAL CELLS 
MELANOMAS 

Animal model for ultraviolet radiation-induced melanoma: 

Platyfish-swordtail hybrid, 15:15205 (J;US) 
MELTDOWN 

Estimation of radionuclide distribution and radiation exposure in 
the process of solidified core-concrete-melt leaching out by 
groundwater, 15:13431 (R;DE;in German) 

MEMBRANE TRANSPORT 
Cation transport at 25 degrees C from binary Cd*+-M"* mixtures 
in @ HzO-CHClz-H20 liquid membrane system containing a 
series of macrocyclic carriers, 15:14323 (J;IL) 
Soluble polychelatogenes for separation of actinide ions by 
membrane filtration, 15:14325 (J;IL) 
MEMBRANES 
See also CELL MEMBRANES 
Gas separations using ceramic membranes, 15:13270 (RA;US) 

Perforated monolayers: Progress report, July 1, 1987- 

December 31, 1989, 15:14306 (R;US) 
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Selective potentiometric gas-sensing membrane electrodes, 
15:14321 (J;IL) 

Soluble polychelatogenes for separation of actinide ions by 
membrane filtration, 15:14325 (J;IL) 

The temperature dependence of electrode reactions in fuel 
cells. Third progress report 3/87-5/87, 15:13706 (R;IL) 

MENDELEVIUM 259 

Discovery of a new mode of nuclear fission, 15:15559 (BA;US) 
MENDELEVIUM 260 

Discovery of a new mode of nuclear fission, 15:15559 (BA;US) 
MERCURY 

Hazard evaluation and technical assistance report HETA 83- 
422-11965, Department of Energy, Martin Marietta Energy 
Systems, Inc. Health evaluation of Y-12 workers formerly ex- 
posed to mercury, 15:15225 (R;US) 

Making mercury-photosensitized dehydrodimerization into an 
organic synthetic method: Vapor pressure selectivity and the 
behavior of functionalized substrates, 15:14402 (J;US) 

Mercury and silver in clinic waste water, Goodfellow AFB, 
Texas. Final report, 9-12 January 1989, 15:15183 (R;US) 

MERCURY TELLURIDES 

Development and evaluation of an instrument for rapid elec- 
troreflectance of semiconductor materials. Final technical 
report, 1 February 1988-30 April 1989, 15:14605 (R;US) 

MESITYLENE 

Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 9, September 15, 1989-December 
15, 1989, 15:12247 (R;US) 

MESON RESONANCES 
See MESONS 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also BARYONIUM 
CHARMED MESONS 
CHARMONIUM 
POMERANCHUK PARTICLES 
STRANGEONIUM 
VECTOR MESONS 

Bumps and poles in the S-matrix: A systematic study of 0** and 
2**+ mesons plus a molecule approach to the E(1420) in the 
KK system, 15:15403 (R;US) 

Coherent 7-meson production in the reaction a—+2He—n+t, 
15:15517 (J;US) 

METABOLIC DISEASES 

Comparative dual-tracer studies of carbon-14 tryptophan and 
iodine-131 HIPDM in animal models of pancreatic diseases, 
15:15175 (J;US) 

METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 

Affordability analysis of lead emission controls for a smetter- 
refinery. Final report, 15:14912 (R;US) 

Economic analysis of proposed effluent standards and limita- 
tions for the metal-finishing industry, 15:13619 (R;US) 

Energy efficient technologies at Noranda: Case study of No- 
randa process, 15:13852 (RA;CA) 

Energy efficient technologies in the mining and metals industry, 
15:13851 (R;CA) 

Environmental controls and energy consumption in nonferrous 
metallurgy, 15:13860 (RA;CA) 

Evaluation of emission-contro!l options at Leeds Architectural 
Products, 15:14911 (R;US) 

Health assessment for Allied Plating, Inc., Portland, Oregon, 
Region 10. CERCLIS No. ORD009051442. Preliminary re- 
port, 15:13953 (R;US) 

Health assessment for Kaiser Aluminum and Chemical Corpora- 
tion, Mead, Spokane County, Washington, Region 10. 
CERCLIS No. WAD000065508. Preliminary report, 15:13959 
(R;US) 

High-technology on plant engineering of Nagoya works, 
15:14080 (RA;JP;in Japanese) 

Metal recovery systems case histories of successful waste mini- 
mization in the metal finishing industries, 15:14974 (RA;CA) 





Ministry of Energy programs of interest to the Mining and Metals 
Sector, 15:13632 (RA;CA) 

Protective atmospheres for industrial processes through the use 
of natural gas and oxygen enrichment of air (OEA) technol- 
ogy, 15:14263 (RA;CA) 

The use of oxygen to increase capacity and reduce energy con- 
sumption in the Kidd Creek copper smelter, 15:13858 (RA;CA) 

Trends in energy consumption and energy management ideas 
from the Mining and Metallurgy Industry Energy Management 
Task Force, 15:13862 (RA;CA) 


METAL SPRAYING 
See SPRAY COATING 


METALLIC GLASSES 
Metallic glasses as selective catalysts for synthesis of hydrocar- 
bon liquids in high sulfur conditions, 15:12252 (RA;US) 


METALLURGY 
Use of a more specific term is recommended; see also EX- 
TRACTIVE METALLURGY or FABRICATION. 
Sandia Technology: Volume 13, No. 3, 15:14807 (R;US) 


METALS 

See also ACTINIDES 
ALKALI METALS 
ALUMINIUM 
BISMUTH 
CADMIUM 
GERMANIUM 
LEAD 
MERCURY 
RARE EARTHS 
SCRAP METALS 
TRANSITION ELEMENTS 
ZINC 

A micromechanical viscoplastic stress-strain model with grain 
boundary sliding: Progress report, April 15, 1989—April 14, 
1990, 15:14075 (R;US) 

Approaches to the construction of optical sensors with porous 
polymer films, 15:14286 (BA;US) 

Assessment of the microscreen phage-induction assay for 
screening hazardous wastes (1989), 15:15178 (R;US) 

California Basin Study (CaBS): DOE West Coast Basin Program: 
Progress report 7, 15 Nov 1988-14 Nov 1989, 15:15252 (R;US) 

Donors for organic metals: molecular aspects, 15:14332 (J;IL) 

Evaluation of aqueous degreasers versus chlorinated solvents 
at the Paducah Gaseous Diffusion Plant, 15:12635 (R;US) 

Mass burn incineration with a presorted MSW fuel, 15:14952 
(J;US) 

Soluble polychelatogenes for separation of actinide ions by 
membrane filtration, 15:14325 (J;IL) 

Surface and interface effects on photovoltaic solar cells effi- 
ciency. Research progress report for the first year, 1986, 
15:13041 (R;IL) 

Toxicity bioassay and eluate heavy-metals analysis results of 
the bench-scale stabilization study of soils from the United 
Chrome Superfund NPL (National Priority List) Site Corvallis, 
Oregon, 15:15052 (R;US) 

Uncertainties in the estimation of materials damage due to acid 
deposition, 15:14946 (J;US) 


METAMORPHIC ROCKS 
Accretion tectonics and crustal structure in Alaska, 15:15297 
(J;NL) 
ESR dating of altered rock from Unzen Volcano, Western 
Kyushu, Japan, 15:13162 (RA;JP) 
Zircon morphology for geological correlation of altered rocks, 
15:13161 (RA;JP) 


METEORITES 
Diffusion, phase equilibria and partitioning experiments in the 
Ni-Fe-Ru system, 15:15300 (J;US) 
METEOROLOGY 
Climatic data for building design in Israel, 15:13760 (RA;IL;In 
Hebrew) 
Data reliability at the Ben Gurion Solar Electricity Technologies 
Test Site. Final report, 15:13032 (R;IL;In English and Hebrew) 


METHANOL FUELS 


Examination of the atmospheric boundary layer in the Dead Sea 
region. Final scientific report, 15:14861 (R;IL;in Hebrew and 
English) 

Investigation of the atmospheric boundary and its effect on the 
physical behavior of the Dead Sea, 15:14865 (RA;IL;in Hebrew) 

Meteorological measuring instruments and their required perfor- 
mance in surveys for siting wind power plants, 15:13196 
(R;IL;in Hebrew) 

Methods to improve the service life of wind turbines. Progress 
report, 15:13200 (R;IL;in Hebrew and English) 

Prediction of the wind field at ground level using a one-level 
model coupled with sorting of synoptic conditions in the sum- 
mer and winter, 15:13179 (R;IL;in Hebrew and English) 

Reliability of data at the Ben-Gurion Solar Test Site at Sede Boger. 
Interim report no. 2, 15:13033 (R;IL;in English and Hebrew) 

METER WAVE RADIATION 

See RADIOWAVE RADIATION 
METERS 

Faraday effect sensors: The state of the art, 15:14792 (BA;US) 
METHACRYLIC ACID 

Electron spin resonance and electron spin echo modulation 
studies of N,N,N’ ,N’-tetramethylbenzidine photoionization ad- 
sorbed at the interface of polymeric latices, 15:14424 (J;US) 

METHACRYLIC ACID-ALPHA 

See METHACRYLIC ACID 


METHANATION 

20 kW reforming/methanation in the solar furnace, 15:13042 
(R;IL) 

Solar chemical heat pipe. 20 kW reforming/methanation loop for 
storage and transport of solar energy supplied by the WIS so- 
lar furnace. Final technical report for 1 Mar 1987-30 Aug 
1987, 15:13043 (R;IL;In English and Hebrew) 

METHANE 

Coal-bed methane development in Alabama. Biomonitoring of a 
produced water discharge from the Cedar Cove degasifica- 
tion field, Alabama. Final report, June 1986-December 1988, 
15:12567 (R;US) 

Engineering-design considerations for methane fermentation of 
energy crops. Annual report-year 4, January-December 1987, 
15:13004 (R;US) 

Enhancing the use of methane as a feedstock for the biological 
production of chemicals. Annual report, February 1987- 
January 1988, 15:13006 (R;US) 

Formation of thermodynamically stable dications in the gas 
phase by thermal ion—molecule reactions: Nb** with small 
alkanes, 15:14404 (J;US) 

Hydrogen partial pressures in a thermophilic acetate-oxidizing 
methanogenic coculture, 15:13008 (J;US) 

Kinetic studies of the reactions of F and OH and CH3OH, 
15:14368 (J;US) 

Multisensor technologies for low-cost methane detection. Final 
report, April-November 1987, 15:12573 (R;US) 

Secondary reactions of methyl radicals with lanthanide oxides: 
Their role in the selective oxidation of methane, 15:14432 
(J;US) 

Trends of atmospheric methane over the last 10,000 years, 
15:14950 (J;US) 

Vibrational and X-ray photoelectron spectroscopy for 
MoWCl,4(PMe3)4, 15:14330 (J;US) 

METHANOGENIC BACTERIA 

Sequential reductive dehalogenation of chloroanilines by mi- 

croorganisms from a methanogenic aquifer, 15:15127 (R;US) 
METHANOL 

HYDROCARB-MS™ process for conversion of coals to a carbon- 
methanol liquid fuel (CARBOLINE-M™), 15:12185 (R;US) 

Mechanisms of CO, reduction metal and metal-modified 
semiconductor electrodes. Final report, December 1985- 
December 1988, 15:13016 (R;US) 

METHANOL FUELS 

Pure methanol, methanol-water mixtures, or methanol with addi- 
tives; for methanol-gasoline mixtures, use GASOHOL. 

Comparison of emissions of transit buses using methanol and 
diesel fuel, 15:13602 (R;US) 
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METHANOL FUELS 


Quantitative estimate of the air-quality impacts of methanol fuel 

use, 15:14895 (R;US) 
METHOXY RADICALS 

Reduction potentials of CO. and the alcohol radicals, 

15:14354 (J;US) 
METHYL ALCOHOL 

See METHANOL 
METHYL RADICALS 

Methy! transfer reaction IX. Linear free energy relations and the 
reactivity-selectivity principle, 15:14351 (J;IL) 

Photodissociation dynamics of acetone at 193 nm: Photofrag- 
ment internal and translational energy distributions, 15:14436 
(J;US) 

Rate constants for CH2(X°B,) removal by O2, NO, and CoHo 
from infrared diode laser flash kinetic spectroscopy, 15:14370 
(J;US) 

Secondary reactions of methyl radicals with lanthanide oxides: 
Their role in the selective oxidation of methane, 15:14432 
(J;US) 

The CH + CO reaction: Rate coefficient for carbon atom ex- 
change at 294 K, 15:14369 (J;US) 

METHYL VIOLOGEN 

See BIPYRIDINES 

METHYL-FUEL 
See ALCOHOLS 
METHANOL 
METHYLBENZENE 
See TOLUENE 
METHYLENE CHLORIDE 
Reactivities of chlorine atoms and peroxyl radicals formed in the 
radiolysis of dichloromethane, 15:14438 (J;US) 
METROPOLITAN AREAS 
See URBAN AREAS 
MHD EQUILIBRIUM 
Energetic particle effects on global MHD modes, 15:15652 (R;US) 
MHD GENERATOR CFFF 

Coal Fired Flow Facility for MHD generator component testing 
at Tullahoma, Tenn. 

Three-dimensional predictions of reactive turbulent recirculating 
flow of a cylindrical MHD [Magnetohydrodynamic] type com- 
bustor, 15:13697 (R;US) 

MHD GENERATORS 

See also PULSED MHD GENERATORS 

Effects of strong magnetic field on flow characteristics of MHD 
seawater propulsion system, 15:13810 (R;US) 

MHD POWER PLANTS 

MHD [magnetohydrodynamics] seed recovery and regeneration 
based on the formate process: Phase 1, Final report, 
15:13698 (R;US) 

MICE 

Developmental anomalies: Mutational consequence of mouse 

zygote exposure, 15:15156 (R;US) 
MICELLAR SYSTEMS 

Asymmetric photogeneration of the magnesium octaethylpor- 
phyrin cation in vesicular bilayers, 15:14429 (J;US) 

Electrochemical investigation of dihexadecyl phosphate vesicle 
incorporated colloidal CdS particles, 15:14416 (J;US) 

Factors influencing electroanalytical measurements in aqueous 
surfactant media, 15:14414 (J;US) 

Groundwater contaminant transport in association with colloidal 
microparticles and organic macromolecules: Final report, 
15:14972 (R;US) 

MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN 

Diagenetic history of the Trenton-Black River formations in the 
Michigan Basin, 15:12463 (RA;CA) 

Evaluation of the potential impact of the Detroit incinerator on air 
quality in Windsor Ontario, 15:14847 (RA;CA) 

MICROANALYSIS 

— microanalysis with a nuclear microprobe, 15:14265 

(R;SE) 
MICROBIAL FLORA 
See MICROORGANISMS 


MICROCHANNEL ELECTRON MULTIPLIERS 
Microchannel photomultipliers in time spectrometer, 15:14765 
(R;SU;In Russian) 
MICROCOMPUTERS 
See also PERSONAL COMPUTERS 
Automatic analysis of TDEM results with microcomputers, 
15:15027 (RA;IL;In Hebrew) 
MICROEARTHQUAKES 
Tectonic implications of the seismologic network in Israel, 
15:15273 (RA;IL;In Hebrew) 
MICROELECTRONICS 
Organic etch capability of various gas plasmas, 15:14629 (R;US) 
MICROEMULSION FLOODING 
Annex 2: Reservoir characterization and enhanced oil recovery 
research: Quarterly report, March 1989—May 1989, 15:12481 
(R;US) 
Micellar-polymer flooding: 
15:12500 (RA;CA) 
Water soluble polymers for enhanced oil recovery. Final report, 
15:12509 (R;CA) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
Adaptation and resistance of ecosystems to stress. Annual 
technical report No. 1, 1 August 1988-1 August 1989, 
15:15208 (R;US) 
Microbial processes in the Dead Sea, 15:15083 (RA;IL;In Hebrew) 
Microbiological processes in the Dead Sea, 15:15076 (RA;IL;In 
Hebrew) 
MICROPROCESSORS 
Intel 80860 or 1860: The million transistor RISC microprocessor 
chip with supercomputer capability. April 1988-September 
1989 (Citations from the Computer data base). Report for 
April 1988-September 1989, 15:15810 (R;US) 
Technical trend of power IC, 15:14626 (RA;JP;In Japanese) 
MICROSCOPES 
See also OPTICAL MICROSCOPES 
Exploratory research on direct coal liquefaction using a high- 
pressure and high-temperature polarizing microscope: Final 
report, 15:12243 (R;US) 
MICROSTRUCTURE 
See also GRAIN BOUNDARIES 
GRAIN DENSITY 
KFK annual report on research and development activities in 
1988, 15:15785 (R;DE;In German) 
MICROWAVE AMPLIFIERS 
Gyrotron development for space power beaming, 15:13497 
(RA;US) 
Millimeter- and submillimeter-wavelength free-electron laser, 
15:14600 (R;US) 
MICROWAVE EQUIPMENT 
See also MICROWAVE AMPLIFIERS 
SQUID DEVICES 
Configuring the SLC linac for injection into PEP, 15:14712 (R;US) 
Present situation of remote sensing technology and its prob- 
lems. Present situation of wave remote sensing and its future, 
15:14795 (RA;JP;in Japanese) 
MICROWAVE HEATING 
Design of a microwave calorimeter for the microwave tokamak 
experiment, 15:15655 (R;US) 
MICROWAVE POWER TRANSMISSION 
Applicability of the beamed power concept to lunar rovers, con- 
struction, mining, explorers and other mobile equipment, 
15:13504 (RA;US) 
Gyrotron development for space power beaming, 15:13497 
(RA;US) 
History and status of beamed power technology and applica- 
tions at 2.45 Gigahertz, 15:13498 (RA;US) 
Power beaming options, 15:13495 (RA;US) 
Second beamed space-power workshop, 15:13494 (R;US) 
Technical options for high average power free electron 


Status and recent advances, 


milimeter-wave and laser devices, 15:13499 (RA;US) 
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Vacuum microelectronics for beam power and rectennas, 

15:13496 (RA;US) 
MICROWAVE RADIATION 

Biological effects of microwaves. March 1977-October 1989 
(Citations from the NTIS data base). Report for March 1977- 
October 1989, 15:15245 (R;US) 

Review on micro-wave high temperature superconductivity. Sur- 
face impedance of high temperature superconductor to 
micro-wave, 15:14141 (RA;JP;in Japanese) 

Solar-Geophysical Data Number 539, July 1989. Part 1 (prompt 
reports). Data for June, May 1989, and late data, 15:15335 
(R;US) 

Two-dimensional, long-pulse simulation or microwave-induced 
electron layer evolution in low-pressure air, 15:14649 (R;US) 

MIDDLE EAST 
See also IRAN 
ISRAEL 
LEBANON 
TURKEY 

Relation between D/H ratios and '®O/'6O ratios in cellulose 
from linen and maize—Implications for paleoclimatology and 
for sindonology, 15:15306 (J;US) 


MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 


MILITARY EQUIPMENT 

ATAC [Advanced Technology Assessment Center] instrumenta- 
tion system, 15:14804 (R;US) 

Robots for hazardous duties: Military, space, and nuclear facility 
applications. October 1986-October 1989 (Citations from the 
NTIS data base). Report for October 1986-October 1989, 
15:14532 (R;US) 

Strategic forces briefing, 15:14808 (R;US) 

MILITARY FACILITIES 
Boilers 

Compliance testing of Grissom AFB Central Heating Plant coal- 
fired boilers 3, 4, and 5, Grissom AFB, Indiana. Final report, 
29 January-15 February 1989, 15:14839 (R;US) 

Chemical Explosives 

Health assessment for Umatilla Army Depot, Hermiston, Ore- 
gon, Region 10. CERCLIS No. OR6213820917. Preliminary 
report, 15:15048 (R;US) 

Fossil-Fuel Power Plants 

Compliance testing of Eielson AFB (Air Force Base) central heat- 
ing and power plant, coal-fired Boiler Number 4, Eielson AFB, 
Arkansas. Final report, 7-15 June 1989, 15:13287 (R;US) 

industrial Wastes 

Health assessment for Hill Air Force Base, Ogden, Utah, Re- 
gion 8. CERCLIS No. UT0571724350. Preliminary report, 
15:13905 (R;US) 

Health assessment for Mather Air Force Base, California, Re- 
gion 9. CERCLIS No. CA8570024143. Preliminary report, 
15:13925 (R;US) 

Health assessment for McClellan Air Force Base, Sacramento, 
California, Region 9. CERCLIS No. CA4570024337. Prelimi- 
nary report, 15:13924 (R;US) 

Health assessment for Moffett Naval Air Station National Priori- 
ties List (NPL) Site, Sunnyvale, Santa Clara County, 
California, Region 9. CERCLIS No. CA2170090078. Final re- 
port, 15:13921 (R;US) 

Health assessment for Norton Air Force Base, San Bernardino, 
California, Region 9. CERCLIS No. CA4570024345. Prelimi- 
nary report, 15:13918 (R;US) 

Health assessment for Tooele Army Depot (North Area), Tooele, 
Utah, Region 8. CERCLIS No. UT3213820894. Preliminary 
report, 15:13907 (R;US) 

Maintenance Facilities 

Compliance testing of phosphoric acid anodizing line wet scrub- 
ber, metal bonding facility, Building 375, Kelly AFB, Texas. 
Final report, 5 January-10 January 1989, 15:14837 (R;US) 

Municipal Wastes 

Health assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
Washington, Region 10. CERCLIS No. WA9214053465. Pre- 
liminary report, 15:14000 (R;US) 


MINE CARS 


Noise Pollution 

Environmental impact statement. Establishment of the Gandy 
Range extension and adjacent restricted airspace as an area 
for supersonic flight training, Hill AFB, Utah. Final report, 
15:15240 (R;US) 

Resource Recovery Facilities 

Compliance testing of Consumat Silver Reclamation Incinerator 
Number 4, Offutt Air Force Base, Nebraska. Final report, 
15:13827 (R;US) 

Sanitary Landfills 

Health assessment for Naval Undersea Warfare Station, Key- 
port, Washington, Region 10. CERCLIS No. WA1170023419. 
Preliminary report, 15:15050 (R;US) 

Health assessment for Ogden Defense Depot, Odgen, Utah, 
Region 8. CERCLIS No. UT9210020922. Preliminary report, 
15:15128 (R;US) 

Health assessment for Rocky Mountain Arsenal, Commerce 
City, Adams County, Colorado, Region 8. CERCLIS No. 
C0O5210020769. Preliminary report, 15:13625 (R;US) 

Security 

Computer-assisted planning for low-intensity conflict at strategic 

national facilities, 15:14825 (R;US) 
Waste Disposal 

Health assessment for American Lake Gardens, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WAD980833065. Preliminary report, 15:15135 (R;US) 

Health assessment for NAS-Whidbey Island (Seaplane Base), 
Oak Harbor, Island County, Washington, Region 10. CERCLIS 
No. WA6170090058. Preliminary report, 15:15137 (R;US) 

Health assessment for Sacramento Army Depot, Sacramento, 
California, Region 9. CERCLIS No. CA0210020780. Prelimi- 
nary report, 15:15131 (R;US) 

Water Pollution 

Health assessment for Sharpe Army Depot, Lathrop, San 
Joaquin County, California, Region 9. CERCLIS No. 
CA8210020832. Preliminary report, 15:13915 (R;US) 

MILITARY STRATEGY 

Experiences using Ada™ in a large combat simulation (Con- 
Mod) [Conflict Model], 15:14810 (R;US) 

Experiences using INGRES in a large battlefield simulation 
(ConMod), 15:14809 (R;US) 

Experiences using object-oriented development in a large bat- 
tlefield simulation (ConMod), 15:14811 (R;US) 

Picking up the shield: Incorporating defense into strategic nu- 
clear doctrine. Research report, 15:14803 (R;US) 

Strategic forces briefing, 15:14808 (R;US) 

MILL TAILINGS 

A combined modeling program for evaluating the cover design 
at a uranium mill tailings disposal site, 15:12946 (BA;US) 

Environmental assessment of remedial action at the Monument 
Valley uranium mill tailings site, Monument Valley, Arizona: 
Final report, 15:12968 (R;US) 

Environmental assessment of remedial action at the Spook ura- 
nium mill tailings site, Converse County, Wyoming, 15:12967 
(R;US) 

Health assessment for Homestake Mining Company, Grants, 
Valencia County, New Mexico, Region 6. CERCLIS No. 
NMD007860935. Preliminary report, 15:12729 (R;US) 

Health assessment for Monticello Radioactive Contaminated 
Properties, Monticello, Utah, Region 8. CERCLIS No. 
UTD980667208. Preliminary report, 15:12732 (R;US) 

Health assessment for Silver Mountain Mine, Loomis, 
Okanogan County, Washington, Region 10. CERCLIS No. 
WAD980722789. Preliminary report, 15:13964 (R;US) 

Health assessment for United Nuclear Corporation Churchrock 
NPL (National Priorities List) Site, McKinley County, New 
Mexico, Region 6. CERCLIS No. NMD030443303. Final re- 
port, 15:12728 (R;US) 

Health assessment for Whitewood Creek, Lawrence and Mead 
Counties, South Dakota, Region 8. CERCLIS No. 
$D980717136. Preliminary report, 15:13904 (R;US) 

MINE CARS 

Development of the Kiruna electric truck at Kidd Creek Mine 

Falconbridge Ltd., 15:13861 (RA;CA) 
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MINE HAULAGE 


MINE HAULAGE 
Development of the Kiruna electric truck at Kidd Creek Mine 
Falconbridge Ltd., 15:13861 (RA;CA) 


MINE ROADWAYS 
Mine roadway surveys - recommendations for an optimum sur- 
vey interval, 15:12356 (R;CA) 


MINE SHAFTS 

Prior to October 1982, this concept was indexed to SHAFT Ex- 
CAVATIONS. 

Assessment of environmental corrosion effects on Basalt Waste 
Isolation Project exploratory shaft liner, 15:12860 (R;US) 

Conceptual ES-II test plan details, 15:12874 (R;US) 

Exploratory Shaft test portholes configuration: 
15:12824 (R;US) 

Exploratory Shaft, Phase 1, Project B-314: Title 1 design report 
system design description, 15:12762 (R;US) 

Foundation investigation headworks/BWIP [Basalt Waste Isola- 
tion Project] exploratory shaft, Hanford Site, Washington: 
Final report, 15:12774 (R;US) 

Large shaft development test plan: 
drilling, 15:12894 (R;US) 

Large shaft development test plan: Volume 2, Liner, 15:12895 
(R;US) 

Near-Surface Test Facility Phase Il test plan, Project number B- 
300b: Revision 1, 15:12757 (R;US) 

Position on minimum thickness of the flow interior of Candidate 
Repository Horizons, 15:12818 (R;US) 

Test instructions for the porthole drilling demonstration at the 
Near Surface Test Facility, 15:12880 (R;US) 

Test plan to assess the feasibility of using a borehole deforma- 
tion guage in the fracture interval while conducting hydraulic 
fracturing stress measurements, 15:12892 (R;US) 

Tunnel boring waste test plan, 15:12898 (R;US) 


MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 


MINERAL INDUSTRY 

Electrical efficiency 
(RA;CA) 

Energy efficient technologies in the mining and metals industry, 
15:13851 (R:CA) 

Energy management at Inco Ltd., Sudbury, ON (Canada), 
15:13874 (RA;CA) 

Energy management systems for mining operations, 15:14592 
(RA:CA) 

Environmental controls and energy consumption in nonferrous 
metallurgy, 15:13860 (RA;CA) 

Health assessment for Anaconda Smelter Site, Anaconda, Deer 
Lodge County, Montana, Region 8. CERCLIS No. 
MTD093291656. Final report, 15:13897 (R;US) 

Health assessment for Atlas and Coalinga Asbestos Mines, 
Fresno County, California, Region 9. Cerclis Nos. 
CAD980496863 and CAD980817217. Preliminary report, 
15:13939 (R;US) 

Health assessment for Bunker Hill Site, Kellog, Shoshone 
County, Idaho, Region 10. CERCLIS No. IDD048340921. 
Preliminary report, 15:13950 (R;US) 

Health assessment for California Guich Site, Leadville, Lake 
County, Colorado, Region 8. CERCLIS No. COD980717938. 
Final report, 15:13884 (R;US) 

Health assessment for Eagle Mine, Minturn, Colorado, Region 8. 
CERCLIS No. COD81961518. Final report, 15:13885 (R;US) 
Health assessment for Midvale Slag Site, Midvale, Utah, Region 
8. CERCLIS No. UTD081834277. Preliminary report, 

15:13906 (R;US) 

Health assessment for Smuggler Mountain Site, Aspen, Putkin 
County, Colorado, Region 8. CERCLIS No. COD980806277. 
Final report, 15:13896 (R;US) 

Mine energy usage: A mine superintendent's perspective, 
15:13857 (RA;CA) 

Ministry of Energy programs of interest to the Mining and Metals 
Sector, 15:13632 (RA;CA) 


Revision 2, 


Volume 1, Blind shaft 


improvement opportunities, 15:13855 
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Protective atmospheres for industrial processes through the use 
of natural gas and oxygen enrichment of air (OEA) technol- 
ogy, 15:14263 (RA;CA) 

Trends in energy consumption and energy management ideas 
from the Mining and Metallurgy Industry Energy Management 
Task Force, 15:13862 (RA;CA) 

MINERAL RESOURCES 
See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
OIL SHALE DEPOSITS 
PETROLEUM DEPOSITS 

Economic geology of the Pasco Basin, Washington, and vicinity, 
15:12797 (R;US) 

Organization of computer data bases on minerals in Israel, 
15:15003 (RA;IL;In Hebrew) 

The nature and importance of the minerals industry in the Han- 
ford Site region of Washington and Oregon, 15:12806 (R;US) 

MINERALOGY 
The thulin Belgian-German field test and its outlooks, 15:12235 
(RA;US) 
MINERALS 
See also FELDSPARS 
PHOSPHATE MINERALS 
SILICATE MINERALS 
SULFATE MINERALS 
ZEOLITES 

Mineral matter transformations in combustion of size-reduced 
coal, 15:12181 (R;NL) 

Quantitative determination of mineral content of geological sam- 
ples by x-ray diffraction: Reply, 15:15301 (J;US) 

Status report on secondary minerals in Rocky Coulee and Co- 
hassett flowtops, 15:12866 (R;US) 

MINES 
See also COAL MINES 
URANIUM MINES 

Health assessment for Silver Mountain Mine, Loomis, 
Okanogan County, Washington, Region 10. CERCLIS No. 
WAD980722789. Preliminary report, 15:13964 (R;US) 


MINI-SERVE STATIONS 
See GASOLINE SERVICE STATIONS 
MINING 
See also COAL MINING 
OIL SHALE MINING 
SURFACE MINING 
UNDERGROUND MINING 
Health assessment for Whitewood Creek, Lawrence and Mead 
Counties, South Dakota, Region 8. CERCLIS No. 
S$D980717136. Preliminary report, 15:13904 (R;US) 
Injury experience in coal mining, 1988, 15:14593 (R;US) 
Injury experience in stone mining, 1988, 15:14594 (R;US) 
MINING EQUIPMENT 
Energy management systems for mining operations, 15:14592 
(RA;CA) 
The role of electrotechnologies in mining, 15:13856 (RA;CA) 
MINING LAWS 
Injury experience in stone mining, 1988, 15:14594 (R;US) 
MIRRORS 
See also LASER MIRRORS 
Development of metrology instruments for grazing incidence 
mirrors, 15:14697 (R;US) 
MISCIBILITY 
See SOLUBILITY 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also CARBON DIOXIDE INJECTION 
MICROEMULSION FLOODING 
Annex 2: Reservoir characterization and enhanced oil recovery 
research: Quarterly report, March 1989—May 1989, 15:12481 
(R;US) 
MISGURNUS 
See FISHES 





MISSILES 
A network methodology for evaluation of treaty verification op- 
tions, 15:14821 (R;US) 
MISSOURI 
Isotopic and trace element constraints on the origin and evolution 
of saline groundwaters from central Missouri, 15:14337 (J;US) 
MISSOURI UNIVERSITY/COLUMBIA RESEARCH REACTOR 
See MURR REACTOR 
MISSOURI UNIVERSITY/ROLLA RESEARCH REACTOR 
See UMRR REACTOR 
MIT BATES LINAC 
Bates Electron Linear Accelerator Facility at MIT. 
Polarization measurements in elastic electron-deuteron scatter- 
ing, 15:15365 (R;FR) 
MIXING 
Not for CONFIGURATION MIXING. 
Progress in mixed gas insulation. Fundamental process and 
synergism, 15:13537 (RA;JP;In Japanese) 
MIXTURES 
See also BINARY MIXTURES 
SOLUTIONS 
Diffusion theory of mixtures, 15:14319 (J;IL) 
Interpretation and modeling of the averaged equations for a 
fluid-solid flow, 15:14552 (RA;US) 
Proyress in mixed gas insulation. Evaluation of mixed gas and 
applications, 15:13541 (RA;JP;In Japanese) 
Stochastic and direct numerical simulations of a non-premixed 
reaction in homogeneous turbulence, 15:14558 (B;US) 
MM-0011 
See NICKEL BASE ALLOYS 
MOBILE HOMES 
Indoor air quality in weatherization program homes: Final re- 
port, 15:13786 (R;US) 
R2000 north/house displays: Final summary report, 15:13724 
(R;CA) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (STAR) 
See STAR MODELS 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
MOISTURE 
Testing of apparatus for moisture absorption in greenhouses, 
manufactured by Ormat Turbines Ltd. Annual report, April 
1985 to March 1986, 15:13868 (R;IL;in Hebrew) 
MOISTURE GAGES 
Nuclear method for determination of asphalt content corrected 
for moisture in bituminous mixture. Final report, March 1988- 
February 1989, 15:12990 (R;US) 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR IONS 
Coordinate the above descriptor with a descriptor for the spe- 
cific ion. 
Vibrational spectroscopy of the hydrated hydronium cluster ions 
H30*-(H20)n (n=1, 2, 3), 15:14302 (J;US) 
MOLECULAR MODELS 
Biomimetic systems for the “visible” copper-site Cu, in cy- 
tochrome c oxidase, 15:14324 (J;IL) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE 
PI-P| interactions, architecture, and bandwidths in "molecular 
metals”. A synthetic and electronic structure study of 
monomeric and cofacially joined dimeric germanium phthalo- 
cyanines, 15:14344 (J;IL) 
Synthesis and structures of substrates for investigation of in- 
tramolecular electronic energy transfer, 15:14320 (J;IL) 


MOLECULES 

See also POLYATOMIC MOLECULES 

Solvation structure and chemical potentials in supercritical fluid 
mixtures based on molecular distribution functions, 15:14314 
(B;US) 

. Synchrotron radiation as an excitation source in time-domain 
and frequency-domain fluorometry, 15:15376 (BA;US) 
MOLLUSCS 

Comparative analysis of sea scallop escapement/retention and 

resulting economic impacts, 15:15185 (R;US) 
MOLTEN CARBONATE FUEL CELLS 

Prior to June 1980 this information was indexed with the de- 
scriptors HIGH-TEMPERATURE FUEL CELLS + MOLTEN 
SALTS + CARBONATES. 

Determination of optimum electrolyte composition for molten 
carbonate fuel cells: Final report, 15:13703 (R;US) 

MOLYBDATES 

Specific compounds should be indexed by coordination of a de- 
scriptor of the form (CATION) COMPOUNDS and the above 
anion descriptor. 

Structural and electronic origin of the three-dimensional electri- 
cal properties of PgW 2052 and its inserted and substituted 
analogues AxPgW120s0 (A = Li, Na) and PgWi2_,Mo,Oro, 
15:14392 (J;US) 

MOLYBDENUM 

A mineralogical investigation of samples from the Eenzaamheid 
cobalt-molybdenum deposit, 15:14266 (R;ZA) 

Desorption of positive oxygen ions induced by keV heavy-ion 
bombardment of transition metals with adsorbed O, and CO, 
15:15602 (J;US) 

Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 9, September 15, 1989-December 
15, 1989, 15:12247 (R;US) 

Review of alkali metal and refractory alloy compatibility for 
Rankine cycle applications, 15:14106 (J;US) 

The effect of molybdenum addition on properties of iron alu- 
minides, 15:14109 (J;US) 

MOLYBDENUM COMPLEXES 
Vibrational and X-ray photoelectron spectroscopy for 
MoWCl4(PMe3)4, 15:14330 (J;US) 
MOLYBDENUM COMPOUNDS 
See also MOLYBDATES 
MOLYBDENUM OXIDES 

Resistivity anomalies of the diphosphate tungsten bronze 
Cs;_,PagWgO4 (x = 0-0.46) and its partially substituted 
phases Cs,AyPgWeO¢o (A = Rb, Na) and CsPgWs_,MoxOxo: 
Synthesis, physi, 15:14415 (J;US) 

Structural origin of semiconducting properties of the molybdenum 
red bronzes Ap.33MoO3 (A = K, Rb, Cs, Tl), 15:14239 (J;US) 

MOLYBDENUM OXIDES 

Band electronic structure study of the electronic instability in the 

Magneli phase Mo40,,, 15:14377 (J;US) 
MONITORED RETRIEVABLE STORAGE 

Storage and transportation overview, 15:12666 (RA;US) 

Supplement to MRS [Monitored Retrievable Storage] systems 
study, Task F: Transportation impacts of a monitored retriev- 
able storage facility: Technical report, 15:12670 (R;US) 

MONITORING 
Use of a more specific term is recommended. 
See also AERIAL MONITORING 
BEAM MONITORING 
RADIATION MONITORING 
An evaluation of conceptual monitoring programs for a nuclear 
waste repository in basalt, 15:12782 (R;US) 
MONITORING (BEAM) 
See BEAM MONITORING 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORING NETWORK 
See MONITORING 
MONITORS 
See also AIR POLLUTION MONITORS 
RADIATION MONITORS 
WATER POLLUTION MONITORS 
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MONITORS 


Chemical and biological warfare: Detection and warning sys- 
tems. June 1984-October 1989 (Citations from the NTIS data 
base). Report for June 1984-October 1989, 15:14833 (R;US) 

MONITORS (AIR POLLUTION) 

See AIR POLLUTION MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCHROMATIC RADIATION 

Dose rate to human organs from monochromatic synchrotron 
beams, 15:15187 (R;US) 

MONOCRYSTALS 

Structural and electronic origin of the three-dimensional electri- 
cal properties of PgW 120s. and its inserted and substituted 
analogues AxPg W205 (A mL Na) and PgWy2_,MoxOsp, 
15:14392 (J;US) 

MONOMERS 

PI-PI interactions, architecture, and bandwidths in "molecular 
metals”. A synthetic and electronic structure study of 
monomeric and cofacially joined dimeric germanium phthalo- 
cyanines, 15:14344 (J;IL) 

MONTE CARLO METHOD 

Monte Carlo (importance) sampling within a benders’ decompo- 
sition algorithm for stochastic linear programs. Technical 
report, 15:13669 (R;US) 

Zero-variance solutions for linear Monte Carlo, 15:15819 (J;US) 

MORPHOLOGY 

Morphology of the Red Sea north of 24 degrees North, including 
the Gulf of Suez and Eilat (PROJECT REDMAP), 15:15074 
(RA;IL) 

New-moon-like sedimentary structures as indicators of irre- 
versible accumulative trends on sandy shores, 15:14986 
(RA;IL;In Hebrew) 

MORTALITY 

The economic valuation of statistical life from safety assess- 

ment, 15:12981 (R;GB) 
MOSFET 

Metal Oxide Silicon Field Effect Transistors. 

Analysis of current-mirror MOSFETS for use in radiation envi- 
ronments. Master's thesis, 15:14609 (R;US) 

MOTELS 

See HOTELS 
MOTOR INNS 

See HOTELS 
MOTORS 

See also ELECTRIC MOTORS 

Numerical simulation of inert and reactive flows by the finite ele- 
ment method, 15:14007 (R;FR) 

MOUTH 

See ORAL CAVITY 
MSMR REACTOR 

See UMRR REACTOR 
MULLITE 

Resistance to high temperature and creep behaviour of whisker- 
reinforced technical ceramics, 15:14206 (RA;DE;In German) 

MULTIPHASE FLOW 

An efficient finite element method for modeling multiphase flow, 
15:15151 (J;US) 

Constitutive relationships and models in continuum theories of 
multiphase flows, 15:14549 (R;US) 

The generalized drift flux approach: Identification of the void- 
drift closure law, 15:14550 (RA;US) 

MULTIPLEXERS 
Operation and endurance of reed switches at high temperatures 
and pressures, 15:13355 (R;GB) 

MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIPROCESSORS 

See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 

See DRIFT CHAMBERS 
MUNICH RESEARCH REACTOR 

See FRM REACTOR 
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MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 


MUNICIPAL WASTES 
Bioreactors 
Development of a biological process to obtain energy and agri- 
culturally useful materials from a mixture of municipal wastes 
and municipal sewage sludge. Progress report no. 1, 
15:13003 (R;IL;In Hebrew) 


Combustion 
An overview of food chain impacts from municipal waste com- 
bustion, 15:15209 (R;US) 
Mass burn incineration with a presorted MSW fuel, 15:14952 
(J;US) 
Conversion 
Development of a biological process to obtain energy and agri- 
culturally useful materials from a mixture of municipal wastes 
and municipal sewage sludge. Progress report no. 1, 
15:13003 (R;IL;in Hebrew) 
Fertilizers 
Development of a process to obtain energy and products for 
agriculture from municipal waste and sewage sludge. 3rd sci- 
entific progress report, 15:13012 (R;IL;in Hebrew) 


Materials Recovery 
Material recovery with incineration, Monmouth County, New Jer- 
sey, 15:13988 (RA;CA) 
Plastics 
Survey on the handling and reuse of waste plastics, 15:13991 
(R;JP;in Japanese) 
Quantitative Chemical Analysis 
Development of a process to obtain energy and products for 
agriculture from municipal waste and sewage sludge. 3rd sci- 
entific progress report, 15:13012 (R;IL;in Hebrew) 
Rail Transport 
Refuse rail haul: The misisng link to resource recovery in Mont- 
gomery County, 15:13987 (RA;CA) 


Recovery 

Development of a biological process to obtain energy and agri- 
culturally useful materials from a mixture of municipal wastes 
and municipal sewage sludge. Progress report no. 1, 
15:13003 (R;IL;In Hebrew) 

Recycling 

Effects of hazardous wastes on recycling programs, 15:13990 
(RA;CA) 

Should we junk bulky trash or recycle it, 15:13981 (RA;CA) 

Sanitary Landfills 

Health assessment for 19th Avenue Landfill National Priorities 
List (NPL) Site, Phoenix, Maricopa County, Arizona, Region 
9. CERCLIS No. AZD980496780. Preliminary report, 
15:13999 (R;US) 

Health assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
Washington, Region 10. CERCLIS No. WA9214053465. Pre- 
liminary report, 15:14000 (R;US) 

Health assessment for Greenacres (Liberty Lake) Landfill, 
Spokane, Spokane County, Washington, Region 10. CERCLIS 
No. WAD980514608. Preliminary report, 15:14001 (R;US) 

Health assessment for Hidden Valley Landfill (Thun 
Field), Puyallup, Washington, Region 10. CERCLIS No. 
WAD98051 1539. Preliminary report, 15:14002 (R;US) 

Health assessment for Old City Dump 1, Columbus, 
Bartholomew County, Indiana, Region 5. CERCLIS No. 
IND980607626. Preliminary report, 15:13622 (R;US) 

Health assessment for Operating Industries Incorporated, Mon- 
terey Park, Los Angelos County, California, Region 9. 
CERCLIS No. CAD080012024. Preliminary report, 15:13998 
(R;US) 

Health assessment for Spiegelberg and Rasmussen Dump Na- 
tional Priorities List (NPL) sites, Green Oak Township, 
Livingston County, Michigan, Region 5. CERCLIS 
No. MID980794481 (Spiegelberg) and CERCLIS No. 
MID095402210 (Rasmussen). Final report, 15:13996 (R;US) 


Separation Processes 
Processing household recyclables, 15:13982 (RA;CA) 





Source segregation strategies effecting the chemical properties 
of solid waste utilized as commercial fuel supplements, 
15:13983 (RA;CA) 

Waste Management 

Current issues and problems in integrated solid waste manage- 
ment, 15:13985 (RA;CA) 

The ten myths of municipal waste combustion or the fundamen- 
tals and politics of garbage, 15:13984 (RA;CA) 

Waste Water 

Construction Grants Program for Municipal Wastewater Treat- 
ment Works: Handbook of Procedures (July 1989 update), 
15:15102 (R;US) 

Stochastic design of waste-water storage for land application. 
Final report, 15:13995 (R;US) 

MUON-PROTON INTERACTIONS 
Soft photons in leptoproduction, 15:15461 (R;SE) 
MUONS PLUS 

A search for i. appearance from stopped 7* and ,.* decay at 

LAMPF [Los Alamos Meson Physics Facility], 15:15415 (R;US) 
MURR REACTOR 

Procurement of replacement pressure vessels for MURR, 
15:13410 (J;US) 

Status of the University of Missouri research reactor upgrade, 
15:13476 (J;US) 

University of Missouri research reactor exhaust ventila- 
tion/laboratory fume hood upgrade, 15:13477 (J;US) 

MUSEUMS 

See EDUCATIONAL FACILITIES 
MUSTARD 

See BRASSICA 
MUTAGENESIS 

Genotoxic assessment of environmental tobacco smoke using 
bacterial bioassays, 15:15216 (R;US) 

Mutagens, carcinogens, and computers, 15:15179 (R;US) 

MUTAGENS 

Genotoxic assessment of environmental tobacco smoke using 

bacterial bioassays, 15:15216 (R;US) 
MUTATION FREQUENCY 
Molecular approaches to the estimation of germinal gene muta- 
tion rates, 15:15158 (R;US) 
MUTUALISM 
See SYMBIOSIS 
MWD SYSTEMS 

Sensors and data transmission equipment for real time mea- 
surements while drilling. 

Theory and applications of an MWD [measurement-while- 
drilling) neutron porosity sensor, 15:12419 (RA;CA) 
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N-1440 BARYONS 
Prior to March 1988 this concept was indexed by N-1470 RES- 
ONANCES. 
The role of the Roper resonance in nuclei, 15:15545 (R;FR) 
N-1470 RESONANCES 
See N-1440 BARYONS 
N-REACTOR 
N reactor confinement system high-pressure test report, 
15:13414 (R;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPAP 
Flexible Regional Emissions Data System (FREDS) source 
code, Version 2, 1985. Model-Simulation, 15:14889 (R;US) 
NAPHTHA 
Boiling point range 0-204° C. 
The use of cotton waste to obtain energy for greenhouse heat- 
ing by direct burning. Annual report, Apr 1985 to Mar 1986, 
15:13866 (R;IL;in Hebrew) 
NAPHTHALENE 
Supercritical fluid thermodynamics for coal processing: Topical 
report, September 15, 1988—-September 30, 1989, 15:12313 
(R;US) 


NATURAL GAS 
Leak Detectors 


NAPHTHOLS 

Acid-catalyzed reactions accelerated by polycyclic aromatic hy- 
drocarbons and coal. 1. Isomerization of 5,6,7,8-tetrahydro-1- 
naphthol, 15:12303 (J;US) 

NAPHTHOLS-ALPHA 
See WAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ACID PRECIPITATION ASSESSMENT PROGRAM 
See NAPAP 
NATIONAL DEFENSE 

See also BALLISTIC MISSILE DEFENSE 

Picking up the shield: Incorporating defense into strategic nu- 
clear doctrine. Research report, 15:14803 (R;US) 

NATIONAL ENVIRONMENTAL POLICY ACT 

Environment, safety and health, management and organization 
compliance assessment, West Valley Demonstration Pro- 
gram, West Valley, New York, 15:12682 (R;US) 

The scientific challenges of NEPA: Future directions based on 
20 years of experience, 15:14835 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 1, Text, 15:14959 (R;US) 

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND 
HEALTH 
See NIOSH 
NATIONAL INSTITUTE FOR PETROLEUM AND ENERGY RE- 
SEARCH 
See NIPER 
NATIONAL PROGRAM PLANS 

For reports describing the Federal RD and D program plan for 
energy technologies. 

Update and application of an investment plan model for the Is- 
raeli energy economy. Final report, 15:13586 (R;IL;in English 
and Hebrew) 

NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL REACTOR TESTING STATION BURST FACILITY 
See PBF REACTOR 
NATIONAL SECURITY 
Security guide for subcontractors, 15:15787 (R;US) 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATO 

North Atlantic Treaty Organization. 

NATO's anti-tactical ballistic-missile requirements and their rela- 
tionship to the Strategic Defense Initiative. Interim report, 
15:14061 (R;US) 

NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 

Heat transfer coefficient in opposing mixed convection. Il. Ex- 
perimental results, 15:14561 (J;IL) 

Principles of heat transfer theory, 15:13762 (RA;IL;In Hebrew) 

NATURAL GAS 

See also LIQUEFIED NATURAL GAS 

Enhancing the use of methane as a feedstock for the biological 
production of chemicals. Annual report, February 1987- 
January 1988, 15:13006 (R;US) 

Qualifications in oil and gas conveyance and storage, 15:12415 
(R;IL) 

Compiled Data 

Gulf of Mexico update: May 1988—July 1989: Outer Continental 
Shelf oil and gas activities, 15:12455 (R;US) 

Natural gas monthly, October 1989, 15:12574 (R;US) 

Exports 

Export volumes: The key to growth in the Canadian oil and gas 
industry, 15:12577 (RA;CA) 

Marketing opportunities for Ontario gas in the United States, 
15:12578 (RA;CA) 

Leak Detectors 

Multisensor technologies for low-cost methane detection. Final 

report, April-November 1987, 15:12573 (R;US) 
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NATURAL GAS 
Marketing 


Marketing 

Opening of the gas market to additional participants, 15:12583 

(R;IL;In Hebrew) 
Pipelines 

Middle East regional cooperation in the use of energy resources 

under peace, 15:13659 (R;IL) 
Prices 

Pricing of gas in Israel. Background paper for discussion, 

15:13601 (R;IL;In Hebrew) 
Pricing Regulations 

Pricing of gas in Israel. Background paper for discussion, 

15:13601 (R;IL;in Hebrew) 
Prospecting 

Oil and gas exploration, 15:12448 (RA;IL) 

[Earth Science Research Administration] work plan and budget 
proposal 1984/1985, 15:15260 (R;IL;lIn Hebrew) 

[Earth Science Research Administration] work plan and budget 
proposal 1985/1986, 15:15261 (R;IL;ln Hebrew) 

Recovery 

Gas water deliverability considerations, 15:12566 (RA;CA) 
Reserves 

Alberta's small gas pool reserves, 15:12565 (RA;CA) 
Spot Market 

Marketing opportunities for Ontario gas in the United States, 

15:12578 (RA;CA) 
Supply and Demand 
Gas developments in Europe, 15:13641 (RA;CA) 
Natural gas impact on energy markets, 15:12576 (RA;CA) 
Transport 
Qualifications in energy, 15:12365 (R;IL) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 

See also NATURAL GAS FIELDS 

Analysis of impacts: Produced waters in sensitive coastal habi- 
tats. Central coastal Gulf of Mexico, 15:12550 (R;US) 

Gas water deliverability considerations, 15:12566 (RA;CA) 

Modified isochronal test overestimates of low permeability 
reservoir deliverability, 15:12571 (RA;CA) 

Regional studies plan Fiscal Year 1990: Final report, Atlantic 
Outer Continental Shelf, 15:12467 (R;US) 

The economic significance of the hydrodynamic entrapment of 
petroleum, 15:12423 (RA;CA) 

NATURAL GAS DISTRIBUTION SYSTEMS 
Responding to Ontario’s changing energy needs, 15:12586 
(RA;CA) 
NATURAL GAS FIELDS 
Oil and Gas Field Code Master List, 1989, 15:12443 (R;US) 
NATURAL GAS FUEL CELLS 

Solid-oxide fuel-cell cogeneration-system conceptual design. 
Program 2, final report, April 30, 1987-July 31, 1989, 
15:13711 (R;US) 

NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 

Competitive position of natural gas: Manufacturing automation 
and process controls: Topical report, April 1989, 15:12580 
(R;US) 

Enhancing the use of methane as a feedstock for the biological 
production of chemicals. Annual report, February 1987- 
January 1988, 15:13006 (R;US) 

Fiduciary relationships in the resource industry, 15:12556 
(RA;CA) 

Publications from basic sciences 
15:12562 (R;US) 

NATURAL GAS WELLS 

Calibration and analysis of borehole and formation sensitivities 
for gamma ray spectroscopy measurements with multiple ra- 
dioactive tracers, 15:12425 (RA;CA) 

Corrosion control design considerations for a new well water 
line, 15:12558 (J;US) 

Fracturing of highly deviated and horizontal wells, 15:12569 
(RA;CA) 


research, 1987-1988, 
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Improved density log lithology identification using a borehole- 
compensated photoelectric factor, 15:12424 (RA;CA) 

Iron control in sour gas wells provides sustained production in- 
crease, 15:12572 (RA;CA) 

Modified isochronal test overestimates of low permeability 
reservoir deliverability, 15:12571 (RA;CA) 

NEGATONS 

See ELECTRONS 
NEGATRONS 

See ELECTRONS 
NEODYMIUM BORIDES 

High-field magnetoresistance and de Haas—van Alphen effect in 
antiferromagnetic PrBg and NdBe, 15:14183 (J;US) 

NEODYMIUM LASERS 

Frequency-modulated Nd:YAG microchip lasers, 
(R;US) 

Long laser-pulse method of producing Y-Ba-Cu-O supercon- 
ducting films, 15:14170 (R;US) 

Neodymium YAG (yttrium-aluminum-garnet) lasers. September 
1983-October 1989 (Citations from the INSPEC: Information 
Services for the Physics and Engineering Communities data 
base). Report for September 1983-October 1989, 15:14635 
(R;US) 

Passive optical losses in laser glass, 15:14655 (BA;US) 

NEODYMIUM OXIDES 

Antiferromagnetic ordering in superconducting and oxygen- 
deficient nonsuperconducting ABazCu307_5; compounds 
(R=Nd and Sm), 15:14181 (J;US) 

Secondary reactions of methyl radicals with lanthanide oxides: 
Their role in the selective oxidation of methane, 15:14432 
(J;US) 

NEON IONS 

Desorption of positive oxygen ions induced by keV heavy-ion 
bombardment of transition metals with adsorbed O2 and CO, 
15:15602 (J;US) 

NEOPLASMS 
See also HEPATOMAS 
MELANOMAS 

Positron emission tomographic imaging of tumors using mono- 
clonal antibodies: Progress report, April 15, 1989—April 14, 
1990, 15:15190 (R;US) 


15:14601 


NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 

Co-transport effects of plutonium, neptunium, uranium, ruthe- 
nium and iron in practice-relevant aqueous and organic 
media, 15:12645 (RA;DE;In German) 

Tables and figures from JNDC [Japanese Nuclear Data Commit- 
tee] Nuclear Data Library of fission products, Version 2, 
15:15534 (R;JP) 

Transport of radionuclides by bentonite and silica colloids in a 
GR-3 synthetic groundwater-interim report, 15:12847 (R;US) 

NEPTUNIUM COMPLEXES 

Bonding in tris(75-cyclopentadienyl) actinide complexes. 2. On 
the ground electronic configurations of base-free Cp3An com- 
plexes (An = Th, Pa, U, Np, Pu), 15:14449 (J;US) 

NEPTUNIUM COMPOUNDS 

Zirconium(IV)/neptunium(IV) pyroarsenates as basic materials 
for the preparation of neptunium target materials, 15:14443 
(RA;DE;In German) 

NERVE TISSUE 

Calcium release from neural tissue: Experimental results and 

possible mechanisms, 15:15243 (R;US) 
NET TOKAMAK 

Conceptual design of a large regenerable cryopump, 15:15722 

(BA;US) 
NETHERLANDS 

Wind energy research activities of the Dutch electricity generat- 

ing board: Report 4.3.20, 15:13170 (RA;CA) 
NETWORK ANALYSIS 

Consideration to the application of knowledge engineering on 
telecommunication management network, 15:13516 (R;JP;In 
Japanese) 





NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL BEAM SOURCES 

Control system for the text diagnostic neutral beam source, 
15:15771 (BA;US) 

Modification of the Dill-D neutral beam power systems for oper- 
ation of the common long pulse source, 15:15734 (BA;US) 

Power system for the text diagnostic neutral beam source, 
15:15733 (BA;US) 

NEUTRAL-PARTICLE TRANSPORT 

See also NEUTRON TRANSPORT 

PHOTON TRANSPORT 

Revised user's manual for ONEDANT: A code package for 
One-Dimensional, Diffusion-Accelerated, Neutral-Particle 
Transport: Revision, 15:15584 (R;US) 

NEUTRALIZATION (PHYSICAL) 

See RECOMBINATION 

NEUTRINO BEAMS 

Production of radioactivity in local soil at AGS [Alternating Gra- 

dient Synchrotron] fast neutrino beam, 15:15242 (R;US) 
NEUTRINO OSCILLATION 

Search for oscillations of atmospherical neutrinos with the Fre- 

jus detector, 15:15422 (R;DE;In German) 
NEUTRINO-DEUTERON INTERACTIONS 

Neutral- and charged-current disintegration of deuterium by so- 

lar and supernova neutrinos, 15:15352 (J;US) 
NEUTRINO-ELECTRON INTERACTIONS 

Measurement of muon-neutrino-electron elastic scattering in 

the Fermilab 15-foot bubble chamber, 15:15432 (J;US) 
NEUTRINO-NUCLEON INTERACTIONS 

Coherent production of x*+ and x- mesons by charged-current 
interactions of neutrinos and antineutrinos on neon nuclei at 
the Fermilab Tevatron, 15:15429 (J;US) 

Left-right asymmetry in neutrino-produced hadron jets, 
15:15431 (J;US) 

NEUTRINOS 
See also COSMIC NEUTRINOS 
SOLAR NEUTRINOS 
Effect of nuclear core polarization on neutrinoless double beta 
decay of “Ca, 15:15572 (J;US) 
NEUTRON BEAMS 
NAC protocol for neutron beam calibration, 15:14778 (R;ZA) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DIFFUSION EQUATION 

VENTURE/PC manual: A multidimensional multigroup neutron 

diffusion code system: Version 2, 15:15582 (R;US) 
NEUTRON DOSIMETRY 
Calibration and use of the FNDD1 neutron dosimeter diode up 
to 3 x 107 n/mm?, 15:14743 (R;GB) 

NEUTRON HEATING 

See RADIATION HEATING 
NEUTRON LOGGING 

Field log examples of the dual burst TDT tool, 15:12433 (RA;CA) 
NEUTRON MATTER 

See NUCLEAR MATTER 
NEUTRON MOISTURE METERS 

See MOISTURE GAGES 
NEUTRON MONITORS 

Microprocessor-based neutron counter for DIll-D, 15:15745 
(BA;US) 

NEUTRON REACTIONS 

Depletion perturbation theory for the constrained equilibrium cy- 
cle, 15:13388 (J;US) 

Elastic and inelastic differential neutron scattering cross sec- 
tions of oxygen between 6 and 15 MeV, 15:15520 (R;DE) 

NEUTRON SOURCES 

Excludes reactors even when used as neutron sources. 

Accelerator-based intense neutron source for materials R&D, 
15:15680 (R;US) 

Fundamental experiment on the closed circuit type ther- 
mosyphon with concentric tubes for the JRR-3 cold neutron 
source, (2), 15:13401 (R;JP;in Japanese) 

The Advanced Neutron Source, 15:12988 (R;US! 


NEUTRON SPECTROMETERS 
Portable fast-neutron spectrometer project: Progress in fiscal 
year 1989, 15:14781 (R;US) 
NEUTRON STARS 
Strange-quark-matter stars, 15:15328 (R;US) 
NEUTRON TRANSPORT 

Efficiency improvements in three-dimensional linear nodal trans- 
port method, 15:15587 (J;US) 

Model problem study of transverse-leakage treatment in nodai 
transport methods, 15:15588 (J;US) 

NEUTRON TRANSPORT THEORY 

An energy dependent spatial approximation for transport deflec- 
tion calculations, 15:13333 (R;FR) 

VENTURE/PC manual: A multidimensional multigroup neutron 
diffusion code system: Version 2, 15:15582 (R;US) 

NEUTRON-RICH ISOTOPES 

Mainz University, Institute of Nuclear Chemistry. Annual report 

1988, 15:14441 (R;DE;In German) 
NEUTRONS 

A small-angle neutron scattering study of the kinetics of phase 
separation in a supersaturated Ni-12.5 at. pct Si alloy, 
15:14108 (J;US) 

On the scale of diffusion lengths observable by neutron reflec- 
tion: Application to polymers, 15:14198 (R;US) 

NEVADA TEST SITE 
Thorium-230 dating of thermal waters in the vicinity of the 
Nevada Test Site, 15:14442 (R;US) 
NEW ENGLAND 
See FEDERAL REGION | 
NEW JERSEY 

Material recovery with incineration, Monmouth County, New Jer- 
sey, 15:13988 (RA;CA) 

Observational study of final cleaning and AHERA (Asbestos 
Hazard Emergency Response Act) clearance sampling at 
asbestos-abatement sites in New Jersey. Report for January 
1988-June 1989, 15:14882 (R;US) 

NEW YORK 

Fiscal Year 1988 program report: New York State Water Re- 
sources Institute, 15:15141 (R;US) 

Trace element geochemistry or Ordovician and Devonian trilo- 
bite cuticles, Ontario and New York State, 15:15281 (RA;CA) 

NEW ZEALAND 
Transport fuels from natural resources: New Zealand's re- 
sponse to the energy crisis: Report 3.5.4, 15:13656 (RA;CA) 
NEXT EUROPEAN TORUS 
See NET TOKAMAK 
NICKEL 

Comparison of energy distributions of positron- and electron- 
induced secondary electrons: Implications for slow positron 
emission mechanisms, 15:14184 (J;US) 

Desorption of positive oxygen ions induced by keV heavy-ion 
bombardment of transition metals with adsorbed O2 and CO, 
15:15602 (J;US) 

Diffusion, phase equilibria and partitioning experiments in the 
Ni-Fe-Ru system, 15:15300 (J;US) 

Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 9, September 15, 1989-December 
15, 1989, 15:12247 (R;US) 

Interfacial chemistry in solvent extraction systems: Progress re- 
port, June 1, 1989-May 31, 1990, 15:14305 (R;US) 

Materials tests in support of an MHD [magnetohydrodynamic] 
coal combustor, 15:12368 (R;US) 

Numerical model of bond strength measurements, 15:14098 
(R;US) 

Solid-state amorphization, interdiffusion and ion-beam mixing in 
AwZr and NV/Zr, 15:14117 (J;US) 

The catalytic, structural, and electronic properties of strained- 
metal overlayers, 15:14359 (J;US) 

The formation of amorphous Ni-B by solid state and ion-beam 
reaction, 15:14174 (J;US) 

Theory of the dissociation dynamics of small molecules on 
metal surfaces: Finite temperature studies: Progress report, 
July 1, 1987—June 30, 1990, 15:14308 (R;US) 
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NICKEL 56 


NICKEL 56 

Binary decay of =°Ni formed in the °*S+?4Mg reaction, 15:15523 

(J;US) 
NICKEL 58 

Fluctuations in the thermal superfluid model for heated spherical 

nuclei, 15:15551 (R;FR) 
NICKEL 60 
Comment on “Unexpected large deformations in ®°Ni* nuclei 
produced in the reaction 120 MeV °°Si+°°Si”, 15:15580 (J;US) 
NICKEL 63 
Plating nickel-63 on copper coupons, 15:14711 (R;US) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 

A small-angle neutron scattering study of the kinetics of phase 
separation in a supersaturated Ni-12.5 at. pet Si alloy, 
15:14108 (J;US) 

Acoustic emission from intergranular subcritical crack growth, 
15:14107 (J;US) 

Development of nickel-iron aluminides, 15:12296 (RA;US) 

Effect of simultaneous B* and N*> implantation on microhard- 
ness, fatigue life, and microstructure in Fe-13Cr-15Ni base 
alloys, 15:14111 (J;US) 

Evaluation of copper, aluminum bronze, and copper-nickel for 
YMP [Yucca Mountain Project] container material, 15:12933 
(R;US) 

Hardness-damage correlations in Ta implanted single crystal 
NisAl, 15:14071 (R;US) 

Influencing the shape of creep cavities in nickel aluminides by 
stress changes, 15:14115 (J;US) 

Mechanical properties of nickel beryllides, 15:14114 (J;US) 

The effect of microstructure in the morphology and kinetics of 
amorphization induced by ion irradiation, 15:14072 (R;US) 

NICKEL BASE ALLOYS 

An attempt of improving high-temperature fatigue properties of 
Ni-Cr-W superalloys in HTGR helium, 15:14083 (R;JP;In 
Japanese) 

Environmental embrittlement: A major cause for low ductility of 
ordered intermetallics, 15:14074 (R;US) 

Materials tests in support of an MHD [magnetohydrodynamic] 
coal combustor, 15:12368 (R;US) 

NICKEL BORIDES 

The formation of amorphous Ni-B by solid state and ion-beam 

reaction, 15:14174 (J;US) 
NICKEL COMPLEXES 
Oxidative homolysis of pentaaquoorganochromiumi(IIl) cations 
induced by macrocyclic nickel(Ill) complexes, 15:14338 (J;US) 
NICKEL COMPOUNDS 
See also NICKEL BORIDES 
NICKEL OXIDES 

Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 9, September 15, 1989-December 
15, 1989, 15:12247 (R;US) 

Stability of CsCl-type intermetallic compounds under ball milling, 
15:14110 (J:US) 

Studies of hydrous sodium titanate ion-exchange materials for 
use as catalyst supports, 15:14363 (J;US) 

NICKEL OXIDES 

Selectively absorbing metallurgical coatings for performance in 
photothermal installations with higher (elevated) operation 
temperatures. Final report, 15:13120 (R;IL) 

NIOBIUM 

Desorption of positive oxygen ions induced by keV heavy-ion 
bombardment of transition metals with adsorbed O»2 and CO, 
15:15602 (J;US) 

Interfacial reactions in the Nb/GaAs system, 15:14119 (J;US) 

Investigation of a ceramic-metal interface prepared by anodic 
spark deposition, 15:14202 (BA;FR) 

Pion correlations as a function of atomic mass in heavy ion colli- 
sions, 15:15525 (R;US) 

NIOBIUM ALLOYS 

See also NIOBIUM BASE ALLOYS 

Emittance, catalysis, and dynamic oxidation of Ti-14Al-21Nb, 
15:14085 (R;US) 
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Microstructures and phase relationships in the TigAl + Nb sys- 

tem, 15:14120 (J;US) 
NIOBIUM BASE ALLOYS 

Review of alkali metal and refractory alloy compatibility for 

Rankine cycle applications, 15:14106 (J;US) 
NIOBIUM COMPOUNDS 

See also NIOBIUM NITRIDES 

Noise power spectral characteristics of an inductively coupled 
plasma mass spectrometer, 15:14298 (J;US) 

NIOBIUM IONS 

Formation of thermodynamically stable dications in the gas 
phase by thermal ion—molecule reactions: Nb*+ with small 
alkanes, 15:14404 (J;US) 

NIOBIUM ISOTOPES 

Studies of rotational structures in the neutron-rich niobium iso- 

topes 101-103, 15:15527 (R;DE;In German) 
NIOBIUM NITRIDES 

Fabrication of NbN based electronic devices with silicon barri- 

ers, 15:14670 (P;US) 
NIOSH 

NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Environmental Pollution of the 
Senate Committee on Public Works by John F. Finklea, M.D., 
April 22, 1975, 15:13620 (R;US) 

NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Environment and the Atmos- 
phere of the House Committee on Science and Technology by 
John F. Finklea, M.D., July 14, 1975, 15:13621 (R;US) 

NIPER 

National Institute for Petroleum and Energy Research monthly 
progress report for November 1989, 15:12488 (R;US) 

National Institute for Petroleum and Energy Research quarterly 
technical report, July 1—-September 30, 1989: Volume 2, En- 
ergy production research, 15:12487 (R;US) 

NITRATES 

See also CADMIUM NITRATES 
CALCIUM NITRATES 
MAGNESIUM NITRATES 
PLUTONIUM NITRATES 
POTASSIUM NITRATES 
SODIUM NITRATES 
URANYL NITRATES 

Composition of submicron dry deposition at a rural site as an in- 
dication of its sources, 15:14947 (J;US) 

Pseudomonas stutzeri N2O reductase contains Cu,-type sites, 
15:15164 (J;US) 

NITRIC OXIDE 

NO. 

Measurements of nitric oxide in the stratosphere at 44 N in au- 
tumn, 15:14869 (RA;US) 

Rate constants for CH2(X°B,) removal by O2, NO, and CoH 
from infrared diode laser flash kinetic spectroscopy, 15:14370 
(J;US) 

NITRIFICATION 

Chemica! characterisation and bacterial physiology of reducing 
sulphur compounds in liquid residues of anaerobic waste wa- 
ter treatment, 15:13001 (R;DE;In German) 

NITRILES 
See also ACRYLONITRILE 
TTF-TCNQ 

The external heavy atom effect: Photophysics of (dimethy- 
lamino)benzonitrile in cryogenic rare gas matrices, 15:14433 
(J;US) 

NITRO COMPOUNDS 

Atmospheric chemistry of organic sulfur and nitrogen com- 

pounds: First annual progress report 1988, 15:14941 (R;DK) 
NITROGEN 

Delayed neutron emission probabilities of Li-F nuclides, 
15:15519 (R;US) 

Monitoring thin film properties with surface acoustic wave de- 
vices: Diffusion, surface area, and pore size distributions, 
15:14316 (BA;US) 

The integrated forest study on effects of atmospheric deposition: 
A status report, 15:14945 (J;US) 





NITROGEN COMPOUNDS 
See also NITRATES 
NITROGEN OXIDES 
A spectrochemical evaluation of afterglow discharge excitation 
sources, 15:14288 (BA;US) 


NITROGEN DIOXIDE 


Potentiation of the expression of nitrogen dioxide-induced lung 

injury by postexposure exercise, 15:15233 (J;US) 
NITROGEN ISOTOPES 
Preliminary study of isotope composition of nitrogen in fumarolic 
and geothermal gases, Japan, 15:13158 (RA;JP) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 

Application of low-NOx precombustor technology to the inciner- 
ation of nitrogenated wastes, 15:13892 (R;US) 

Application of the HERENOX process to coal-fired boilers, 
15:13291 (RA;DE;In German) 

Experimental investigations of the formation and reduction of 
NO, in a quasi one-dimensional and isothermal coal dust/air 
combustion, 15:12345 (RA;DE;In German) 

Mass burn incineration with a presorted MSW fuel, 15:14952 
(J;US) 

Measurements in coal dust flames, 15:12372 (RA;DE;in German) 

NO, reduction in brown coal combustion, 15:13293 (RA;DE;In 
German) 

NO,-reduced ballast coal power station Herne 4, 15:13288 
(RA;DE;in German) 

NOx reduction in catalytically stabilized thermal burners. Annual 
report, pril 1, 1988-March 31, 1989, 15:14591 (R;US) 

National and regional trends in VOC (volatile organic compounds) 
and NOx emissions from 1900 to 1987, 15:14898 (R;US) 

Reduction of NO, by fuel staging, part process of fuel separa- 
tion staging, 15:13290 (RA;DE;In German) 

Reduction of NO, emissions in a swirled coal flame by particle 
injection into the internal recirculation zone, 15:12346 (RA;DE) 

State of primary measures for reducing the NO, in coal dust 
combustion (survey), 15:13289 (RA;DE;In German) 

The effect of process variables on NO, and nitrogen species re- 
duction in coal fuel staging, 15:12374 (RA;DE) 

NITROREDUCTASES 

Pseudomonas stutzeri N2O reductase contains Cug,-type sites, 

15:15164 (J;US) 
NITROUS OXIDE 

N20. 

A spectrochemical evaluation of afterglow discharge excitation 
sources, 15:14288 (BA;US) 

Monitoring thin film properties with surface acoustic wave de- 
vices: Diffusion, surface area, and pore size distributions, 
15:14316 (BA;US) 

N20 formation in combustion systems: 
progress report, 15:12395 (R;US) 

Probing the O(' D)+COz reaction with second-derivative modu- 
lated diode laser spectroscopy, 15:14405 (J;US) 

NMR IMAGING 

Magnetization transfer contrast and proton relaxation and use 

thereof in magnetic resonance imaging, 15:15177 (P;US) 
NMR SPECTRA 

Second-sphere coordination of [Pt(bipy)(NH3)2]** by dibenzo- 
crown ethers. Solution spectroscopic studies and the crystal 
and molecular structures of [Pt(bipy)(NH3)2.dibenzo-30- 
crown-10] [PF¢]2.0.6H/su b 2/0 and [Pt(bipy)(NH3)2.dibenzo, 
15:14322 (J;IL) 

Synthesis and structures of subsirates for investigation of in- 
tramolecular electronic energy transfer, 15:14320 (J;IL) 

NOBELIUM 258 

Discovery of a new mode of nuclear fission, 15:15559 (BA;US) 
NOBELIUM 260 

Discovery of a new mode of nuclear fission, 15:15559 (BA;US) 


Quarterly technical 


NOISE POLLUTION 

Environmental impact statement. Establishment of the Gandy 
Range extension and adjacent restricted airspace as an area 
for supersonic flight training, Hill AFB, Utah. Final report, 
15:15240 (R;US) 

NON-DISPERSIVE ION WAVES 

See ION ACOUSTIC WAVES 

NON-EQUILIBRIUM PLASMA 

A self-consistent model of the cathode-fall of glow discharges, 

15:15694 (BA;US) 
NON-PROLIFERATION POLICY 

Bilateral agreements in the field of nuclear trade and technol- 

ogy, 15:14063 (R;DE;in German) 
NON-PROLIFERATION TREATY 

Bilateral agreements in the field of nuclear trade and technol- 

ogy, 15:14063 (R;DE;in German) 
NONDESTRUCTIVE TESTING 

See also THERMAL TESTING 

Review of progress in quantitative nondestructive evaluation. 
Volume 8A and Volume 8B, 15:14571 (B;US) 

NONLUMINOUS MATTER 

(In outer space.) 

Cosmology and the weak interaction, 15:15324 (R;US) 

Spin-dependent cross sections of weakly interacting massive 
particles on nuclei, 15:15486 (J;US) 

NONRADIOACTIVE WASTE DISPOSAL 

See WASTE DISPOSAL 

NORBORNADIENE 

Force-field calculations giving accurate conformation, AH;° (T), 
S°(T), and C,°(T) for unsaturated acyclic and cyclic hydro- 
carbons, 15:14384 (J;US) 

NORTH AMERICA 
See also CANADA 
USA 

Optical fibers - possibilities of application in the Israel Electric 
Corporation 161 kV protection systems, 15:13555 (R;IL;In He- 
brew and English) 

Spin facilities in North America, 15:14740 (J;US) 

NORTH ATLANTIC REGION 

See FEDERAL REGION | 

NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHWEST TERRITORIES 

Recycling of beverage containers in the Northwest Territories, 

15:13606 (R;CA) 
NORWAY 

Energy consequences of upgrading indoor air quality: Report 
2.3.10, 15:14842 (RA;CA) 

Introduction of artificial intelligence technology in an electric util- 
ity: Report 4.3.16, 15:13510 (RA;CA) 

NOVA FACILITY 

Improvements in power, precision, and shot rate from the Nova 
target irradiation facility, 15:14653 (BA;US) 

Passive optical losses in laser glass, 15:14655 (BA;US) 

Temporally smooth broadband pulses obtained by cross phase 
modulation in an optical fiber, 15:14652 (BA;US) 

NOVA SCOTIA 

A CERCHAR abrasivity test program methodology developed 
for the Sydney Coalfield, N.S., 15:12355 (R;CA) 

Basin configuration, sedimentary facies, and resource potential 
of the Lower Carboniferous Horton Group, Cape Breton Is- 
land, Nova Scotia, 15:15256 (RA;CA) 

Canada/Nova Scotia Acid Rain Reduction Agreement: Annual 
report of the Nova Scotia Department of the Environment, 
15:14874 (R;CA) 

NOVO VORONEZH-5 REACTOR 
See WWER-5 REACTOR 
NPR REACTOR 
See N-REACTOR 
NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NSLS 

Dose rate to human organs from monochromatic synchrotron 

beams, 15:15187 (R;US) 
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NSRR REACTOR 


NSRR REACTOR 

Nuclear Safety Research Reactor in Japan. 

Annual progress report on the NSRR experiments, (17): January 
1985 through December 1985, 15:13400 (R;JP;In Japanese) 

NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CHEMISTRY 

Nuclear chemistry at Argonne during the fifties and sixties, 
15:14446 (BA;US) 

Nuclear chemistry at Rochester, 15:14445 (BA;US) 

NUCLEAR CONTROVERSY 
See HAZARDS 
HUMAN POPULATIONS 
NUCLEAR CORES 

Effect of nuclear core polarization on neutrinoless double beta 

decay of “8Ca, 15:15572 (J;US) 
NUCLEAR DETERRENCE 

Picking up the shield: Incorporating defense into strategic nu- 

clear doctrine. Research report, 15:14803 (R;US) 
NUCLEAR ENERGY 

A US perspective on nuclear prospects for the 21st century, 
15:13634 (R;US) 

Energy for tomorrow. Division 4: Energy and technology: Ses- 
sion 4.3a: Nuclear energy [and] session 4.3b: Energy 
systems and renewables, 15:13629 (R;CA) 

NUCLEAR ENGINEERING 

Degrees through on-site instruction at nuclear facilities, 
15:13387 (J;US) 

KTA annual report 1988, 15:13425 (R;DE;in German) 

Satellite education: The national technological university, 
15:13386 (J;US) 

The Maryland nuclear science baccalaureate degree program: 
The utility perspective, 15:13385 (J;US) 

The NCSU [North Carolina State Univ.] freon PWR [pressurized 
water reactor] loop, 15:13347 (J;US) 

Waste management in the nuclear engineering curriculum, 
15:12957 (J;US) 

NUCLEAR EXPLOSIONS 

Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects in- 
volving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 

A statistical analysis of grain density measurements from cut- 
tings and percussion gun samples, 15:14818 (R;US) 

Aurora Upgrade: Volume 3. Gradient B drift transport risetime 
sharpening. Technical report, 1 February 1985-31 March 
1988, 15:14815 (R;US) 

Effects of a descending lithospheric slab on yield estimates of 
underground nuclear tests. Semi-annual report No. 1, 8 
March-7 September 1988, 15:14816 (R;US) 

Numerical simulation of shock response of fluid-filled porous 
rocks, 15:14822 (R;US) 

Smoke produced by nonurban target-area fires following a nu- 
clear exchange. Technical report, 5 June 1984-5 January 
1985, 15:14824 (R:US) 

Uncertainties in predicting dust lofting: A review of available lit- 
erature, 15:14817 (R;US) 

NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 

Airflow patterns in complex workplaces, 15:12982 (J;US) 

Detecting anomalous nuclear materials accounting transactions: 
Applying machine learning to plutonium processing facilities, 
15:12987 (J;US) 

Hazardous materials emergency response training program at 
Texas A & M University, 15:13462 (J;US) 

Licensee contractor and vendor inspection status report: Quar- 
terly report, July 1989-September 1989, 15:13369 (R;US) 

NRC TLD direct radiation monitoring network: Progress report, 
July-September 1989, 15:13434 (R;US) 
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Radiation safety content guide for safety analysis reports, 
15:12971 (R;US) 

Radiation safety review guide for safety analysis reports and 
safety analysis documents: Volume 1, Radiation safety re- 
view guide, 15:12972 (R;US) 

Radiation safety review guide for safety analysis reports and 
safety analysis documents: Volume 2, Radiation safety re- 
view reference criteria, 15:12973 (R;US) 

Radiation worker training course instructor's guide: Volume 2, 
15:12977 (R;US) 

Radiation worker training course student handbook: Volume 1, 
15:12976 (R;US) 

The response of the aerodynamic particle sizer to nonspherical 
particles and use in experimental determination of dynamic 
shape factor, 15:13443 (R;US) 

NUCLEAR FRAGMENTATION 

Dynamical instabilities of hot and compressed nuclei, 15:15549 
(R;FR) 

NUCLEAR FRAGMENTS 

See also HYPERNUCLE! 

Dynamical studies of nuclear multifragmentation, 15:15547 
(R;FR) 

Finite size scaling in nuclear fragmentation, 15:15548 (R;FR) 

Geometric and kinetic models of fragmentation, 15:15546 (R;FR) 

NUCLEAR FUEL ELEMENTS 

See FUEL ELEMENTS 

NUCLEAR FUELS 

See also SPENT FUELS 

Determination of the concentration and isotope composition of 
uranium and plutonium samples by means of laser-resonant 
ionisation mass spectrometry, 15:14273 (RA;DE;in German) 

NUCLEAR INDUSTRY 

The economic valuation of statistical life from safety assess- 

ment, 15:12981 (R;GB) 
NUCLEAR MATERIALS MANAGEMENT 

Safeguards and security progress report, January—-December 

1988, 15:12984 (R;US) 
NUCLEAR MATTER 

Chiral symmetry and its partial restoration in nuclei, 15:15542 
(R;US) 

Transverse radius of an expanding hadronic system at freeze- 
out time, 15:15568 (J;US) 

NUCLEAR PHYSICS 

Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 

KFK annual report on research and development activities in 
1988, 15:15785 (R;DE;in German) 

Nuclear physics mathematical methods, 15:15613 (R;FR;In 
French) 

Proceedings of the 1st specialist research meeting on studies of 
nuclear chemistry and nuclear physics at research reactor, 
15:15512 (R;JP;in Japanese) 

NUCLEAR POWER 

Nuclear power in heavy oil extraction and upgrading, 15:13309 
(J;XA) 

NUCLEAR POWER PLANTS 

Finite-element analysis of flawed and unflawed pipe tests: Final 
report, 15:13391 (R;US) 

Compiled Data 

Licensed operating reactors: Status summary report, data as of 

September 30, 1989: Volume 13, No. 10, 15:13307 (R;US) 
Control Systems 

Scheduling sporadic and aperiodic events in a hard real-time 

system. Final report, 15:13395 (R;US) 
Electric Generators 

Aging mitigation and improved programs for nuclear service 

diesel generators, 15:13384 (R;US) 
Emergency Plans 

Emergency operating procedure maintenance - a perspective at 
four utilities, 15:13482 (J;US) 

Flowchart-format emergency operating procedures-strengths 
and weaknesses, 15:13472 (J;US) 





Fire Hazards 
A summary of nuclear power piant fire safety research at Sandia 
National Laboratories 1975-1987, 15:13440 (R;US) 
Fire Prevention 
A summary of nuclear power plant fire safety research at Sandia 
National Laboratories 1975-1987, 15:13440 (R;US) 
Fuel Management 
Expert systems at FRAGEMA, Framatome fuel division, 
15:13380 (J;US) 
Manipulators 
Robots for hazardous duties: Military, space, and nuclear facility 
applications. October 1986-October 1989 (Citations from the 
NTIS data base). Report for October 1986-October 1989, 
15:14532 (R;US) 
Modular Structures 
Multi-modular nuclear reactor plant simulation and control. Mas- 
ter’s thesis, 15:13306 (R;US) 
Pressure Vessels 
The light water reactor pressure vessel surveillance dosimetry im- 
provement program (LWR-PV-SDIP): Past accomplishments, 
recent developments and future directions, 15:13392 (R;US) 
Radiation Hazards 
Environmental impact statements: Nuclear generation, radioac- 
tive waste disposal, and isotope-separation projects. June 
1973-September 1989 (Citations from the NTIS data base). 
Report for June 1973-September 1989, 15:13635 (R;US) 
Radioactive Waste Management 
The 1988 state-by-state assessment of Low-Level Radioactive 
Wastes received at commercial disposal sites, 15:12684 
(R;US) 
Reactor Accidents 
Economic criteria for relocation. Final report, 15:14878 (R;US) 
Reactor Components 
Licensee contractor and vendor inspection status report: Quar- 
terly report, July 1989-September 1989, 15:13369 (R;US) 
Reactor Maintenance 
Advanced valve motor operator diagnostic system, 15:13394 
(J;US) 
Reactor Operation 
incentive regulation of nuclear power plants by state Public Util- 
ity Commissions, 15:13379 (R;US) 
Licensed operating reactors: Status summary report, data as of 
September 30, 1989: Volume 13, No. 10, 15:13307 (R;US) 
Licensee Event Report (LER) compilation for month of Novem- 
ber 1989: Volume 8, No. 11, 15:13377 (R;US) 
Reactor Operators 
Enhancing operator performance through simulator training, 
15:13382 (J;US) 
Reactor Safety 
Analysis of corrective action data from a trial program of pro- 
grammatic performance indicators, 15:13468 (J;US) 
Cultural analysis: The missing factor in root-cause evaluation, 
15:13481 (J;US) 
Culture, leaders, and operator team training, 15:13467 (J;US) 
Eliciting management action: Using THERP to highlight human 
factors deficiencies for trip reduction programs, 15:13470 
(J;US) 
Fitness for duty: A tried-and-true model for decision making, 
15:13466 (J;US) 
Minimizing the risks of human performance, 15:13484 (J;US) 
Nuclear plant modification and design control: Guidelines for 
generic problem prevention, 15:13469 (J;US) 
Operator interface in process control expert systems, 15:13486 
(J;US) 
Overtime, staffing levels, and shift schedules - their effects on 
alertness and performance, 15:13480 (J;US) 
Physical fitness: An operator's approach to coping with shift 
work, 15:13463 (J;US) 
Risk management study: 
15:13465 (J;US) 
Sleepiness and alertness in American industries, 15:13483 (J;US) 
Structured behavioral observation techniques as components of 
an effective fitness-for-duty program, 15:13464 (J;US) 


Importance of human element, 


NUCLEON REACTIONS 


Regulations 

Value-impact assessment for a candidate operating procedure 

upgrade program, 15:13378 (R;US) 
Site Characterization 

Activities of the Seismology Department for 1985/1986, 

15:15276 (RA;IL;in Hebrew and English) 
Spent Fuel Storage 
Using an expert system to predict fuel consolidation wastes, 
15:13381 (J;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR PUMPING 

Analysis of high power/energy nuclear-pumped laser reactor 
concepts, 15:13368 (D;US) 

Proof of the feasibility of coherent and incoherent schemes for 
pumping a gamma-ray laser. Quarterly progress report, 1 
April-30 June 1989, 15:14611 (R;US) 

NUCLEAR REACTION ANALYSIS 
Development of a nuclear microprobe and its application to neu- 
robiology, 15:14264 (R;SE) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SAFETY RESEARCH REACTOR (JAPAN) 
See NSRR REACTOR 
NUCLEAR STRUCTURE 

The Collective Vector method in nuclear and atomic physics, 

15:15558 (R;US) 
NUCLEAR THEORY 

Research in theoretical nuclear physics, 15:15539 (R;US) 

The particle-nuclear interface, 15:15536 (R;US) 

Theoretical studies in nuclear physics: Annual progress report 
to United States Department of Energy, 1 May 1989-30 April 
1990, 15:15537 (R;US) 

NUCLEAR WASTE POLICY ACTS 

For nonradioactive wastes use WASTE DISPOSAL ACTS. 

The role of bureaucratic expertise in nuclear waste policy: 
Agency power and policy development, 15:12948 (D;US) 

NUCLEAR WASTES 

See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 

See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 

A network methodology for evaluation of treaty verification op- 
tions, 15:14821 (R;US) 

Impact of new technology weapons on SAC (Strategic Air Com- 
mand) conventional air operations. Research report, 
15:14802 (R;US) 

Modeling the acquisition and engagement of relocatable nuclear 
targets. Final report, 15:14823 (R;US) 

Picking up the shield: Incorporating defense into strategic nu- 
clear doctrine. Research report, 15:14803 (R;US) 

Radiation environment for the White Sands Missile Range Fast 
Burst Reactor in outdoor operations, 15:13407 (RA;US) 

The relation between Euro-based nuclear weapons and conven- 
tional arms control, 15:14062 (R;US) 

NUCLEAR WINTER 

Smoke produced by nonurban target-area fires following a nu- 
clear exchange. Technical report, 5 June 1984-5 January 
1985, 15:14824 (R;US) 

NUCLEI 
See also ANTINUCLE! 
EVEN-EVEN NUCLEI 
HYPERNUCLE! 
Atomic mass predictions via the P-factor (P = NpNn/(Np + Nn)) 
for nuclei far from stability, 15:14256 (BA;US) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON REACTIONS 
See also NEUTRON REACTIONS 
PROTON REACTIONS 

Mass, charge, and energy transfer in damped reactions, 

15:15561 (BA;US) 
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NUCLEON REACTIONS 


Nucleon charge exchange reaction and antiproton elastic scat- 
tering at intermediate energies, 15:15412 (R;IL;in Hebrew) 
NUCLEON-ANTINUCLEON INTERACTIONS 
See also PROTON-ANTIPROTON INTERACTIONS 
Antinucieon-nucleus physics: Theoretical overview, 15:15439 
(R;US) 
NUCLEON-NUCLEON INTERACTIONS 
Dilepton radiation from nucleon-nucleon collisions, 15:15578 
(J;US) 
Parity violation in the nucleon-nucleon interaction, 15:15541 
(R;US) 
NUCLEON-NUCLEON POTENTIAL 
Strength of tensor force and s-dshell effective interactions, 
15:15564 (J;US) 
NUCLEONS 
See also NEUTRONS 
Contained events in Soudan 2, 15:15311 (R;US) 
Limitations to momentum and energy transfer in nucleus- 
nucleus collisions, 15:15563 (BA;US) 
Underground muon observations in the Soudan 2 detector, 
15:15315 (R;US) 
NUCLEOSIDES 
[Mass spectrometric analysis of polycyclic aromatic hydrocar- 
bons adducted to DNA]: [Annual report], 15:15210 (R;US) 
NUCLEOSYNTHESIS 
See also THERMONUCLEAR REACTIONS 
Cosmology and the weak interaction, 15:15324 (R;US) 
High-resolution computations on inhomogeneous nucleosynthe- 
sis, 15:15342 (R;US) 
NUCLEOTIDES 
See also NUCLEOSIDES 
Compartmentation of nucleotides in corn root tips studied by 
31P-NMR and HPLC (Zea mays L.), 15:15182 (J;US) 
[Mass spectrometric analysis of polycyclic aromatic hydrocar- 
bons adducted to DNA]: [Annual report], 15:15210 (R;US) 
NUMERICAL ANALYSIS 
Analysis of loss-of-coolant accident for MURR 30-MW power- 
upgrade project using RELAP5/MOD2, 15:13408 (D;US) 
NUMERICAL SOLUTION 
For the procedure only. 
See also FINITE DIFFERENCE METHOD 
Acoustic modeling through transport integrals and finite differ- 
ence method, 15:15266 (RA;IL;In Hebrew) 
Numerical method for two-phase flow discontinuity propagation 
calculation, 15:15801 (R;FR) 
The development of a hybrid method for wave field computation, 
15:15267 (RA;IL) 
NUTRIENTS 
Chemical oceanographic survey of the eastern Mediterranean 
Sea, 15:15075 (RA;IL;in Hebrew) 


O 


O CODES 
Subsystem software for TSTA, 15:15766 (BA;US) 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESERVATION 
Addendum to the Oak Ridge Reservation, Paducah Gaseous 
Diffusion Plant, and Portsmouth Gaseous Diffusion Plant site 
environmental reports for 1988, 15:14856 (R;US) 
OBESITY 
See METABOLIC DISEASES 
OBRIGHEIM REACTOR 
Annual report 1988 of the Kernkraftwerk Obrigheim GmbH, 
15:13341 (R;DE;In German) 
OCCLUSION COMPLEXES 
See CLATHRATES 
OCCUPATIONAL EXPOSURE 
Biological effects of magnetic fields from superconducting mag- 
natic energy storage systems, 15:15246 (R;US) 
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OCCUPATIONAL SAFETY 
Federal employee radiation safety program training for man- 
agers and supervisors: Volume 1, Student handbook, 
15:12978 (R;US) 
OCEAN CURRENTS 
See WATER CURRENTS 
OCEAN SPREADING CENTER 
See SEA-FLOOR SPREADING 
OCEANIC CIRCULATION 
A numerical study of the effects of sea surface temperature on 
the sea and land breeze circulation, 15:13086 (J;IL) 
The Mediterranean thermocline: two dimensional mixing model, 
15:13087 (J;IL) 
OCTADECANOIC ACID 
Electron spin echo modulation studies of doxylstearic acid spin 
probes in frozen vesicles: Interaction of the spin probe with 
D2O and effects of cholesterol addition, 15:14382 (J;US) 
OCTANOLS 
Fundamental research on surface science of coal in support of 
physical beneficiation of coal: Quarterly technical progress re- 
port No. 8, July 1, 1989-September 30, 1989, 15:12308 (R;US) 


OCTYL ALCOHOLS 
See OCTANOLS 
OFF-PEAK ENERGY STORAGE 
The integration of storage batteries in the electric system in Is- 
rael, 15:13282 (R;IL;in Hebrew) 


OFFICE BUILDINGS 

A system for controlling energy in the Clal Building in Jerusalem. 
Progress report, 15:13746 (R;IL;In Hebrew and English) 

Energy consequences of upgrading indoor air quality: Report 
2.3.10, 15:14842 (RA;CA) 

Scheme and quantity survey for installation of an air condition- 
ing system in the Akko Town Hall, 15:13722 (R;IL;In Hebrew) 

The environmental and economic benefits of avoided energy 
consumption in the buildings sector, 15:13791 (R;US) 

OFFICE FURNITURE 

Latest HIC power supply technique, 15:14625 (RA;JP;In Japan- 

ese) 
OFFSHORE DRILLING 

Analysis of impacts: Produced waters in sensitive coastal habi- 
tats. Central coastal Gulf of Mexico, 15:12550 (R;US) 

Offshore scientific and technical publications, February-July, 
Spring 1989. Quarterly report, 15:12468 (R;US) 

Regionai studies plan Fiscal Year 1990: Final report, Atlantic 
Outer Continental Shelf, 15:12467 (R;US) 

Ringed-seal winter ecology and effects of noise disturbance. Fi- 
nal report, 15:15110 (R;US) 

Seasonal distribution and relative abundance of marine mam- 
mals in the Gulf of Alaska. Final report, 15:12549 (R;US) 

OFFSHORE OPERATIONS 
Production systems considerations, 15:12478 (RA;CA) 
OFFSHORE PLATFORMS 

Includes gravity or fixed, floating, and towed platforms. 

A recommended method for assessing vortex induced vibra- 
tions in wind sensitive structures, 15:14599 (R;GB) 

Assessment of extreme environmental loading [on offshore in- 
stallations], 15:14597 (R;GB) 

Investigation into the differences between the measured 
hot-spot stress when derived by either linear or non-linear ex- 
trapolation techniques, 15:14598 (R;GB) 

The assessment of impact damage caused by dropped objects 
on concrete offshore structures, 15:13585 (R;GB) 

United Kingdom offshore steels research project - phase 1: Fi- 
nal report, 15:14596 (R;GB) 

OHIO 

Diagenetic history of the Trenton-Black River formations in the 

Michigan Basin, 15:12463 (RA;CA} 
OHM LAW 

Changes in the Volt, Ohm and temperature and long range impact 

of using the Josephson Voltage Standard, 15:14642 (R;US) 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 





OIL FIELDS 

Department of Petroleum in the Ministry of Energy and Infra- 
Structure, background and summary of activities, 1985, 
15:12414 (RA;IL;in Hebrew) 

Heavy oil recovery process: Progress report, September 29- 
December 31, 1989, 15:12483 (R;US) 

Oil and Gas Field Code Master List, 1989, 15:12443 (R;US) 

OIL POLLUTION CONTAINMENT 

Oil-spill removal techniques and equipment. January 1976- 
October 1989 (Citations from the NTIS data base). Report for 
January 1976-October 1989, 15:12552 (R;US) 

OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND DEPOSITS 

See also ATHABASCA DEPOSIT 

NML applications in the Belly River Formation of southern Al- 
berta, 15:12594 (RA;CA) 

OIL SAND OILS 
See BITUMENS 
OIL SANDS 

Characterization of a heavy oil reservoir using computer as- 
sisted tomography of core material, 15:12593 (RA;CA) 

Investigation on thermal stability of gravel pack materials, 
15:12609 (RA;CA) 

Solid particle impact erosion of a compressed metallic wool well 
fitter element, 15:12620 (RA;CA) 

OIL SHALE DEPOSITS 

A country-wide survey for oil shale, 15:12598 (RA;IL;in Hebrew) 

Geostatistical principles illustrated by a thickness analysis of the 
Ef’e oil shale deposit, 15:15295 (J;IL) 

National Oil Shale Prospecting Project. A possible new oil shale 
deposit in the Biq'at Be’er Sheva’ area, 15:12597 (R;IL;in He- 
brew) 

Project 11: Prospecting for oil shale deposits in Israel, 15:12600 
(RA;IL;In Hebrew) 

OIL SHALE FINES 

Modifications to a cyclone oil shale retorting concept, 15:12610 
(R;US) 

OIL SHALE INDUSTRY 

Development of gasification-liquefaction process for Israeli oil 
shale. Annual report for the period ending 31 March 1985, 
15:12612 (R;IL) 

Finance and labor, 15:13598 (RA;IL;in Hebrew) 

Project 14: Environmental considerations, 15:12632 (RA;IL;In 
Hebrew) 

Project 15: The PAMA site, 15:12592 (RA;IL;In Hebrew) 

Project 17: A pilot plant for the burning of oil shales, 15:12630 
(RA;IL;In Hebrew) 

Project 18: Laboratory, 15:12628 (RA;IL;in Hebrew) 

Project 9: Direct burning of oil shales, 15:12631 (RA;IL;in He- 
brew) 

Research on oil shales. Interim report, April-September 1984, 
15:12591 (R;IL;In Hebrew) 

OIL SHALE MINING 
Project 10: Mining, 15:12603 (RA;IL;In Hebrew) 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 
Electricity from indigenous sources, 15:13696 (RA;IL) 
Ashes 
Project 13: Uses of oil shale ashes, 15:12627 (RA;IL;In Hebrew) 
Combustion 

Exploitation of oil shales. Final report for period 1 Apr 1983-31 

Mar 1984, 15:12629 (R;IL;In Hebrew) 
Crushing 

Image processing system for the automatic determination of 

rock fragments size, 15:12602 (RA;IL) 
Desulfurization 

Development of a gasification-liquefaction process for Israeli oil 

shale. Annual report for 1986, 15:12614 (R;IL) 
Drying 
Project 12: Treatment of solids, 15:12626 (RA;IL;In Hebrew) 


OIL SPILLS 


Dusts 

Project 14: Environmental considerations, 15:12632 (RA;IL;in 

Hebrew) 
Enrichment 

Project 7: Laboratory analyses and basic research, 15:12625 

(RA;IL;In Hebrew) 
Evaluation 

Exploitation of oil shales. Final report for period 1 Apr 1983-31 
Mar 1984, 15:12629 (R;IL;in Hebrew) 

Paleoceanography and geochemistry of shale in the upper Cre- 
taceous in Israel - a basis for locating energy rich deposits, 
15:15016 (RA;IL;In Hebrew) 

Explosive Fracturing 

Theoretical aids for the improvement of biasting efficiencies in 

oil shale and rocks, 15:12605 (R;IL) 
Fluidized-Bed Combustion 

Exploitation of oil shales. Final report for period 1 Apr 1983-31 
Mar 1984, 15:12629 (R;IL;in Hebrew) 

Fate of organic sulfur in US and Israeli oil shales. Annual Re- 
port, 1 February 1985-31 January 1986, 15:12613 (R;IL) 

Pressurized fluidized bed combustion using oil shales for gas 
turbine operation. Annual progress report, May 1987-June 
1988, 15:12633 (R;IL;in Hebrew and English) 

Fragmentation 

Theoretical aids for the improvement of blasting efficiencies in 

oil shale and rocks, 15:12605 (R;IL) 
Gasification 

Development of a gasification-liquefaction process for Israeli oil 
shale. Annual report for 1986, 15:12614 (R;IL) 

Development of a gasification-liquefaction process for Israeli oil 
shale. Final research report, 15:12616 (R;IL) 

Grinding 
Project 12: Treatment of solids, 15:12626 (RA;IL;in Hebrew) 
Liquefaction 

Development of a gasification-liquefaction process for Israeli oil 
shale. Annual report for 1986, 15:12614 (R;IL) 

Development of a gasification-liquefaction process for Israeli oil 
shale. Final research report, 15:12616 (R;IL) 

Particle Size 

Image processing system for the automatic determination of 

rock fragments size, 15:12602 (RA;IL) 
Particle Size Classifiers 

Image processing system for the automatic determination of 

rock fragments size, 15:12602 (RA;IL) 
Prospecting 

Project for a national review of phosphates/oil shales. Annual 

summary for 1987/88, 15:12599 (R;IL;in Hebrew) 
Pyrolysis 

Fate of organic sulfur in US and Israeli oil shales. Annual Re- 

port, 1 February 1985-31 January 1986, 15:12613 (R;IL) 
Refining 

Project 1: Direct Paraho process for oil extraction, 15:12617 
(RA;IL;In Hebrew) 

Project 2: Indirect Paraho process for oil extraction, 15:12618 
(RA;IL;In Hebrew) 

Project 6: The development of a process for oil extraction, 
15:12619 (RA;IL;in Hebrew) 

Research on oil shales. Interim report, April-September 1984, 
15:12591 (R;IL;In Hebrew) 

Sultur 
Fate of organic sulfur in US and Israeli oil shales. Annual Re- 
port, 1 February 1985-31 January 1986, 15:12613 (R;IL) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 

Characterization of environmental contamination by petroleum 
products, 15:12545 (RA;CA) 

Effects of petroleum-contaminated waterways on migratory be- 
havior of adult pink salmon. Final report, 1987-1989, 
15:12551 (R;US) 

Method of detecting oil spills at sea using a shipborne naviga- 
tional radar, 15:12553 (P;US) 


ERA Vol. 15, No. 6 799 





OIL SPILLS 


Oil-spill removal techniques and equipment. January 1976- 
October 1989 (Citations from the NTIS data base). Report for 
January 1976-October 1989, 15:12552 (R;US) 

On-site remediation of gasoline-contaminated soil, 15:12542 
(RA;CA) 

Recuperation of heavy hydrocarbons by hot water injection: 
Leaching and pumping, 15:12544 (RA;CA) 

Remediation of a gasoline problem using biological treatment 
method, 15:12543 (RA;CA) 

Remote sensing of ocean pollution. July 1980-September 1989 
(Citations from the International Aerospace Abstracts data 
base). Report for July 1980-September 1989, 15:15112 (R;US) 


OIL WELLS 


Artificial Lifts 
Production optimization techniques for multi-well artificial lift 
study, 15:12477 (RA;CA) 
Carbon Dioxide Injection 
Interaction of phase behavior, reservoir heterogeneity, and 
crossflow in CO> floods, 15:12512 (BA;US) 
Phase behavior and physical properties of Lindbergh heavy 
oi/CO2 mixtures, 15:12491 (RA;CA) 
The mobility of carbon dioxide foams in porous media, 15:12494 
(RA;CA) 
Cementing 
Proper casing equipment can reduce completion costs, 
15:12503 (RA;CA) 
Fiow Rate 
Measurement-while-perforating: A case study illustrating appli- 
cation and analysis of pressure, temperature, and flowrate 
during a reperforating job, 15:12497 (RA;CA) 
Gamma Logging 
improved density log lithology identification using a borehole- 
compensated photoelectric factor, 15:12424 (RA;CA) 
Gamma-Gamma Logging 
Improved density log lithology identification using a beorehole- 
compensated photoelectric factor, 15:12424 (RA;CA) 
Gas Injection 
Effect of gaseous additives on cyclic steam stimulation for Lind- 
bergh Field, Alberta, 15:12504 (RA;CA) 
The influence of texture on steady foam flow in Berea sand- 
stone, 15:12514 (BA;US) 
Geophysics 
Effects of crossbedding on well performance, 15:12511 (BA;US) 
Hydraulic Equipment 
Proper casing equipment can reduce completion costs, 
15:12503 (RA;CA) 
Interstitial Water 
Results of quicklook overlays of electromagnetic propagation 
logs with high resolution porosity logs in western Canada, 
15:12420 (RA;CA) 
Microemulsion Flooding 
Optimal emulsion design for the recovery of a Saskatchewan 
crude, 15:12502 (RA;CA) 
Pipelines 
Corrosion control design considerations for a new well water 
line, 15:12558 (J;US) 
Pressure Measurement 
A method of pressure transient analysis for well testing in Or- 
dovician reservoirs, 15:12489 (RA;CA) 
Pumps 
Completion capabilities of a new cable deployed electric sub- 
mersible pumping system for enhanced oil production, 
15:12496 (RA;CA) 
Radioactive Tracer Logging 
Calibration and analysis of borehole and formation sensitivities 
for gamma ray spectroscopy measurements with multiple ra- 
dioactive tracers, 15:12425 (RA;CA) 
Residual Petroleum 
Results of quicklook overlays of electromagnetic propagation 


logs with high resolution porosity logs in western Canada, 
15:12420 (RA;CA) 
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Rod Pumps 
Investigation and field observation on the occurrence of flashing 
phenomena during sucker-rod pumping of hot fluids from ther- 
mal processes, 15:12506 (RA;CA) 
Sucker rod wear in directionally drilled steamflood wells, 
15:12604 (RA;CA) 
Steam Injection 
An analytical solution for steam/oil/water displacements, 
15:12513 (BA;US) 
Directional drilling development: Pikes Peak Steam Project, 
15:12601 (RA;CA) 
Effect of gaseous additives on cyclic steam stimulation for Lind- 
bergh Field, Alberta, 15:12504 (RA;CA) 
Scaled model studies of solvent-steam injection, under bottom 
water conditions, 15:12493 (RA;CA) 
Two-Phase Flow 
Two-phase gas/liquid flow rate estimation during closed- 
chamber testing, 15:12498 (RA;CA) 
Water Influx 
Grain size effect on electromagnetic and spectrometry logs, 
15:12595 (RA;CA) 
Waterflooding 
Scaled model studies of solvent-steam injection, under bottom 
water conditions, 15:12493 (RA;CA) 
Well Pressure 
Measurement-while-perforating: A case study illustrating appli- 
cation and analysis of pressure, temperature, and flowrate 
during a reperforating job, 15:12497 (RA;CA) 
OILS 
See also FUEL OILS 
INSULATING OILS 
LUBRICATING OILS 
WASTE OILS 
Process of preparation of methyl, ethyl, propyl or butyl ester of 
fatty acid adapted to use as Diesel fuel, 15:13020 (TG;US) 
OLEFINS 
See ALKENES 
OLIVINE 
Petrology of the basalts and gabbros from the Zemah-1 drill 
hole, Jordan Rift Valley, 15:15292 (J;IL) 
OLIVINES 
See OLIVINE 
OMEGA FACILITY 
Power balancing of multibeam laser fusion lasers, 15:14651 
(BA;US) 
OMEGA-1778 RESONANCES 
See MESONS 
ON-LINE COMPUTERS 
See COMPUTERS 
ONE-DIMENSIONAL CALCULATIONS 
Acoustic modeling through transport integrals and finite differ- 
ence method, 15:15266 (RA;IL;In Hebrew) 
ONIKOBE GEOTHERMAL FIELD 
Numerical modeling of hydrothermal system in the Onikobe 
Caldera, 15:13129 (RA;JP;In Japanese) 
ONTARIO 
Educational Facilities 
Emergency response training at Lambton College, 15:15248 
(RA;CA) 
Electric Utilities 
Electricity options, 15:13662 (RA;CA) 
[Energy management at Ontario Hydro], 15:13639 (RA;CA) 
Energy Conservation 
The consumer and energy efficiency and conservation, 
15:14005 (RA;CA) 
Energy Efficiency 
[Energy management at Ontario Hydro], 15:13639 (RA;CA) 
Energy Policy 
Ontario’s energy choices conference proceedings, 15:13661 
(R;CA) 
Environmental Policy 
Environmental controls and energy consumption in nonferrous 
metallurgy, 15:13860 (RA;CA) 





Fossils 
Trace element geochemistry or Ordovician and Devonian trilo- 
bite cuticles, Ontario and New York State, 15:15281 (RA;CA) 
Fuel Supplies 
Changing needs, changing sources, 15:12536 (RA;CA) 
Natural gas impact on energy markets, 15:13653 (RA;CA) 
Ground Water 
Canada Brick Quarry ground water survey: Seventh annual re- 
port, 1987-1988, 15:15036 (R;CA) 
Lithology 
The enigma of karst features in the Trenton and Black River 
groups of southwestern Ontario: Fact or fantasy?, 15:12458 
(RA;CA) 
Natural Gas Industry 
Natural gas impact on energy markets, 15:12576 (RA;CA) 
Overhead Power Transmission 
Data base for weather related loads on overhead transmission 
lines in Ontario. Part 1: Data analysis, 15:13557 (R;CA) 
Petroleum Industry 
A review of Ontario Securities Commission policies related to ju- 
nior resource issuers, 15:12555 (RA;CA) 
Pollution Regulations 
The development document for the draft effluent monitioring regu- 
lation for the electric power generation sector, 15:13685 (R;CA) 
Power Demand 
Public attitudes on Ontario’s energy choices, 15:13596 (RA;CA) 
Power Generation 
The non-utility generation option, 15:13687 (RA;CA) 
Power Supplies 
Hydro-election generation options for Ontario, 15:13023 (RA;CA) 
Power Transmission Lines 
Data base for weather related loads on overhead transmission 
lines in Ontario. Part 1: Data analysis, 15:13557 (R;CA) 
Research Programs 
Ministry of Energy programs of interest to the Mining and Metals 
Sector, 15:13632 (RA;CA) 
Reservoir Rock 
Diagenetic history of the Trenton-Black River formations in the 
Michigan Basin, 15:12463 (RA;CA) 
Solar Energy 
Solar energy for Ontario, 15:13124 (RA;CA) 
Surface Waters 
Canada Brick Quarry surface water survey: Seventh annual re- 
port, 1988, 15:15037 (R;CA) 
Vanpooling 
Employer-sponsored vanpooling in Ontario: 
15:13815 (R;CA) 


1989 inventory, 


OPEC 

Organization of Petroleum Exporting Countries 

OPEC [Organization of Petroleum Exporting Countries}: What's 
next, 15:13657 (RA;CA) 

The petroleum price war 1986, 15:12532 (R;IL;in Hebrew) 

Why OPEC [Organization of Petroleum Exporting Countries] 
may succeed in supporting oil prices now after many past fail- 
ures, 15:12527 (RA;CA) 

OPERATION 

See also REACTOR OPERATION 

Eugene-Springfield Area Planning Project: Draft environmental 
impact statement, 15:14957 (R;US) 

OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL DISPERSION 

Investigation of the atmospheric boundary and its effect on the 

physical behavior of the Dead Sea, 15:14865 (RA;IL;In Hebrew) 
OPTICAL EQUIPMENT 

Advances in fabrication and metrology for optics and large op- 
tics; Proceedings of the Meeting, San Diego, CA, Aug. 17-19, 
1988, 15:14791 (B;US) 

Efficiency of x-ray reflection gratings, 15:14782 (BA;US) 

Optical measurements in the Dead Sea, 15:15078 (RA;IL;In He- 
brew) 

OPTICAL FIBERS 

Control and characterization of soliton-like pulses in a femtosec- 

ond dye laser, 15:14603 (R;US) 


ORGANIC COMPOUNDS 


Optical fibers - possibilities of application in the Israel Electric 
Corporation 161 kV protection systems, 15:13555 (R;IL;in He- 
brew and English) 

Optical sensing of chemically induced strains, 15:14801 (BA;US) 

OPTICAL FILTERS 

Quad-phase-only filter implementation, 15:14794 (J;US) 

Review of laser filter materials. Final report, October 1987- 
September 1988, 15:15241 (R;US) 

OPTICAL MICROSCOPES 

Mesooptical Fourier transform microscope - a new device for 

high energy physics, 15:14766 (R;SU) 
OPTICAL PUMPING 

The electrical characteristic and gain behavior as a function of 
the radial distance from the laser axis in a copper vapor laser, 
15:15648 (R;IL;in Hebrew) 

OPTICAL RADAR 
Proximity fuze, 15:14541 (P;US) 
OPTICAL SPECTROMETERS 

Gas plasma analysis using an emission spectrometer: Final re- 

port, 15:14787 (R;US) 
OPTICAL SYSTEMS 

Fiber-optic coupling based on nonimaging expanded-beam op- 
tics, 15:14793 (J;US) 

Present situation of remote sensing technology and its prob- 
lems. Present situation of optical remote sensing and its 
future, 15:14796 (RA;JP;in Japanese) 

OPTICS 

High speed photography, videography, and photonics VI; Pro- 
ceedings of the Meeting, San Diego, CA, Aug. 15-17, 1988, 
15:14790 (B;US) 

OPTIMIZATION 

Development of inversion method for seismic data, 15:15028 
(RA;IL;in Hebrew) 

Optimal planning method of underground distribution system 
part 3. Dynamic expansion logic for growing load, 15:13515 
(R;JP;in Japanese) 

ORAL CAVITY 
Analysis of health or systemic effects caused by two toxicants, 
15:15236 (J;US) 
ORANGE-TYPE SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
ORGANIC BROMINE COMPOUNDS 

Recent progress in BEDT-TTF based synthetic metals, 
15:14240 (J;US) 

Solubilization of phenol and benzene in cationic micelles: Bind- 
ing sites and effect on structure, 15:14380 (J;US) 

ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
METHYLENE CHLORIDE 

Degradation of p-chlorotoluene by a mutant of Pseudomonas 
sp. strain JS6, 15:15171 (J;US) 

Evaluation of EPA (Environmental Protection Agency) Method 
8120 for determination of chlorinated hydrocarbons in envi- 
ronmental samples, 15:15124 (R;US) 

Matrix-induced intersystem crossing in the photochemistry of 
the 1,2-dichloroethenes, 15:14426 (J;US) 

Recent progress in BEDT-TTF based synthetic metals, 
15:14240 (J;US) 

ORGANIC COMPOUNDS 

See also AMINES 
AROMATICS 
CARBOHYDRATES 
ESTERS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
LIPIDS 
NUCLEOTIDES 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
OF,GANIC SULFUR COMPOUNDS 
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ORGANIC COMPOUNDS 


ORGANOMETALLIC COMPOUNDS 
PROTEINS 
Adsorption 

Effect of humidity on carbon adsorption performance in remov- 
ing organics from contaminated air streams. Report for 
January 1987-July 1988, 15:14897 (R;US) 

Air Pollution Control 

Evaluation of emission-control options at Leeds Architectural 

Products, 15:14911 (R;US) 
Air Pollution Monitoring 

Compendium of methods for the determination of toxic organic 
compounds in ambient air, 15:14903 (R;US) 

Second supplement to compendium of methods for the determi- 
nation of toxic organic compounds in ambient air. Report for 
April 1984-May 1988, 15:14904 (R:US) 

Carbon 
Towards a standard method for the measurement of organic 
carbon in sediments, 15:14268 (R;US) 
Chemical Properties 
Donors for organic metals: molecular aspects, 15:14332 (J;IL) 
Detection 

Experimental evaluation of selected field portable instrumenta- 
tion for the quantitative determination of contaminant levels in 
soil and water at Rocky Mountain Arsenal: Final report, 
15:15040 (R:US) 

Electron Transfer 

Distance dependence of intramolecular hole and electron trans- 
fer in organic radical ions, 15:14372 (J;US) 

Monomolecular assemblies: Structure and reactivity at liquid- 
solid interfaces, 15:14318 (BA;US) 

Emission 

National and regional trends in VOC (volatile organic compounds) 

and NOx emissions from 1900 to 1987, 15:14898 (R;US) 
Environmental Transport 

Transport processes involving organic chemicals, 15:15121 
(R;US) 

Gas Chromatography 

Quantitative analysis by gas chromatography/matrix isolation in- 
frared spectrometry (GC/MIIR), 15:14289 (BA;US) 

Hazardous Materials 

Performance audit results for volatile POHC (Principal Organic 
Hazardous Constituents) measurements during RCRA (Re- 
source Conservation and Recovery Act) trial burn tests, 
15:13877 (R;US) 

Soil-phase photodegradation of toxic organics at contaminated 
disposal sites for soil renovation and ground-water quality 
protection. Final report, 15:15041 (R;US) 

Health Hazards 

Prediction of risk from indoor exposure to tetrachloroethylene: 
Pharmacokinetic considerations under steady-state and dy- 
namic exposure conditions, 15:15234 (J;US) 

Mass Spectroscopy 
The coupling of an atmospheric sampling ion source with an ion 
trap mass spectrometer, 15:14279 (BA;US) 
Physical Properties 
Donors for organic metals: molecular aspects, 15:14332 (J;IL) 
Specific Heat 

Specific heat in high magnetic field of «-di[bis(ethylene dithio) 
tetra thiafulva lene]-di(thiocyano)cuprate [x-(ET)2Cu(NCS)o]: 
Evidence for strong-coupling superconductivity, 15:14251 
(J;US) 

Specific heat of decamethylferrocenium tetracyanoethanide 
(DMeFc)(TCNE), 15:14252 (J;US) 

Thin-Layer Chromatography 

On-plate electrochemical detection for thin-layer chromatogra- 

phy, 15:14297 (J;US) 
Volatile Matter 

Evaluation and modeling of volatile organic vapor transport in 
the unsaturated zone for ground-water-quality protection. Fi- 
nal report, 15:15142 (R;US) 

Terra Vac in-situ vacuum extraction system: Applications analy- 
sis report, 15:15051 (R;US) 
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Voltametry 

On-plate electrochemical detection for thin-layer chromatogra- 

phy, 15:14297 (J;US) 
Water Pollution 

Constancy of sediment/water partition coefficients of hydropho- 
bic organic pollutants, 15:15115 (R;US) 

Health assessment for Colbert Landfill NPL (National Priorities 
List) Site, Spokane, Washington, Region 10. CERCLIS No. 
WAD980514541. Final report, 15:15136 (R;US) 

Health assessment for North Indian Bend Wash, Scottsdale, 
Maricopa County, Arizona, Region 9. CERCLIS No. 
AZD980695969. Final report, 15:15132 (R;US) 

Health assessment for San Fernando Valley, San Fernando Val- 
ley, Los Angeles County, California, Region 9. CERCLIS Nos. 
09CAD980894893, O9CAD980894901, 09CAD980894984, 
09CAD980894976. Preliminary report, 15:15130 (R;US) 

Health assessment for San Gabriel Valley, San Gabriel, 
Los Angelos County, California, Region 9. CERCLIS 
Nos. CAD980677355, CAD980818512, CAD980818579, 
CAD980817985. Preliminary report, 15:15129 (R;US) 


ORGANIC CRYSTAL PHOSPHORS 
Excitation processes in organic systems under irradiation with 
vacuum ultraviolet radiation, 15:15367 (R;IL;in Hebrew) 


ORGANIC FLUORINE COMPOUNDS 
Determination of femtoliter (fL) quantities of perfluorocarbon 
compounds, 15:14291 (BA;US) 


ORGANIC HALOGEN COMPOUNDS 
See also ORGANIC BROMINE COMPOUNDS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 
ORGANIC IODINE COMPOUNDS 
Technologies for CFC (chlorofluorocarbons)/halon destruction. 
Final report, February-April 1989, 15:14902 (R;US) 


ORGANIC IODINE COMPOUNDS 
Electron spin resonance, infrared spectroscopic, and molecular 
packing studies of the thermally induced conversion of semi- 
conducting a- to superconducting a,-(BEDT-TTF)als, 
15:14389 (J;US) 
Recent progress in BEDT-TTF based synthetic metals, 
15:14240 (J;US) 


ORGANIC MATTER 

Only for unspecified materials containing chain and ring com- 
pounds of carbon; if specific organic compounds are studied, 
use descriptors for the compounds. 

See also PEAT 

Modeling contaminant migration from a mixed-waste disposal 
site: Studies of controlling factors and processes, 15:12963 
(J;US) 

Project 18: Laboratory, 15:12628 (RA;IL;In Hebrew) 

Project 7: Laboratory analyses and basic research, 15:12625 
(RA;IL;In Hebrew) 


ORGANIC NITROGEN COMPOUNDS 

Excluding PROTEINS, AMINES, ALKALOIDS, AMINO ACIDS, 
NUCLEIC ACIDS, and NUCLEOTIDES. 

See also AMIDES 

AZIDO COMPOUNDS 
NITRILES 

NITRO COMPOUNDS 
PORPHYRINS 

Application of low-NOx precombustor technology to the inciner- 
ation of nitrogenated wastes, 15:13892 (R;US) 

Cobalt(l), -(Il), and -(Ill) complexes of a_ tetraaza 
14-membered macrocycle, 5,7,7,12,14,14-hexamethyl- 
1,4,8,11-tetraazacyclotetradeca-4,11-diene (L). Crystal and 
molecular structures of [CoL(CO)]CIO,, trans-CoLClz, and 
cis-[CoL(CO3)]CIO,4, 15:14378 (J;US) 

Complexes of ruthenium(II) with bpmRe(CO)3,Cl and 
HAT(Re(CO)3Cl)2 as ligands: Syntheses and redox and lumi- 
nescence properties, 15:14367 (J;US) 

ESR study of the solution thermochromism resulting from low- 
temperature isomerization of pyrazolato-bridged dirhodium 
complexes generated via electrochemical oxidation, 15:14386 
(J;US) 





Kinetics of dissociation of trivalent actinide chelates of TMDTA, 
15:14447 (J;US) 

Oxidative homolysis of pentaaquoorganochromiumi(Ill) cations 
induced by macrocyclic nickel(IIl) complexes, 15:14338 (J;US) 

Photosubstitution in tris chelate complexes of ruthenium(I!) 
containing the ligands 2,2’-bipyrazine, 2,2’-bipyrimidine, 2,2’- 
bipyridine, and 4,4’-dimethyl-2,2’-bipyridine: Energy gap 
control, 15:14366 (J;US) 

Synthesis, characterization, and solid-state structure of a new 
hexachelating ligand and its complex with gallium(ill), 
15:14379 (J;US) 

ORGANIC PHOSPHORUS COMPOUNDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 
See also PHOSPHOLIPIDS 
PHOSPHONATES 

Pressure-induced spin-state phase transitions in Fe(dppen)2Cl. 
and Fe(dppen)oBro, 15:14375 (J;US) 

Thiolato-technetium complexes. 2. Synthesis, characterization, 
electrochemistry, and spectroelectrochemistry of the tech- 
netium(Ill) complexes trans-[Tc(SR)2(DMPE)2]*, where R 
is an alkyl or benzyl group and DMPE is 1,2- 
Bis(dimethylphosphino)ethane, 15:14371 (J;US) 

ORGANIC POLYMERS 
See also RUBBERS 
THERMOPLASTICS 

Experimental uncertainties in extensional rheometry of liquids 
by fiber drawing, 15:14242 (J;US) 

Flotation and flocculation chemistry of coal and oxidized coals: 
Annual report, September 15, 1988-September 14, 1989, 
15:12309 (R;US) 

Laser-induced temperature-jump thermocouple effects as an in- 
dicator of carrier (electron or hole) properties of conducting 
polymers, 15:14411 (BA;US) 

The competition for chromium between xanthan biopolymer and 
resident clays in sandstones, 15:12510 (BA;US) 

ORGANIC SEMICONDUCTORS 

Structure-conductivity relationship of a novel semiconducting di- 

acetylene polymer, 15:14335 (J;IL) 
ORGANIC SOLVENTS 

Health assessment for Union Pacific Railroad Yard-Pocatello 
Sludge Pit, Pocatello, Idaho, Region 10. CERCLIS No. 
IDD055030852. Preliminary report, 15:13952 (R;US) 

Locating and estimating air emissions from sources of per- 
chloroethylene and trichloroethylene. Final report, 15:14884 
(R;US) 

ORGANIC SULFUR COMPOUNDS 

See also BEDT-TTF 

SULFONATES 
TTF 
TTF-TCNQ 
THIOPHENE 

Atmospheric chemistry of organic sulfur and nitrogen com- 
pounds: First annual progress report 1988, 15:14941 (R;DK) 

Electron spin resonance, infrared spectroscopic, and molecular 
packing studies of the thermally induced conversion of semi- 
conducting a- to superconducting a,-(BEDT-TTF)als, 
15:14389 (J;US) 

lonic hydrogen bond and ion solvation. 8. RS~---HOR bond 
strengths. Correlation with acidities, 15:14383 (J;US) 

Thiolato-technetium complexes. 2. Synthesis, characterization, 
electrochemistry, and spectroelectrochemistry of the tech- 
netium(Ill) complexes trans-[Tc(SR)2(DMPE)2]*, where R 
is an alkyl or benzyl group and DMPE is_ 1,2- 
Bis(dimethylphosphino)ethane, 15:14371 (J;US) 

ORGANIC WASTES 

See also AGRiCULTURAL WASTES 

Assessment of the microscreen phage-induction assay for 
screening hazardous wastes (1989), 15:15178 (R;US) 

Management strategies for landscape waste: Collection, com- 
posting, marketing. Final report, 15:13994 (R;US) 

ORGANOMETALLIC COMPOUNDS 

For compounds of metals and semimetals with organic com- 
pounds, but only when the metal or semimetal is directly 
bound to carbon. 


OVERVOLTAGE 


Arene-to-alkyne linkage isomerizations of diphenylacetylene on 
pentaammineosmium, 15:14391 (J;US) 

Bonding in tris(n°-cyclopentadienyl) actinide complexes. 2. On 
the ground electronic configurations of base-free CpzAn com- 
plexes (An = Th, Pa, U, Np, Pu), 15:14449 (J;US) 

Bonding in tris(7°-cyclopentadienyl) actinide complexes. 3. In- 
teraction of z-neutral, z-acidic, and z-basic ligands with 
(r?-C5Hs)3U", 15:14450 (J;US) 

Cobait(l), -(Il), and -(Ill) complexes of a_ tetraaza 
14-membered macrocycle, 5,7,7,12,14,14-hexamethyl- 
1,4,8,11-tetraazacyclotetradeca-4,11-diene (L). Crystal and 
molecular structures of [CoL(CO)JCIO,, trans-CoLClo, and 
cis-[CoL(CO3)|CIO,4, 15:14378 (J;US) 

Preparation, structure and reactivity of the nonbonded organodi- 
tantalum(IV) complexes (n-CsMe,Tao(u-X)4) (R = Me, Et; X = 
Cl, Br), precursors to the doubly bonded organoditantalum(II!) 
complexes (n-C5Me4R)2Tao(u-X)4, 15:14327 (J;US) 

Recent progress in BEDT-TTF based synthetic metals, 
15:14240 (J;US) 

Synthesis and characterization of the organozirconium and 
organohafnium complexes [(7°-CsMes)MCI],0(OH)3C!l and 
[(7>-CsMes)MCI}30(OH),4, 15:14365 (J;US) 

Synthesis, characterization, and solid-state structure of a new 
hexachelating ligand and its complex with gallium(ill), 
15:14379 (J;US) 

ORIENTATION 
Climatic construction, 15:13759 (RA;IL;in Hebrew) 
ORNL 

Environmental surveillance data report for the second quarter of 
1989, 15:14876 (R;US) 

ORNL long-range environmental and waste management plan: 
Detailed management plan, 15:12722 (R;US) 

Oak Ridge National Laboratory Waste Management Plan for 
Department of Energy Order 5820.2A, 15:12726 (R;US) 

ORPHEE REACTOR 

High flux reactor at Saclay Nuclear Research Centre, Gif-sur- 
Yvette, France. 

[Reactor based neutron scattering]: Foreign trip report, Novem- 
ber 7-16, 1989, 15:13449 (R;US) 

OSCILLATIONS (PLASMA) 

See PLASMA WAVES 

OSCILLATORS 

Cavity eigenmodes for the NIST/NRL (National Institute of 
Standards and Technology/Naval Research Laboratory) free- 
electron laser. Interim report, 15:14610 (R;US) 

Critical slowing down, phase relations, and dissipation in driven 
oscillatory systems, 15:14399 (J;US) 

Theoretical and experimental research on a_ millimeter- 
wavelength free-electron laser. Final report, 1979-1988, 
15:14615 (R;US) 

OSMIUM COMPLEXES 

Arene-to-alkyne linkage isomerizations of diphenylacetylene on 

pentaammineosmium, 15:14391 (J;US) 
OSMIUM COMPOUNDS 

Studies of the n-GaAs/KOH-Se2*--Se*- semiconductor/liquid 

junction, 15:14417 (J;US) 
OSMOSIS 

Investigation of electro-osmosis and its applications, 15:13871 
(R;CA) 

OTAKE GEOTHERMAL FIELD 

Three dimensional geoelectrical structure in Kuji Volcano, 
15:13132 (RA;JP;in Japanese) 

OUTAGES 
Cost of electricity cuts and losses due to disturbances in se- 
lected industrial factories, 15:13651 (R;IL;lIn Hebrew) 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVERHEAD POWER TRANSMISSION 

Development of forecasting system of snow accretion on wires 

of overhead transmission line, 15:13546 (R;JP;In Japanese) 
OVERVOLTAGE 

Temporary AC overvoltage flashover characteristics of contami- 
nated insulators and its ication to transmission line 
insulation design, 15:13521 (R;JP;in Japanese) 


ERA Vol. 15, No. 6 803 





OXETANE 


OXETANE 
See ETHERS 


OXIDANTS 
See OXIDIZERS 


OXIDASES 
See OXIDOREDUCTASES 


OXIDES 

See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
BROMINE OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
COPPER OXIDES 
DYSPROSIUM OXIDES 
ERBIUM OXIDES 
EUROPIUM OXIDES 
GADOLINIUM OXIDES 
HOLMIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LEAD OXIDES 
MAGNESIUM OXIDES 
MOLYBDENUM OXIDES 
NEODYMIUM OXIDES 
NICKEL OXIDES 
NITROGEN OXIDES 
PLUTONIUM OXIDES 
POTASSIUM OXIDES 
PRASEODYMIUM OXIDES 
SAMARIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TERBIUM OXIDES 
THALLIUM OXIDES 
TITANIUM OXIDES 
YTTERBIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 

Sound velocity measurements in green-body ceramics as a 
function of sintering temperatures, 15:14172 (BA;US) 

Surface and interface effects on photovoltaic solar cells effi- 
ciency. Research progress report for the first year, 1986, 
15:13041 (R;IL) 

Thermal measurements on structure 1 and structure 2 pure 
clathrate hydrates and on natural gas samples: Final report, 
15:12588 (R;US) 

OXIDIZERS 

Growth and yield effects of ambient air pollution on Valencia or- 
ange trees. Final report, 21 December 1987-30 September 
1989, 15:15219 (R;US) 


OXIDIZING AGENTS 
See OXIDIZERS 


OXIDOREDUCTASES 

Code number 1. 

Similarity of Escherichia coli propanedio! oxidoreductase (fucO 
product) and an unusual alcohol dehydrogenase from Zy- 
momonas mobilis and Saccharomyces cerevisiae, 15:15169 
(J;US) 

OXOPROPANE 
See ACETONE 


OXYGEN 

Adsorbate resonant states: Resonance energy shifts due to 
elastic multiple electron scattering, 15:14248 (J;US) 

Chemical oceanographic survey of the eastern Mediterranean 
Sea, 15:15075 (RA;IL;In Hebrew) 

Chemistry of the doping mechanism in Ba;_,K,BiO3 and 
LapCuO,,,; oxide superconductors, 15:14133 (R;US) 

Desorption of positive oxygen ions induced by keV heavy-ion 
bombardment of transition metals with adsorbed O. and CO, 
15:15602 (J;US) 


Oxygen electrode in molten carbonate fuel cells: Ninth quarterly 
technical progress report, August 1—October 31, 1989, 
15:13704 (R;US) 

Probing the O('D)+CO. reaction with second-derivative modu- 
lated diode laser spectroscopy, 15:14405 (J;US) 

Strengthening of aluminum by oxygen implantation: Experimen- 
tal results and mechanical modeling, 15:14092 (R;US) 

OXYGEN 16 

Random-phase-approximation calculations of nuclear response 

in the continuum, 15:15573 (J;US) 
OXYGEN 16 REACTIONS 

Pseudorapidity distributions and correlations in central '°O in- 

teractions at 200 A GeV, 15:15319 (R;US) 
OXYGEN 16 TARGET 

Elastic and inelastic differential neutron scattering cross sec- 
tions of oxygen between 6 and 15 MeV, 15:15520 (R;DE) 

Nonspectral Dirac random-phase approximation for finite nuclei, 
15:15577 (J;US) 

OXYGEN COMPOUNDS 

See also BORATES 

CUPRATES 
FERRITES 
IODATES 
MOLYBDATES 
NITRATES 
OXIDES 
PERRHENATES 
PERTECHNETATES 
PHOSPHATES 
SILICATES 
SULFATES 
SULFITES 
TITANATES 
WATER 
ZIRCONATES 

A spectrochemical evaluation of afterglow discharge excitation 
sources, 15:14288 (BA;US) 

Rate constants for CH2(X°B,) removal by O2, NO, and CoH 
from infrared diode laser flash kinetic spectroscopy, 15:14370 
(J;US) 

Resistivity anomalies of the diphosphate tungsten bronze 
Cs;_,PgWgO4o (x = 0-0.46) and its partially substituted 
phases CsyAyPgWegO4o (A = Rb, Na) and CsPgWes_,MoxOqo: 
Synthesis, physi, 15:14415 (J;US) 

Structural and electronic origin of the three-dimensional electri- 
cal properties of PgW 20s. and its inserted and substituted 
analogues AxPgW12052 (A = Li, Na) and PgWi2_xMoxOso, 
15:14392 (J;US) 

Structural origin of semiconducting properties of the molybdenum 
red bronzes Ap.33MoO3 (A = K, Rb, Cs, Tl), 15:14239 (J;US) 

OXYGEN EFFECT (RADIOBIOLOGY) 

See OXYGEN 

OXYGEN HYDRIDES 
See WATER 


OXYGEN IONS 
Desorption of positive oxygen ions induced by keV heavy-ion 
bombardment of transition metals with adsorbed O2 and CO, 
15:15602 (J;US) 
Effects of O2 ion bombardment of Y-Ba-Cu-oxide during thin 
film growth, 15:14168 (R;US) 
OXYMETHYLENE 
See FORMALDEHYDE 


OYSTER CREEK-1 REACTOR 
Forked River, New Jersey, USA 
Identifying and tracking plumes affected by an ocean breeze in 
support of emergency preparedness, 15:13478 (J;US) 
OZONE 
A 3-D dynamicaV/chemical GCM for simulating the anthro- 
pogenical effects on ozone, 15:14867 (R;US) 
Continuous gas exchange mesurements using individual fasci- 
cle cuvettes: The tubule system, 15:15155 (R;US) 
Immunologic and hematologic consequences in mice of expo- 
sure to ozone, 15:15235 (J;US) 
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Quantitative estimate of the air-quality impacts of methanol! fuel 
use, 15:14895 (R;US) 

Trends of atmospheric methane over the last 10,000 years, 
15:14950 (J;US) 

Variability of cultivar responses to ozone. Final report, 25 June 
1987-31 December 1988, 15:15213 (R;US) 

Why do planetary wave number one and the ozone transport 
vary annually in the Northern Hemisphere and semiannually 
in the Southern Hemisphere, 15:14870 (RA;US) 

OZONE LAYER 

Present situation of remote sensing technology and its prob- 
lems. Meaning of remote sensing for environment on earth 
and its problems, 15:14862 (RA;JP;In Japanese) 

Technologies for CFC (chlorofluorocarbons)/halon destruction. 
Final report, February-April 1989, 15:14902 (R;US) 

1,2,3-PROPANETRIOL 

See GLYCEROL 

1,3,5-TRIMETHYLBENZENE 

See MESITYLENE 

1,3-DIHYDROXYBENZENE 

See RESORCINOL 

1,4-DIAZINES 
See PYRAZINES 
1-DIMENSIONAL CALCULATIONS 
See ONE-DIMENSIONAL CALCULATIONS 


P 


P CODES 
A combined modeling program for evaluating the cover design 
at a uranium mill tailings disposal site, 15:12946 (BA;US) 
A user's manual for the postprocessing program PSTEVNT, 
15:13439 (R;US) 
PACIFIC GAS DIABLO CANYON-1 REACTOR 
See DIABLO CANYON-1 REACTOR 
PACIFIC GAS DIABLO CANYON-2 REACTOR 
See DIABLO CANYON-2 REACTOR 
PACKAGING 
A review of information on flow equations for the assessment of 
leaks in radioactive transport containers, 15:14475 (RA;US) 
DOE’s (Department of Energy’s) DOT (Department of Trans- 
portation) specification 7A type A packaging program - An 
update and future directions, 15:14513 (RA;US) 
Exploratory shaft facility, repository design, and waste package 
design, 15:12665 (RA;US) 
Leak-testing to demonstrate retention of particulates, 15:14500 
(RA;US) 
Leaktightness definitions for and leakage tests on packages for 
the transport of radioactive materials, 15:14518 (RA;US) 
Overview of the FRG waste package materials corrosion test 
program, 15:12659 (RA;US) 
PACKINGS 
Practical applications of the pneumatic stowing in large thick- 
nesses and high inclinations, 15:12357 (R;XE;In French) 
PADUCAH PLANT 
Addendum to the Oak Ridge Reservation, Paducah Gaseous 
Diffusion Plant, and Portsmouth Gaseous Diffusion Plant site 
environmental reports for 1988, 15:14856 (R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 
Climatic construction, 15:13759 (RA;IL;in Hebrew) 
Heat-resistant and anticorrosive paint, 15:14208 (TG;US) 
PAIR PRODUCTION 
Finite size and dynamical effects in pair production by an exter- 
nal field, 15:15550 (R;FR) 
Measurement of e*e- bb forward-backward charge asymme- 
try between ,/s =52 and 57 GeV, 15:15428 (J;US) 
PALEOCLIMATOLOGY 
Dating of springs and lakes sediments in the Dead Sea Valley 
using the uranium series and its implications on paleoclimatic 
and tectonic events, 15:15032 (RA;IL;in Hebrew) 


PARALLEL PROCESSING 


PALEOMAGNETISM 

Paleomagnetic studies in Israeli rocks, 15:15022 (RA;IL;in He- 

brew) 
PALLADIUM 

Desorption of positive oxygen ions induced by keV heavy-ion 
bombardment of transition metals with adsorbed O. and CO, 
15:15602 (J;US) 

Experiments on palladium- and titanium-deuterium systems with 
reference to studies on "cold fusion”, 15:15556 (R;DK) 

SANS [small angle neutron scattering] measurement of 
a correlation in palladium, 15:14073 
(R;US) 

Sclubility characteristics and methods of separating palladium, 
rhodium and ruthenium from dissolver residues, 15:12642 
(RA;DE;In German) 

The catalytic, structural, and electronic properties of strained- 
metal overlayers, 15:14359 (J;US) 

PALLADIUM ALLOYS 

Corrosion studies on container and electrode materials, 

15:14089 (RA;DE;In German) 
PALLADIUM COMPOUNDS 

Photophysical investigation of palladium(Il) ortho-metalated 

complexes, 15:14419 (J;US) 
PAPER 

Analysis of trace by-products from overheated paper insulation 
in power transformers, 15:13542 (R;CA) 

Photochromic papers or films for noncopyable documents, 
15:14195 (TG;US) 

PAPER CHROMATOGRAPHY 

See CHROMATOGRAPHY 

PAPER INDUSTRY 

Economic-impact analysis of proposed effiuent-limitations 
guidelines, new source performance standards and pretreat- 
ment standards for the pulp, paper, and paperboard mills. 
Point source category. Volume 1. Economic impact analysis, 
15:13617 (R;US) 

Economic-impact analysis of proposed effluent-limitations 
guidelines, new source performance standards and pretreat- 
ment standards for the pulp, paper and paperboard mills. 
Point source category. Volume 2. Detailed description of prod- 
uct sectors, 15:13618 (R;US) 

Fuelwood consumption of midsouth pulpmills, 1987. Forest Ser- 
vice research note, 15:13972 (R;US) 

Pulp and paper mill effluents: Toxicity to humans. February 1987- 
October 1989 (Citations from the Paper and Board, Printing, 
and Packaging Industries Research Associations data base). 
Report for February 1987-October 1989, 15:15228 (R;US) 

Pulp and paper mill effluents: Toxicity to humans. January 1976- 
January 1987 (Citations from the Paper and Board, Printing, 
and Oackaging Industries Research Associations data base). 
Report for January 1976-January 1987, 15:15227 (R;US) 

PARABANIC ACID 
See IMIDAZOLES 
PARABOLIC DISH REFLECTORS 
Test results on parabolic dish concentrators for solar thermal 
power systems, 15:13122 (J;US) 
PARAFFINS 
See ALKANES 
PARAHO PROCESS 

Project 1: Direct Paraho process for oil extraction, 15:12617 
(RA;IL;In Hebrew) 

Project 2: Indirect Paraho process for oil extraction, 15:12618 
(RA;IL;in Hebrew) 

PARALLEL PROCESSING 

Block-structured solution of three-dimensional transonic flows 
using parallel processing. Final report, 1 June 1987-31 May 
1989, 15:14542 (R;US) 

Fan-in algorithm for distributed sparse numerical factorization. 
Research report, 15:15791 (R;US) 

Languages, systems, and tools for systolic computation. Report 
for 11 August 1984-7 November 1988, 15:15794 (R;US) 

Multilevel parallel solver for block tridiagonal and banded linear 
systems. Technical report, 15:15800 (R;US) 
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PARALLEL PROCESSING 


Multiprocessor sparse L/U decomposition with controlled fill-in. 
Final report, 1 June 1985-31 August 1987, 15:15792 (R;US) 

Parallel computation of multiple biological sequence compar- 
isons. Research report, 15:15165 (R;US) 

Parallel language constructs for tensor-product computations on 
loosely coupled architectures. Final report, 15:15799 (R;US) 

Programming languages for distributed computing systems, 
15:15811 (R;NL) 

Pseudorandom number generators revisited, 15:15812 (R;NL) 

Recording computations for parallel execution. Final report, 1 
June 1985-31 August 1987, 15:15797 (R;US) 

Space-time and simulation. Research report, 15:15790 (R;US) 

PARAMETRIC ANALYSIS 

Experimental or theoretical study of the changes in characteris- 
tics of a system due to changes in design or operational 
parameters. 

Effect of heating patterns on energy conservation and peak con- 
sumption on the dwelling and national scales. Report no. 3, 
final, 15:13784 (R;IL;in Hebrew and English) 

PARTHENOGENESIS 
See REPRODUCTION 
PARTIAL DIFFERENTIAL EQUATIONS 
See also FOKKER-PLANCK EQUATION 
LAGRANGE EQUATIONS 
MAXWELL EQUATIONS 

A parallel iterative method for solving 3-D elliptic partial differen- 
tial equations, 15:15628 (R;US) 

Antidiftusive velocities for multipass donor cell advection, 
15:15817 (R;US) 

PARTICLE BOOSTERS 

First stages of a multistage accelerator. 

Beam optics and dynamics, calculations and measurements at 
the Saclay superconducting Booster, 15:14685 (R;FR) 

PARTICLE DECAY 

See also WEAK PARTICLE DECAY 

CP violation: Where we stand 25 years later, 15:15406 (R;US) 

Contained events in Soudan 2, 15:15311 (R;US) 

Underground muon observations in the Soudan 2 detector, 
15:15315 (R;US) 

PARTICLE INTERACTIONS 
See also CHARGED-CURRENT INTERACTIONS 
ELECTRON-QUARK INTERACTIONS 
HADRON-HADRON INTERACTIONS 
LEPTON-HADRON INTERACTIONS 
PHOTON-PHOTON INTERACTIONS 
QUARK-GLUON INTERACTIONS 

Intermittency in particle collisions and Schwinger tunneling, 

15:15535 (R;FR) 
PARTICLE PRODUCTION 

Perturbative and nonperturbaiive aspects of multiparticle pro- 

duction, 15:15458 (R;SE) 
PARTICLE SIZE 

Image processing system for the automatic determination of 
rock fragments size, 15:12602 (RA;IL) 

Theoretical aids for the improvement of blasting efficiencies in 
oil shale and rocks, 15:12605 (R;IL) 


PARTICLE SIZE CLASSIFIERS 
Image processing system for the automatic determination of 
rock tragments size, 15:12602 (RA;IL) 
PARTICLE TRACKS 
Tracking with wire chambers at high luminosities, 15:14780 
(R;US) 
PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICLES 
When appropriate use more specific terms listed under 
CHARGED PARTICLES, ELEMENTARY PARTICLES, and 
QUAS! PARTICLES. 
See also DROPLETS 
PARTICULATES 
Post-precipitations from MOX fuel solutions and analysis of mi- 
croparticle formation in the PUREX process, 15:12643 
(RA;DE;in German) 


806 ERA Vol. 15, No. 6 


PARTICULATES 

Prior to September 1981, this concept was indexed to PARTI- 
CLES and AEROSOLS. 

Airborne profiles taken near San Nicolas Island, California, dur- 
ing operation FIRE (First ISCCP (international Satellite Cloud 
Climatology Project) Regional Experiment) (1987): Aerosol 
size distributions, air and surface temperatures, cloud top 
temperatures, and relative humidities. Final report, June- 
September 1987, 15:14838 (R;US) 

Compliance testing of Consumat Silver Reclamation Incinerator 
Number 4, Offutt Air Force Base, Nebraska. Final report, 
15:13827 (R;US) 

Determination of particle-size distribution and chemical compo- 
sition of particulate matter from selected sources in California. 
Volume 1. Final report, Volume 2 and Volume 3 (appendices), 
15:14881 (R;US) 

Exhaust Gas Recycle (EGR) setup and reduction programs (for 
microcomputers). Software, 15:14916 (R;US) 

Existing state and problems of diesel particulate traps, 15:14028 
(RA;JP;in Japanese) 

Health-hazard evaluation report HETA 88-354-1955, Lakewood 
Radiator Shop, Denver, Colorado, 15:14879 (R;US) 

The response of the aerodynamic particle sizer to nonspherical 
particles and use in experimental determination of dynamic 
shape factor, 15:13443 (R;US) 

Transport of atmospheric aerosols above the Sierra Nevada 
slopes. Final report, 1985-1986, 15:14914 (R;US) 

PARTITION CHROMATOGRAPHY 

See CHROMATOGRAPHY 

PARTON MODEL 

Critique of parton-model calculations of azimuthal dependence 

in leptoproduction, 15:15485 (J;US) 
PARTONS 

On local parton hadron duality: |. Multiplicity, 15:15460 (R;SE) 

Structure functions: Their status and implications, 15:15456 
(R;US) 

PASSIVE SOLAR WATER HEATERS 

Passive solar water heater tests: Laboratory report, 15:13091 
(RA;US) 

Performance monitoring to validate site specific estimates of 
passive solar water heaters: Final report, 15:13092 (RA;US) 

Performance predictions for passive solar water heating sys- 
tems, 15:13090 (R;US) 

PATHOGENS 

Effect of thermal additions on the density and distribution of 
thermophilic amoebae and pathogenic Naegleria fowleri in a 
newly created cooling lake, 15:15207 (J;US) 

PAVEMENTS 
Compaction of asphalt pavement. Final report, 15:12522 (R;US) 
PBF REACTOR 

PBF [Power Burst Facility] severe fuel damage test 1-3 test re- 

sults report, 15:13438 (R;US) 
PBX DEVICES 

PBX is essentially the old PDX with a rearrangement of the di- 
vertor coils. The resultant plasma is "bean-shaped” with a 
goal of 10 percent beta. MHD properties will be studied. 

A rule-based computer control system for PBX-M neutral 
beams, 15:15751 (BA;US) 

Magnetic field pitch-angle measurments in the PBX-M tokamak 
using the motional Stark effect, 15:15668 (J;US) 

PBX graphics distribution system upgrade, 15:15768 (BA;US) 

PBX-M waveform generator, 15:15752 (BA;US) 

PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PDX DEVICES 

A new hardware and software configuration for the PBX-M neu- 

tral beam computer system, 15:15775 (BA;US) 
PEAT 

Production of liquid hydrocarbon fuels from peat, 15:12302 (J;US) 

The construction of an apparatus for the utilization of agricultural 
wastes in Kfar Vitkin. Technological and economical survey, 
15:13828 (R;IL;In Hebrew and English) 

PEATLANDS 
See WETLANDS 





PETROLEUM 


Biological Markers 


PEGMATITES 
Inter- and intra-crystal REE variations in apatite from the Bob In- 
gersoll pegmatite, Black Hills, South Dakota, 15:15298 (J;US) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRATION DEPTH 

On the infiltration of a liquid front in an unsaturated, fractured 

porous medium (Yucca Mountain Project), 15:12931 (R;US) 
PENICILLIN 

Determination of benzylpenicillin in pharmaceuticals by capillary 

zone electrophoresis, 15:14300 (J;US) 
PENNSYLVANIA 

Design considerations and selection of an emission control sys- 
tem operating at low temperatures for a MSW combustion 
facility, 15:13294 (RA;CA) 

Stabilization of heavy metals in incinerator ash and potential re- 
use of the hardened material, 15:13295 (RA;CA) 

PENTADIENES 

Force-field calculations giving accurate conformation, AH;,° (T), 
S°(T), and C,°(T) for unsaturated acyclic and cyclic hydro- 
carbons, 15:14384 (J;US) 

PENTENES 

Force-field calculations giving accurate conformation, AH;° (T), 
S$°(T), and C,°(T) for unsaturated acyclic and cyclic hydro- 
carbons, 15:14384 (J;US) 

PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PERFORMANCE 

Progress in mixed gas insulation. Fundamental process and 

synergism, 15:13537 (RA;JP;In Japanese) 
PERFORMANCE TESTING 

Colliding natural convection boundary layer flow in a rectangular 
enclosure, 15:14546 (R;US) 

The AREST [Analytical REpository Source-Term] code: User's 
guide for the Analytical Repository Source-Term model, 
15:12733 (R;US) 

PERMAFROST 

Recovery of precise offshore permafrost temperatures from a 
deep geotechnical hole, Canadian Beaufort Sea, 15:12541 
(RA;CA) 

PERMANENT MAGNETS 

Report of NSF (National Science Foundation) Panel on large 

magnetic fields. Final report, 15:14531 (R;US) 
PERMEABILITY 

A comparison of steady-state and unsteady-state relative per- 
meability of viscous oil and water in Ottawa sand, 15:12469 
(RA;CA) 

Laboratory study of fracture healing in Topopah Spring tuff: Im- 
plications for near field hydrology, 15:12930 (R;US) 

PERMIAN PERIOD 

Ostracods in the Permian and Triassic strata. Biostratigraphy, 
sediment study and taxonomy, 15:15021 (RA;IL;In Hebrew) 

Ostracods in the Permian and Upper-Triassic strata. Biostratig- 
raphy, sediment study and taxonomy, 15:14998 (RA;IL;In 
Hebrew) 

Paleostratigraphy and paleogeography of the Permian-Triassic 
formation in Israel, and their hydrocarbon potential, 15:14997 
(RA;IL;in Hebrew) 

PEROXY RADICALS 

Reactivities of chlorine atoms and peroxyl radicals formed in the 
radiolysis of dichloromethane, 15:14438 (J;US) 

Study of lipid peroxyl radicals in urea clathrate crystals: Oxygen- 
17 couplings and rotational averaging, 15:14395 (J;US) 

PERRHENATES 

Specific compounds should be indexed by coordination of a de- 
scriptor of the form (CATION) COMPOUNDS and the above 
anion descriptor. 

Pulse radiolysis studies on pertechnetate and perrhenate in 
aqueous media. Decay of the technetium(VI) transient, 
15:14437 (J;US) 


PERSONAL COMPUTERS 
(Prior to April 1985 this information was indexed to microproces- 
sors.) 
Computer program for calculation of transmission line insulation 
clearances, 15:13520 (R;JP;in Japanese) 


PERSONNEL 

Studies of groups of persons employed in a particular field of en- 
deavor. For studies on individuals in a group see also MAN. 

See also CRAFTSMEN 

REACTOR OPERATORS 

Eliciting and analyzing expert judgment: 
15:15788 (R;US) 

Federal employee radiation safety program training for man- 
agers and supervisors: Volume 2, Instructor's guide, 
15:12979 (R;US) 

General employee orientation training course: Radiation safety 
instructor's guide: Volume 2: Revision 1, 15:12975 (R;US) 
General employee orientation training course: Radiation safety 

student handbook: Revision 1, 15:12974 (R;US) 

Occupational and environmental exposures to radon: A per- 
spective for mitigators, 15:14896 (R;US) 

Radiation worker training course instructor's guide: Volume 2, 
15:12977 (R;US) 

Radiation worker training course student handbook: Volume 1, 
15:12976 (R;US) 


PERTECHNETATES 
Specific compounds should be indexed by coordination of a de- 
scriptor of the form (CATION) COMPOUNDS and the above 
anion descriptor. 
Pulse radiolysis studies on pertechnetate and perrhenate in 
aqueous media. Decay of the technetium(VI) transient, 
15:14437 (J;US) 


PESTICIDES 

See also HERBICIDES 

A comparison of PCB/pesticide quantitation using packed and 
megabore columns, 15:14290 (BA;US) 

Carcinogenicity and pesticides: Biological issues in extrapola- 
tion, 15:15224 (R;US) 

Health assessment for Kunia Wells Il, Kunia, Hawaii, Region 9. 
CERCLIS No. HID980895049. Preliminary report, 15:13947 
(R;US) 

Health assessment for Mililani Wells, Mililani, Hawaii, Region 9. 
CERCLIS No. HID980895031. Preliminary report, 15:13946 
(R;US) 

Health assessment for Waipahu Wells, Waipahu, Hawaii, Re- 
gion 9. CERCLIS No. HID980895023. Preliminary report, 
15:13945 (R;US) 

Health assessment for Waipio Heights Wells ||, Waipio, Hawaii, 
Region 9. CERCLIS No. HID980895015. Preliminary report, 
15:13944 (R;US) 

Health assessment for Yakima Agricultural Research 
Lab, Yakima, Washington, Region 10. CERCLIS No. 
WAD120513957. Preliminary report, 15:15139 (R;US) 

Superfund Record of Decision (EPA Region 4): Aberdeen Pesti- 
cide/Fairway Six, Inc. (First Remedial Action), June 1989, 
15:13970 (R;US) 


PETROCHEMICAL PLANTS 
Study of the dielectrophoretic trapping mechanism of fine parti- 
cles in laminar flow for non conductive liquids, 15:12518 
(D;IL;In Hebrew and English) 


PETROGRAPHY 
The behavior of the earth upper crust in Israel, 15:15017 
(RA;IL;In Hebrew) 


PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, etc. 
National energy policy, 15:13660 (R;IL;In Hebrew) 
Qualifications in oil and gas conveyance and storage, 15:12415 
(R;IL) 
Biological Markers 
A comparison between the biomarker geochemistry of some 


samples from the Lower Jurassic Nordegg Member and west- 
ern Canada Basin oil sands and heavy oils, 15:12596 (RA;CA) 


A practical guide, 
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PETROLEUM 
Compiled Data 


Compiled Data 

Gulf of Mexico update: May 1988—July 1989: Outer Continental 

Shelt oil and gas activities, 15:12455 (R;US) 
Density 

Phase behavior and physical properties of Lindbergh heavy 

oi/CO2 mixtures, 15:12491 (RA;CA) 
Deregulation 

Actual situation and future tendency of relaxation of petroleum 

restrictions in Western Europe, 15:13665 (R;JP;In Japanese) 
Directional Drilling 

Sucker rod wear in directionally drilled steamflood wells, 

15:12604 (RA:CA) 
Enhanced Recovery 

A combined bottom-water and crestal gas injection: An EOR 
field case, 15:12490 (RA;CA) 

Dynamic interfacial tension in surfactant enhanced alkaline 
flooding, 15:12492 (RA;CA) 

Micellar-polymer flooding: 
15:12500 (RA;CA) 

Environmental Transport 

An efficient finite element method for modeling multiphase flow, 
15:15151 (J:US) 

Observations of water and oil infiltration into soil: Some simula- 
tion challenges, 15:15150 (J;US) 

Global Aspects 

A literature survey of the oil market structure in selected coun- 

tries, 15:12535 (R;IL;In Hebrew) 
Imports 

A literature survey of the oil market structure in selected coun- 

tries, 15:12535 (R;IL;In Hebrew) 
Leasing 

Report to the Congress on alternative financing methods for the 
Strategic Petroleum Reserve: Volume 2, Preliminary draft so- 
licitations on oil and facilities leasing, 15:12445 (R;US) 

Marketing Research 

A literature survey of the oil market structure in selected coun- 

tries, 15:12535 (R;IL;In Hebrew) 
Pipelines 

Middle East regional cooperation in the use of energy resources 

under peace, 15:13659 (R;IL) 
Prices 

Main trends in the energy economy, 1980-1986, 15:13652 
(R;IL:In Hebrew) 

The impact of volatile fuel prices on interfuel competition, 
15:12405 (R:GB) 

The petroleum price war 1986, 15:12532 (R;IL;In Hebrew) 

Why OPEC [Organization of Petroleum Exporting Countries] 
may succeed in supporting oil prices now after many past fail- 
ures, 15:12527 (RA;CA) 

Prospecting 

Oil and gas exploration, 15:12448 (RA;IL) 

Petroleum Unit, 15:12452 (RA;IL;In Hebrew) 

[Earth Science Research Administration] work plan and budget 
proposal 1984/1985, 15:15260 (R;IL;in Hebrew) 

[Earth Science Research Administration] work plan and budget 
proposal 1985/1986, 15:15261 (R;IL;in Hebrew) 

Quantitative Chemical Analysis 
Determination of femtoliter (fL) quantities of perfluorocarbon 
compounds, 15:14291 (BA;US) 
Sales 
Petroleum marketing monthly, October 1989, 15:12529 (R;US) 
Petroleum marketing monthly, September 1989, 15:12528 (R;US) 
Statistical Data 

International petroleum statistics report, January 1990, 

15:12530 (R;US) 
Supply and Demand 
Energy supply prospects for the mineral industries in the 1990s, 
15:12534 (RA:CA) 
Surtace Properties 
Centrifuge capillary pressure curves, 15:12559 (RA;CA) 
Surface Tension 

Dynamic interfacial tension in surfactant enhanced alkaline 

flooding, 15:12492 (RA;CA) 


Status and recent advances, 
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Transport 
Qualifications in energy, 15:12365 (R;IL) 


Underground Storage 
Management of underground storage tanks (M.U.S.T.), 
15:12547 (RA;CA) 
Viscosity 
Phase behavior and physical properties of Lindbergh heavy 
oil/CO2 mixtures, 15:12491 (RA;CA) 


PETROLEUM COKE 


See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 


See also OlL FIELDS 

Analysis of impacts: Produced waters in sensitive coastal habi- 
tats. Central coastal Gulf of Mexico, 15:12550 (R;US) 

Determining optimum estimation methods for interpolation and 
extrapolation of reservoir properties: A case study, 15:12474 
(BA;US) 

Determining the productivity of a barrier island sandstone de- 
posit from integrated facies analysis based on log and core 
data and fluid production, 15:12473 (BA;US) 

Field log examples of the dual burst TDT tool, 15:12433 (RA;CA) 

Gravimetric survey in the Kalkilyah region, 15:12453 (RA;IL;In 
Hebrew) 

Outcrop-subsurface comparisons of heterogeneity in the San 
Andres formation, 15:12475 (BA;US) 

Regional studies plan Fiscal Year 1990: Final report, Atlantic 
Outer Continental Shelf, 15:12467 (R;US) 

The economic significance of the hydrodynamic entrapment of 
petroleum, 15:12423 (RA;CA) 

The effects of depositional environment on petrophysical prop- 
erties of mesaverde reservoirs, northwestern Colorado, 
15:12471 (BA;US) 


PETROLEUM INDUSTRY 


A review of Ontario Securities Commission policies related to ju- 
nior resource issuers, 15:12555 (RA;CA) 

Actual situation and future tendency of relaxation of petroleum 
restrictions in Western Europe, 15:13665 (R;JP;in Japanese) 

Assessment of information needs: Production phase of the 
petroleum industry for an evaluaton of International Energy 
Agency Energy Technology Data Exchange, 15:12531 (R;US) 

Designing an effective training program, 15:12416 (RA;CA) 

Energy: The critical (human) resource, 15:12417 (RA;CA) 

Fiduciary relationships in the resource industry, 15:12556 
(RA;CA) 

Monitoring and collecting oil] overcharge receivables, 15:12554 
(R;US) 

Strategies for source abatement fo industrial hazardous wastes, 
15:14973 (RA;:CA) 

Twenty-seventh annual conference [of the] Ontario Petroleum 
Institute Inc., 15:12457 (R;CA) 


PETROLEUM PRODUCTS 


See also DIESEL FUELS 
FUEL OILS 
GASOLINE 
LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 

A literature survey of the oil market structure in selected coun- 
tries, 15:12535 (R;IL;In Hebrew) 

Effects of petroleum-contaminated waterways on migratory be- 
havior of adult pink salmon. Final report, 1987-1989, 
15:12551 (R;US) 

Petroleum marketing monthly, October 1989, 15:12529 (R;US) 

Petroleum marketing monthly, September 1989, 15:12528 (R;US) 

Studies of multifrequency phase-resolved fluorescence spec- 
troscopy for spectral fingerprinting: Progress report, [July 1, 
1988—December 31, 1989], 15:14257 (R;US) 


PETROLEUM REFINERIES 


Economic analysis of proposed revised effluent standards and 
limitations for the petroleum-refining industry, 15:12517 (R;US) 

SERUM (Static ESC Refinery Utility Model): A model of the 
Dutch petroleum refineries, 15:12516 (R;NL;in Dutch) 


PETROLEUM RESIDUES 


B.P. over 1100° F, 593° C; includes oil residues, residua. 





Co-pyrolysis of coal and hydrocarbon residues, 15:12261 
(R;XE;In French) 

Material and engineering investigations for coal liquefaction in 
petroleum residues. Final report, 15:12259 (R;DE;in German) 

PETT 

See POSITRON COMPUTED TOMOGRAPHY 
PHAGES 

See BACTERIOPHAGES 
PHARMACEUTICALS 

See DRUGS 
PHASE CHANGE MATERIALS 

Use with the specific phase change material (e.g. calcium chlo- 
ride) when known. 

The growth of roses in a greenhouse air-conditioned by phase- 
change material, 15:13845 (R;IL;in Hebrew) 

PHASE SHIFT 

Multilayer optical elements for generation and analysis of circu- 

larly polarized x-rays, 15:14688 (R;US) 
PHENOL 

Solubilization of phenol and benzene in cationic micelles: Bind- 

ing sites and effect on structure, 15:14380 (J;US) 
PHENOXY RADICALS 
Uranium alkoxide chemistry. 3. tert-Butyl isocyanide adducts of 
tris(2,6-di-tert-butylphenoxy)uranium(IIl), 15:14448 (J;US) 
PHENYLAMINE 
See ANILINE 
PHENYLETHYLENE 
See STYRENE 
PHOSPHATE MINERALS 

See aiso APATITES 

[Earth Science Research Administration] annual summary of re- 
search projects, 1985, 15:15009 (R;IL;In Hebrew and English) 

[Earth Science Research Administration] annual summary of re- 
search projects, 1984, 15:14985 (R;IL;iIn Hebrew and English) 

PHOSPHATE ROCKS 

See also PHOSPHORITES 

Enhanced ecological succession following phosphate mining. 
Final report, 15:15053 (R;US) 

PHOSPHATES 

For salts only; see also PHOSPHORIC ACID ESTERS. 

Project for a national review of phosphates/oil shales. Annual 
summary for 1987/88, 15:12599 (R;IL;In Hebrew) 

PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHINES 

2,3-Dihydrothiophene (2,3-DHT) complexes of tungsten. Struc- 
ture of W(CO)3(dppe)(2,3-DHT), 15:12520 (J;US) 

Reactions of the 17-electron 
bis(dimethyiglyoximato)(triphenylphosphine)rhodium(Il) —radi- 
cal with cobalt(III) complexes, 15:14357 (J;US) 

PHOSPHOLIPIDS 

Electron spin echo modulation studies of doxylstearic acid spin 
probes in frozen vesicles: Interaction of the spin probe with 
D20 and effects of cholesterol addition, 15:14382 (J;US) 

Temperature dependence of the structural dimensions of the 
inverted hexagonal (H,,) phase of phosphatidylethanolamine- 
containing membranes, 15:15176 (J;US) 

PHOSPHONATES 

For salts only; see also PHOSPHONIC ACID ESTERS. 

Tandem mass spectrometry in trapped ion instruments: A direct 
comparison of FTMS and ITMS, 15:14280 (BA;US) 

PHOSPHORITES 

Isotopic geochemistry of the Israeli phosphorites, 15:15000 
(RA;IL;In Hebrew) 

Paleoceanography and geochemistry of shale in the upper Cre- 
taceous in Israel - a basis for locating energy rich deposits, 
15:15016 (RA;IL;In Hebrew) 

PHOSPHORUS 

A country-wide survey for phosphorus, 15:13627 (RA;IL;In He- 
brew) 

Characterization and control of radionuclide emissions from 
elemental phosphorus production. Report for May 1988- 
February 1989, 15:14877 (R;US) 


PHOSPHORUS COMPOUNDS 
See also PHOSPHATES 
PHOSPHINES 
PHOSPHORUS FLUORIDES 

Ligand and structure effects on the N-P bonds of phosp- 
hazenes, 15:14312 (R;US) 

Resistivity anomalies of the diphosphate tungsten bronze 
Cs;_xPgsWeO4o (x = 0-0.46) and its partially substituted 
phases CsyAyPgWeO40 (A = Rb, Na) and CsPgWs_,Mo,Ogo: 
Synthesis, physi, 15:14415 (J;US) 

Structural and electronic origin of the three-dimensional electri- 
cal properties of PgW,20s>. and its inserted and substituted 
analogues AxPgW120s2 (A = Li, Na) and PgW12_,MoxOsp, 
15:14392 (J;US) 

Vibrational and X-ray photoelectron spectroscopy for 
MoWCI,(PMe3)4, 15:14330 (J;US) 

PHOSPHORUS FLUORIDES 

Complexes of ruthenium(Il) with bpmRe(CO)3Cil and 
HAT(Re(CO)3Cl)o as ligands: Syntheses and redox and lumi- 
nescence properties, 15:14367 (J;US) 

PHOTOCHEMICAL REACTIONS 

See also PHOTOSYNTHESIS 

A 3-D dynamical/chemical GCM for simulating the anthro- 
pogenical effects on ozone, 15:14867 (R;US) 

Solar energy in Israel, 15:13030 (R;IL) 

Topochemical photodimerization of 4-(3-oxo-3-phenyl-1- 
propenyl)benzoic acid and its esters, 15:14349 (J;IL) 

PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOGRAPHY 

Small-quantity generator’s handbook for managing RCRA (Re- 
source Conservation and Recovery Act) wastes. Photo 
finishing, 15:13613 (R;US) 

PHOTOLUMINESCENCE 

The impact of the semiconductor surface layer on the perfor- 
mance of the photoelectrochemical cell, 15:13061 (D;IL;In 
Hebrew and English) 

PHOTOMAGNETIC EFFECT 

See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 

See MAGNETIC FIELDS 
PHOTON ACTIVATION ANALYSIS . 

Determination of nitrogen content in corn by photon activation. 
Survey of possibilities of routine analysis with the devices pro- 
duced in Poland, 15:14260 (R;PL;in Polish) 

PHOTON BEAMS 

Nonlinear-optical method for combining high-power laser beams. 
Report for 1 April 1988-30 April 1989, 15:14607 (R;US) 

TOPAS 1 - construction and test of a scintillation counter ho- 
doscope for the tagging of bremsstrahlung photons for the 
SAPHIR detector, 15:14747 (R;DE;in German) 

PHOTON DETECTION (GAMMA) 

See GAMMA DETECTION 

PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON TRANSPORT 

Extension of the Integrated Tiger Series (ITS) of electron-photon 

Monte Carlo codes to 100 GeV: Revision 1, 15:15585 (R;US) 
PHOTON-ELECTRON INTERACTIONS 

Radiative corrections to polarized Compton scattering, 

15:15478 (J;US) 
PHOTON-PHOTON INTERACTIONS 

A unified description of the hadronic photon structure function, 
15:15419 (R;FR) 

K* K* four-quark-state production in --y reactions and hadronic 
collisions, 15:15475 (J;US) 

PHOTONS 

Aharonov-Bohm effect and the mass of the photon, 15:15473 
(J;US) 

Prompt photon production with a polarized deuteron target, 
15:15488 (J;US) 

Self-shielded group averaged photon interaction cross sections, 
15:15586 (R;US) 
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PHOTONUCLEAR REACTIONS 


PHOTONUCLEAR REACTIONS 

Calculating deuteron photodisintegration amplitudes using non- 
singular scattering equations, 15:15565 (J;US) 

Exclusive photoreactions on light nuclei, 15:15516 (R;JP) 

Photonuclear absorption cross sections, 15:15555 (R;US) 

Program GROUPL: A code designed to calculate self-shielded 
multi-group photon cross sections, 15:15557 (R;US) 

PHOTOSPHERE 

Rotation of the photospheric magnetic fields: A north-south 

asymmetry, 15:15310 (R;US) 
PHOTOSYNTHESIS 

Laser-induced optoacoustic spectroscopy of photosynthetic, pri- 

mary processes, 15:13039 (R;DE;In German) 
PHOTOSYNTHETIC BACTERIA 

Transformation of glutamate to 6-aminolevulinic acid by soluble 

extracts of Chlorobium vibrioforme, 15:15162 (J;US) 
PHOTOSYNTHETIC REACTION CENTERS 

Magnetic resonance studies of photosynthetic reaction centers 
and porphyrins: Progress report, June 1, 1988—January 6, 
1989, 15:13036 (R;US) 

PHOTOVOLTAIC CELLS 

See also SOLAR CELLS 

Combined (photo)calorimetric and (photo)electrical investigation 
of energy conversion losses in photovoltaic solar cells. Annual 
report, 15:13045 (R;IL) 

Development of a high-efficiency photovoltaic cell. Scientific 
progress report no. 1, 15:13044 (R;IL;In Hebrew) 

Development of a photo-voltaic cell with a 20% (minimum) effi- 
ciency for a concentration system working at higher than 
ambient temperature. Final scientific report - first year, 
15:13048 (R;IL;in Hebrew and English) 

Development of high-efficiency photo-voltaic cell. Interim scien- 
tific report no. 2, 15:13046 (R;IL;iIn Hebrew) 

Overview of photovoltaic and battery applications. Technical re- 
port, 15:13572 (R;US) 

Research on amorphous silicon based thin film photovoltaic de- 
vices: Task B, Research on stable high-efficiency, large area 
amorphous silicon based submodules: Annual subcontract 
report, March 16, 1988—March 15, 1989, 15:13056 (R;US) 

Surface and interface effects on photovoltaic solar ceils effi- 
ciency. Progress report for Jan-Jun 1987, 15:13040 (R;IL) 

Surface and interface effects on photovoltaic solar cells effi- 
ciency. Research progress report for the first year, 1986, 
15:13041 (R;IL) 

PHOTOVOLTAIC CONVERSION 

Emission processes of transition 3d metal elements in con- 
densed phase, 15:13060 (D;IL;In Hebrew and English) 

Photovoltaic activities of Austrian electric utilities projects and 
experiences: Report 4.3.22, 15:13064 (RA;CA) 

Photovoltaics: Entering the 1990s, 15:13035 (R;US) 

Solar energy in Israel, 15:13030 (R;IL) 

PHOTOVOLTAIC POWER PLANTS 

Analysis and evaluation of the solar photovoltaic systems at the 
Ben-Gurion Sede Boger Test Center for Solar Electricity Gen- 
erating Technologies. Final report, 15:13069 (R;IL;In English 
and Hebrew) 

Carrisa Plains photovoltaic power plant: 
mance: Final report, 15:13067 (R;US) 

Photovoltaic operation and maintenance evaluation: Final re- 
port, 15:13066 (R;US) 

Photovoltaic system performance assessment for 1988: Final 
report, 15:13037 (R;US) 

Study of the efficiencies and the electric parameters of a com- 
bined hybrid solar thermal and solar electrical (photovoltaic) 
collector, 15:13070 (D;IL;lIn Hebrew and English) 

Technological follow-up of operational solar energy power sys- 
tems. Stage A. Final report, 15:13068 (R;IL;in Hebrew and 
English) 

PHOTOVOLTAIC POWER SUPPLIES 

Demonstration projects for energy conservation, 15:13992 (R;IL) 

Development of sizing nomograms for stand-alone photo- 
voltaic/storage systems, 15:13071 (J;US) 

Overview of photovoltaic and battery applications. Technical re- 
port, 15:13572 (R;US) 


1984-1987 perfor- 
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PHTHALOCYANINES 
Bisaxially substituted 2,3-naphthalocyaninatoiron compounds, 
15:14345 (J;IL) 
PHYSICAL EFFORT 
See EXERCISE 
PHYSICS 
See also ATOMIC PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
SOLID STATE PHYSICS 
Physics Division progress report, October 1, 1987—December 
31, 1988, 15:14828 (R;US) 
PHYTOPLANKTON 
New developments and applications of fiber-optic sensors, 
15:14285 (BA;US) 
Pl-1016 RESONANCES 
See MESONS 
PICEANCE CREEK BASIN 
Geologic and production characteristics of the Tight Mesaverde 
Group: Piceance Basin, Colorado, 15:12564 (R;US) 
PIERCE ELECTRON GUNS 
Thermionic source design, 15:15692 (BA;US) 
PIGE ANALYSIS 
See NUCLEAR REACTION ANALYSIS 
PROTON REACTIONS 
PIGMENT CELLS 
See ANIMAL CELLS 
PIGMENTS 
PIGMENTS 
On the absorption maxima of protonated retinal Schiff bases. An 
interaction with external charges, 15:14326 (J;IL) 
PILOT PLANTS 
See also WIPP 
The Gorleben pilot conditioning plant, 15:12657 (RA;US) 
Utilization of wind energy for electricity generation at Beit Yatir 
on the southern slopes of Hebron Mountain. Final technical 
report, 15:13201 (R;IL;lIn Hebrew) 
PINCH DEVICES 
See also FIELD-REVERSED THETA PINCH DEVICES 
CPRF/ZTH toroidal conducting shell design and fabrication con- 
siderations, 15:15711 (BA;US) 
CPRF/ZTH toroidal conducting shell finite element stress analy- 
sis, 15:15715 (BA;US) 
Design and analysis of a structural system for ZTH, 15:15718 
(BA;US) 
Heat flux estimates and armor design for CPRF/ZTH, 15:15716 
(BA;US) 
Passive safety features of some recent fusion designs, 
15:13454 (BA;US) 
Safety design of the TITAN RFP lithium self-cooled reactor de- 
sign, 15:13456 (BA;US) 
Solvable self-similar model of the sausage instability in a resis- 
tive Z-pinch. Interim report, 15:15636 (R;US) 
The TITAN reversed-field pinch fusion reactor study, 15:15750 
(BA;US) 
Tritium systems for the TITAN reversed-field pinch fusion reac- 
tor design, 15:15777 (BA;US) 
PINCH EFFECT 
See also REVERSE-FIELD PINCH 
Advanced Concepts Theory annual report 1988. Final report 
(Annual), January-December 1988, 15:15386 (R;US) 
PINNING FORCE 
See MAGNETIC FLUX 
PINNIPEDS 
Ringed-seal monitoring: Relationships of distribution and abun- 
dance to habitat attributes and industrial activities. Final 
report, 15:15109 (R;US) 
Ringed-seal winter ecology and effects of noise disturbance. Fi- 
nal report, 15:15110 (R;US) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Coherent m-meson production in the reaction a~+2He—n+t, 
15:15517 (J;US) 





PION REACTIONS 
See also PION MINUS REACTIONS 
Effect of configuration admixtures on pion double charge ex- 
change, 15:15569 (J;US) 
Giant resonances at complex excitation energies, 15:15570 
(J;US) 
PION-NUCLEON INTERACTIONS 
Reply to “Comment on ‘Pion-nucleon bremsstrahlung and A 
electromagnetic moments’ ”, 15:15474 (J;US) 


PIONS 
See also PIONS MINUS 
PIONS PLUS 
Pion correlations as a function of atomic mass in heavy ion colli- 
sions, 15:15525 (R;US) 
PIONS MINUS 
Coherent production of +* and «- mesons by charged-current 
interactions of neutrinos and antineutrinos on neon nuclei at 
the Fermilab Tevatron, 15:15429 (J;US) 


PIONS PLUS 
A search for ip appearance from stopped x* and yu* decay at 
LAMPF [Los Alamos Mesen Physics Facility], 15:15415 (R;US) 
Coherent production of x* and z~ mesons by charged-current 
interactions of neutrinos and antineutrinos on neon nuclei at 
the Fermilab Tevatron, 15:15429 (J;US) 


PIPELINES 

A gas pipeline from Egypt to Israel, 15:12585 (R;IL) 

Corrosion control design considerations for a new well water 
line, 15:12558 (J;US) 

Effect of hydrogen in plastic zones of single-edge notch HSLA 
samples, 15:14104 (BA;US) 

External corrosion on thermally insulated pipelines: Causes and 
proposed solutions, Canadian Occidental Gas gathering sys- 
tem, 15:14218 (RA;CA) 

Measurement frequency requirements for permafrost ground 
temperature monitoring: Analysis of Norman Wells pipeline 
data, Northwest Territories and Alberta, 15:12557 (RA;CA) 

Middle East regional cooperation in the use of energy resources 
under peace, 15:13659 (R;IL) 

Qualifications in oil and gas conveyance and storage, 15:12415 
(R;IL) 

Spot damping of structural vibrations: Dynamic load conditions 
in a pipeline, 15:13433 (R;DE;In German) 

Vertiline, a new pipeline inspection service, 15:12464 (RA;CA) 

PIPES 

Energy conservation in greenhouses: VI. Wall and pipe insula- 
tion, 15:13835 (R;CA) 

Finite-element analysis of flawed and unflawed pipe tests: Final 
report, 15:13391 (R;US) 

Lambton TGS [thermal generating station]: Vibration monitoring 
on high enegy piping, 15:14530 (R;CA) 

Proper calculation of thermal insulation thickness of small- 
diameter pipes in solar water heaters, 15:13116 (J;IL;In 
Hebrew) 

Surge-line thermal stratification: Displacements and fatigue 
damage computations, 15:13352 (J;US) 

The effect of improved water chemistry on corrosion cracking of 
BWR piping: Workshop proceedings, 15:13423 (R;US) 

PISTONS 

Low-tension piston rings and roller cam follower for engine fric- 
tion reduction - costs of retooling and fuel-economy benefits. 
Final report, 15:14056 (R;US) 

Wear reduction system - Liquid piston ring, 15:13252 (RA;US) 

PLANETARY NEBULAE 

Pulsational analyses of post planetary nebula central stars and 

degenerate dwarts, 15:15346 (BA;US) 
PLANKTON 

See also PHYTOPLANKTON 

California Basin Study (CaBS): DOE West Coast Basin Program: 
Progress report 7, 15 Nov 1988-14 Nov 1989, 15:15252 (R;US) 


PLANNED COMMUNITIES 


Integrated energy budget in the kibbutz. Part 1: Definition and 
characterization, 15:13850 (R;IL;In Hebrew) 


PLASMA CONFINEMENT 


PLANNING 

Projected design of plants or equipment as well as projected hu- 
man efforts. 

See also EXPERIMENT PLANNING 

Nuclear waste repository in basalt project B-301 preconceptual 
design report, 15:12759 (R;US) 

Optimal planning method of underground distribution system 
part 3. Dynamic expansion logic for growing load, 15:13515 
(R;JP;in Japanese) 

The oil economy, 15:13666 (RA;IL) 

PLANT CELLS 

Apparent inhibition of G-fructosidase secretion by tunicamycin 
may be explained by breakdown of the unglycosylated protein 
during secretion (Daucus carota), 15:15181 (J;US) 

Cellulase gene expression during fruit ripening, 15:15160 
(BA;US) 

PLANT CULTIVATION 
See CULTIVATION TECHNIQUES 
PLANT DISEASES 

Increasing efficiency of ventilation in rose greenhouses for en- 
ergy savings and for damage control. Annual report, August 
1985 to August 1986, 15:13863 (R;IL;in Hebrew) 

PLANT FOSSILS 

See FOSSILS 

PLANT GROWTH 

Growth and yield effects of ambient air pollution on Valencia or- 
ange trees. Final report, 21 December 1987-30 September 
1989, 15:15219 (R;US) 

The growth of roses in a greenhouse air-conditioned by phase- 
change material, 15:13845 (R;IL;in Hebrew) 

PLANTS 
See also ALGAE 
TREES 
VEGETABLES 

Chemical accumulation in plant tissues from aqueous exposure, 
15:15221 (R;US) 

Use of vegetation to reduce the toxicity of storm-water runoff. In- 
terim report, 1987-1988, 15:15103 (R;US) 

Variability of cultivar responses to ozone. Final report, 25 June 
1987-31 December 1988, 15:15213 (R;US) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLLISIONAL PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
LASER-PRODUCED PLASMA 
LOW-BETA PLASMA 
NON-EQUILIBRIUM PLASMA 
RELATIVISTIC PLASMA 
ROTATING PLASMA 

Equation of state of partially-ionized dense plasmas, 15:15391 
(R;US) 

Gas plasma analysis using an emission spectrometer: Final re- 
port, 15:14787 (R;US) 

Generalized multibody computer simulations of plasma-wall 
desorption and energy-transfer processes, 15:15690 (R;US) 

Investigation of a simulated tritium plasma using Coherent Anti- 
Stokes Raman Spectroscopy, 15:14797 (R;US) 

Simulation of toroidal drift mode turbulence driven by tempera- 
ture gradients and electron trapping, 15:15638 (R;SE) 

Suppression of the tearing mode by energetic ions, 15:15669 
(J;US) 

PLASMA (QUARK) 
See QUARK MATTER 
PLASMA ACCELERATORS 
See PLASMA GUNS 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
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PLASMA CONFINEMENT 


A study of the equilibrium phase of the field-reversed configura- 
tion, 15:15667 (D;US) 
PLASMA DIAGNOSTICS 
Anomalous-ion transport in the near wake of a magnetoplasma- 
obstacle system, 15:15665 (BA;US) 
Electron collector and exploding film ion source studies with an 
extractor ion diode, 15:15659 (BA;US) 
Fast-opening vacuum switches for high-power inductive energy 
storage, 15:15695 (BA;US) 
High repetition rate intense ion beam diode, 15:15660 (BA;US) 
Magnetic field pitch-angle measurments in the PBX-M tokamak 
using the motional Stark effect, 15:15668 (J;US) 
Radio frequency discharge of helium with turbulent flow-theory 
and measurements, 15:15661 (BA;US) 
PLASMA DIODES 
See THERMIONIC DIODES 
PLASMA DRIFT 
Nonlinear mechanisms for drift wave saturation and induced 
particle transport, 15:15651 (R;US) 
PLASMA EXPANSION 
Free expansion of a two-electron-population plasma into vac- 
uum, 15:15662 (BA;US) 
PLASMA FOCUS DEVICES 
Department of Thermonuciear Research annual report 1987, 
15:15634 (R;PL) 
Development of X-ray and ion diagnostic methods for plasma 
focus research, 15:15643 (R;PL) 
PLASMA GUNS 
High speed pellet development, 15:15673 (R;FR) 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
Transient heating method for thermionic cathodes in REB gen- 
erators, 15:15691 (BA;US) 
PLASMA INSTABILITY 
Energetic particle effects on global MHD modes, 15:15652 (R;US) 
The free energy principle, negative energy modes, and stability, 
15:15642 (R;US) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA PRODUCTION 
Discharge modes in a hollow cathode geometry, 15:15663 
(BA;US) 
PLASMA SHEATH 
True asymptotic plasma-sheath matching with an asymptotically 
correct collisional presheath. Final report, 1 September 1985- 
31 October 1988, 15:13702 (R;US) 
PLASMA SIMULATION 
Potential double layer structures in the wake of an object, 
15:15693 (BA;US) 
Transient heating method for thermionic cathodes in REB gen- 
erators, 15:15691 (BA;US) 
PLASMA SWITCHES 
Advanced Concepts Theory annual report 1988. Final report 
(Annual), January-December 1988, 15:15386 (R;US) 
Fast-opening vacuum switches for high-power inductive energy 
storage, 15:15695 (BA;US) 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
Nonlinear mechanisms for drift wave saturation and induced 
particle transport, 15:15651 (R;US) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Characteristics of strips prepared from polystyrene scintillator 
manufactured in the JINR Laboratory of High Energies, 
15:14761 (R;SU;in Russian) 
Detection system for study on the (e,e’d) reaction, 15:14759 
(R;SU;in Russian) 
Study of a scintillation detector of special shape, 15:14773 
(R;DE;In German) 
PLASTIC SCINTILLATORS 
Characteristics of strips prepared from polystyrene scintillator 
manufactured in the JINR Laboratory of High Energies, 
15:14761 (R;SU;In Russian) 


PLASTICS 
See also POLYSTYRENE 
TEFLON 
THERMOPLASTICS 
Plastics and elastomers: Electron-beam irradiation effects. Jan- 
uary 1977-November 1989 (Citations from the Rubber and 
Plastics Research Association data base). Report for January 
1977-November 1989, 15:14217 (R;US) 
Recycling mixed plastics through curbside collection: Results of 
a pilot study involving 6000 households, 15:14975 (RA;CA) 
Survey on the handling and reuse of waste plastics, 15:13991 
(R;JP;In Japanese) 
PLASTICS INDUSTRY 
Health-hazard evaluation report MHETA 88-214-1952, Flying W 
Plastics Company, Glenville, West Virginia, 15:14880 (R;US) 
PLATE TECTONICS 
Accretion tectonics and crustal structure in Alaska, 15:15297 
(J;NL) 
PLATINUM 
Alumina-supported Pt-Re catalysts from organometallic precur- 
sors: Structural characterization by extended x-ray absorption 
fine structure spectroscopy (EXAFS), 15:12519 (J;US) 
Metal precursor-support interactions: An in-situ diffuse UV re- 
flectance study, 15:14364 (J;US) 
Surface analyses and modelling of rate multiplicity and instabili- 
ties: Annual progress report, January 1, 1989-December 31, 
1989, 15:14309 (R;US) 
PLEISTOCENE EPOCH 
Dating of springs and lakes sediments in the Dead Sea Valley 
using the uranium series and its implications on paleoclimatic 
and tectonic events, 15:15032 (RA;IL;in Hebrew) 
Neotectonics of the northern Arava, 15:15013 (RA;IL;In Hebrew) 
Stages in the development of the Arava Valley - identifying and 
dating of tectonic events using geomorphological methods 
and their meanings with respect to current seismic events, 
15:15018 (RA;IL;in Hebrew) 
PLESIOTHERAPY 
See RADIOTHERAPY 


PLUGGING AGENTS 
Injection profile modification with a new non-polymer gelling sys- 
tem, 15:12501 (RA;CA) 
PLUGS 
See CLOSURES 


PLUMES 
Potentially buoyant releases at TMI-1 [Three Mile Island Unit 1]: 
Plume rise and off-site doses, 15:13457 (J;US) 
Quantitation using laser generated plumes, 15:14282 (BA;US) 
Sandia Technology: Volume 13, No. 3, 15:14807 (R;US) 
Surface footprint from initial Chernobyl! release as indicated by 
the meso-alpha MLAM [Multi-Layer Air Mass] model, 
15:15199 (R;US) 
PLUNGER PUMPS 
See ROD PUMPS 


PLUTONIC ROCKS 
See also GABBROS 
GRANITES 

Accretion tectonics and crustal structure in Alaska, 15:15297 

(J;NL) 
PLUTONIUM 

Co-transport effects of plutonium, neptunium, uranium, ruthe- 
nium and iron in practice-relevant aqueous and organic 
media, 15:12645 (RA;DE;In German) 

Detecting anomalous nuclear materials accounting transactions: 
Applying machine learning to plutonium processing facilities, 
15:12987 (J;US) 

Determination of the concentration and isotope composition of 
uranium and plutonium samples by means of laser-resonant 
ionisation mass spectrometry, 15:14273 (RA;DE;In German) 

Evaluation of high-resolution gamma-ray methods for determi- 
nation of solid plutonium holdup in high-throughput 
bulk-processing equipment, 15:12637 (R;US) 

Optimization of actinide precipitate flotation using cationic ten- 
sides, 15:12743 (RA;DE;in German) 
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Speciation of Pu(VI) in near-neutral solutions via laser photoa- 
coustic spectroscopy, 15:12675 (R;US) 

Tables and figures from JNDC [Japanese Nuclear Data Commit- 
tee] Nuclear Data Library of fission products, Version 2, 
15:15534 (R;JP) 

PLUTONIUM 238 

Monte Carlo energy and cell optimization technique applied to 

238 Py production, 15:12638 (R;US) 
PLUTONIUM COMPLEXES 

Bonding in tris(n°-cyclopentadienyl) actinide complexes. 2. On 
the ground electronic configurations of base-free Cp3An com- 
plexes (An = Th, Pa, U, Np, Pu), 15:14449 (J;US) 

Modelling the behaviour of organic degradation products, 
15:12716 (R;GB) 

PLUTONIUM ISOTOPES 

See also PLUTONIUM 238 

Using the FRAM plutonium isotopic system for 24?Pu isotopic 
verification, 15:12985 (R;US) 

PLUTONIUM NITRATES 

Studies on the solubility of plutonium(IV) nitrate in nitric acid and 
characterisation of the solid phases observed, 15:14444 
(RA;DE;In German) 

PLUTONIUM OXIDES 
Plutonium release from radioisotope heat sources into aqueous 
systems, 15:15092 (R;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT CHARGE 

The simplest variant of a structural point object, 15:15621 
(R;SU;in Russian) 

To the classical theory of a structural point particle, 15:15622 
(R;SU;In Russian) 

POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT POLLUTANT SOURCES 

Used for general articles when sources are not named. 

CDM2: Climatological Dispersion Model, Version 2.0. EPAYORD 
(Environmental Protection Agency/Office of Research and 
Development) air-quality simulation model (for microcomput- 
ers). Model-Simulation, 15:14932 (R;US) 

CDN2: Climatological Dispersion Model, Version 2.0. EPAYORD 
(Environmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14919 (R;US) 

COMPLEX1. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) air-quality sim- 
ulation model. Model-Simulation, 15:14933 (R;US) 

COMPLEX1. EPA/ORD (Environmental Protection Agency/Office 
of Research and Development) air-quality simulation model 
(for microcomputers). Model-Simulation, 15:14928 (R;US) 

Flexible Regional Emissions Data System (FREDS) source 
code, Version 2, 1985. Model-Simulation, 15:14889 (R;US) 

MPTER. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model. 
Model-Simulation, 15:14922 (R;US) 

MPTER. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model (for 
microcomputers). Model-Simulation, 15:14927 (R;US) 

PTPLU. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model. 
Model-Simulation, 15:14925 (R;US) 

RTDM 3.2: Rough Terrain Diffusion Model. EPA/ORD (Envi- 
ronmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14929 (R;US) 

VALLEY. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-q.:ality simulation model. 
Model-Simulation, 15:14926 (R;US) 

POISEUILLE FLOW 

See LAMINAR FLOW 
POISONS (CHEMICAL) 

See HAZARDOUS MATERIALS 
POLAR REGIONS 

See also ARCTIC REGIONS 


POLLUTION 


Locating flux-transfer events in low-altitude satellite measure- 

ments (user's guide), 15:15354 (R;US) 
POLARIMETERS 

Primakoff polarimeter at Fermilab polarized proton/anti-proton 
beam facility, 15:14725 (J;US) 

Summary of polarimeter session, 15:14724 (J;US) 

Tests of a Coulomb-nuclear polarimeter, 15:14726 (J;US) 

POLARIZED BEAMS 

Considerations of using Siberian Snakes for very strong and 
very weak resonances, 15:14730 (J;US) 

Depolarization due to beam-beam interaction in electron- 
positron linear colliders, 15:14690 (J;US) 

Dilution refrigerator and solenoid for the Fermilab spin physics 
facility, 15:14728 (J;US) 

Helical Siberian snakes, 15:14692 (J;US) 

Higher order spin resonances, 15:14741 (J;US) 

Multicell Siberian Snakes, 15:14695 (J;US) 

Operation of the AGS polarized beam, 15:14691 (J;US) 

Polarized H~ and D~ source development at the Triangle Uni- 
versities Nuclear Laboratory, 15:14719 (J;US) 

Properties of partially excited Siberian Snakes, 15:14694 (J;US) 

Snake resonances, 15:14696 (J;US) 

Spin facilities in North America, 15:14740 (J;US) 

Study of spin resonances in the accelerators with snakes, 
15:14693 (J;US) 

The Fermilab polarized beam Snake, 15:14731 (J;US) 

POLARIZED TARGETS 

Dilution refrigerator and solenoid for the Fermilab spin physics 
facility, 15:14728 (J:US) 

Dynamic polarization of ‘°F in a fluorinated alcohol, 15:14720 
(J;US) 

Evaporation of solid polarized HD and pure ortho-Do, 15:14734 
(J;US) 

First polarization results from the LAMPF 'SC target, 15:14721 
(J;US) 

Progress report on the polarized target for the Fermilab spin 
physics facility, 15:14729 (J;US) 

Test of storage cell for polarized atomic hydrogen, 15:14732 
(J;US) 

Tests of a polarized source of hydrogen and deuterium based 
on a spin-exchange optical pumping and a storage cell for po- 
larized deuterium, 15:14733 (J;US) 

The ultra-cold polarized hydrogen jet project, 15:14727 (J;US) 

POLAROGRAPHY 

The temperature dependence of electrode reactions in fuel 

cells. Annual report, 1987-1988, 15:13710 (R;IL) 
POLLEN 

Dating of springs and lakes sediments in the Dead Sea Valley 
using the uranium series and its implications on paleoclimatic 
and tectonic events, 15:15032 (RA;IL;in Hebrew) 

POLLUTANTS 

Not for radioactive contaminants for which use RADIOACTIVE 
WASTES or other related terminology. 

Comparative toxicology for risk assessment of marine fishes 
and crustaceans, 15:15238 (J;US) 

Critical evaluation of recent developments in hydrogeochemical 
transport models of reactive multichemical components, 
15:15149 (J;US) 

Evaluation of the use of flat terrain models versus complex ter- 
rain screening models in estimating pollutant transport and 
deposition in complex terrain, 15:14956 (R;US) 

On a new functional form for the dispersive flux in porous me- 
dia, 15:15152 (J;US) 

On the detectability of acid formation in clouds, 15:14949 (J;US) 

Prediction of risk from indoor exposure to tetrachloroethylene: 
Pharmacokinetic considerations under steady-state and dy- 
namic exposure conditions, 15:15234 (J;US) 

The integrated forest study on effects of atmospheric deposition: 
A status report, 15:14945 (J;US) 

POLLUTION 
See also AIR POLLUTION 
LAND POLLUTION 
NOISE POLLUTION 
WATER POLLUTION 
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POLLUTION 


The desirability and the implications of authorizing the use of 
diesel engines for light-duty vehicles in Israel, 15:14009 
(R:IL:In Hebrew) 


POLLUTION CONTROL 
Use this term for items that involve the removal or management 
of pollutants after they are formed by a source. 
See also AIR POLLUTION CONTROL 
LAND POLLUTION CONTROL 
WATER POLLUTION CONTROL 
NO, reduction in brown coal combustion, 15:13293 (RA;DE;In 
German) 
State of primary measures for reducing the NO, in coal dust 
combustion (survey), 15:13289 (RA;DE;In German) 


POLLUTION CONTROL EQUIPMENT 
See also ACOUSTIC AGGLOMERATORS 
AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 
System simulation and comparison of advanced flue gas clean- 
up processes in coal-fired power plant using SALT code, 
15:12342 (BA;US) 


POLLUTION REGULATIONS 

Regulations for nonradioactive pollution only; see also CON- 
TAMINATION REGULATIONS. 

Affordability analysis of lead emission controls for a smelter- 
refinery. Final report, 15:14912 (R;US) 

Aggregate source-receptor relations for economic analysis of 
ambient regulations, 15:14953 (J;US) 

Annual report on carcinogens (5th), 15:15214 (R;US) 

Economic analysis of proposed effluent standards and limita- 
tions for the metal-finishing industry, 15:13619 (R;US) 

Economic-impact analysis of proposed effiuent-limitations 
guidelines, new source performance standards and pretreat- 
ment standards for the pulp, paper and paperboard mills. 
Point source category. Volume 2. Detailed description of prod- 
uct sectors, 15:13618 (R;US) 

Economic-impact analysis of proposed effiuent-limitations 
guidelines, new source performance standards and pretreat- 
ment standards for the pulp, paper, and paperboard mills. 
Point source category. Volume 1. Economic impact analysis, 
15:13617 (R;US) 

Technologies for CFC (chlorofluorocarbons)/halon destruction. 
Final report, February-April 1989, 15:14902 (R;US) 

POLLUTION SOURCES 
See aiso POINT POLLUTANT SOURCES 
STATIONARY POLLUTANT SOURCES 

Determination of particle-size distribution and chemical compo- 
sition of particulate matter from selected sources in California. 
Volume 1. Final report, Volume 2 and Volume 3 (appendices), 
15:14881 (R;US) 

POLOIDAL DIVERTOR EXPERIMENT 

See PDX DEVICES 


POLY(ISOBUTYLENE OXIDE) 
See ORGANIC POLYMERS 


POLYACRYLONITRILE 
See NITRILES 
ORGANIC POLYMERS 


POLYATOMIC MOLECULES 
Maxima in unimolecular rate constants, 15:14373 (J;US) 


POLYCYCLIC AROMATIC AMINES 
Detection of hydroxylated nitro aromatic and hydroxylated nitro 
polycyclic aromatic compounds in an ambient air-particulate 
extract using bioassay-directed fractionation, 15:14886 (R;US) 


POLYCYCLIC AROMATIC HYDROCARBONS 
Acid-catalyzed reactions accelerated by polycyclic aromatic hy- 
drocarbons and coal. 1. Isomerization of 5,6,7,8-tetrahydro-1- 
naphthol, 15:12303 (J;US) 
Detection of hydroxylated nitro aromatic and hydroxylated nitro 
polycyclic aromatic compounds in an ambient air-particulate 
extract using bioassay-directed fractionation, 15:14886 (R;US) 
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Kinetics of coal combustion: Part 2, Mechanisms and kinetics of 
coal volatiles combustion: Volume 1: Final report, October 
1984—September 1988, 15:12384 (R;US) 

Pilot bioremediation of petroleum contaminated soil, 15:12548 
(RA;CA) 

Thermodynamics of the formation of benzene series polycyclic 
aromatic hydrocarbons in a benzene flame, 15:14455 (J;US) 

[Mass spectrometric analysis of polycyclic aromatic hydrocar- 
bons adducted to DNA]: [Annual report], 15:15210 (R;US) 

POLYETHYLENES 

A thermal cover for greenhouses - summary of experience dur- 
ing the last 3 years. Annual report, Apr 1983 to Mar 1984, 
15:13865 (R;IL;in Hebrew) 

Energy conservation in greenhouses: IV. New infrared-reflective 
cover materials, 15:13833 (R;CA) 

Technical guidance document: The fabrication of polyethylene 
FML field seams. Final report, 15:13966 (R;US) 

Thermal cover for greenhouses for heating energy savings. An- 
nual report, Apr 1984 to Mar 1985, 15:13867 (R;IL;In Hebrew) 

POLYMERIZATION 

See also DIMERIZATION 

Electrochemical investigations of novel solid redox polymeriza- 
tion electrodes, 15:14410 (R;US) 

POLYMERS 
See also ELASTOMERS 
INORGANIC POLYMERS 
ORGANIC POLYMERS 

Magnetization transfer contrast and proton relaxation and use 
thereof in magnetic resonance imaging, 15:15177 (P;US) 

PI-P| interactions, architecture, and bandwidths in "molecular 
metals”. A synthetic and electronic structure study of 
monomeric and cofacially joined dimeric germanium phthalo- 
cyanines, 15:14344 (J;IL) 

Plastics and elastomers: Electron-beam irradiation effects. Jan- 
uary 1977-November 1989 (Citations from the Rubber and 
Plastics Research Association data base). Report for January 
1977-November 1989, 15:14217 (R;US) 

Soluble polychelatogenes for separation of actinide ions by 
membrane filtration, 15:14325 (J;IL) 

Structure-conductivity relationship of a novel semiconducting di- 
acetylene polymer, 15:14335 (J;IL) 

Synthesis and properties of conducting bridged macrocyclic 
metal complexes, 15:14333 (J;IL) 

Water soluble polymers for enhanced oil recovery. Final report, 
15:12509 (R;CA) 

POLYMETALLIC ORES 
Potassium-argon ages of polymetallic mineralization in the Gav- 
nunim Valley, Makhtesh Ramon, Israel, 15:15291 (J;iL) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSACCHARIDES 

See also CELLULOSE 

The competition for chromium between xanthan biopolymer and 
resident clays in sandstones, 15:12510 (BA;US) 

POLYSTYRENE 

Electric-field-induced association of colloidal particles, 15:14244 
(J;US) 

On the scale of diffusion lengths observable by neutron reflec- 
tion: Application to polymers, 15:14198 (R;US) 

POLYSULFIDES 
See SULFIDES 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See OXYGEN COMPOUNDS 
SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See OXYGEN COMPOUNDS 
SULFUR COMPOUNDS 
POLYVINYL CHLORIDE 
See PVC 





POMERANCHUK PARTICLES 
Double Pomeron Exchange from the ISR to the SSC, 15:15467 
(R;GB) 
POMERONS 
See POMERANCHUK PARTICLES 
PONDS 
See also COOLING PONDS 
SETTLING PONDS 
SOLAR PONDS 
Research and development of the National Center for Marine 
Agriculture, 1984/1985, 15:13848 (RA;IL;in Hebrew) 
PONDS (COOLING) 
See COOLING PONDS 
POOLS 
See PONDS 


POPULATION DENSITY 
Idaho habitat evaluation for off-site mitigation record: Annual re- 
port, 1987, 15:13028 (R;US) 
POPULATION DYNAMICS 
Idaho habitat evaluation for off-site mitigation record: Annual re- 
port, 1987, 15:13028 (R;US) 
POPULATION RELOCATION 
Economic criteria for relocation. Final report, 15:14878 (R;US) 
PORE STRUCTURE 
See MICROSTRUCTURE 


POROUS MATERIALS 

Numerical simulation of shock response of fluid-filled porous 
rocks, 15:14822 (R;US) 

Scale analysis of convection in porous media, 15:13155 (RA;JP) 

PORPHYRINS 

See also CHLOROPHYLL 

Asymmetric photogeneration of the magnesium octaethylpor- 
phyrin cation in vesicular bilayers, 15:14429 (J;US) 

Characterization of several metalloporphyrins in unusual oxida- 
tion states. The effect of axial and equatorial ligands, 
15:14329 (J;IL) 

Effectiveness factors for hydroprocessing of coal and coal liq- 
uids: Progress report No. 9, September 15, 1989—-December 
15, 1989, 15:12247 (R;US) 

Energy transfer and electron transfer in porphyrins and chloro- 
phylis in systems possessing a degree of ordering, 15:13059 
(D;IL;in Hebrew and English) 

Magnetic resonance studies of photosynthetic reaction centers 
and porphyrins: Progress report, June 1, 1988—January 6, 
1989, 15:13036 (R;US) 

The hindered diffusion of coal liquids under non-reactive and high 
temperature and pressure reactive conditions: Quarterly report 
5, September 15, 1988—December 14, 1988, 15:12245 (R;US) 

The hindered diffusion of coal liquids under non-reactive and 
high temperature and pressure reactive conditions: Quarterly 
report, December 15, 1988—March 14, 1989, 15:12246 (R;US) 

Time-resolved electron spin resonance study of photooxidation of 
zine tetraphenylporphyrin by benzoquinone, 15:14427 (J;US) 

PORPOISES 
See CETACEANS 
PORTABLE EQUIPMENT 

To be used only if portability is unusual or is the significant as- 
pect of the equipment. 

Latest HIC power supply technique, 15:14625 (RA;JP;in Japan- 
ese) 

PORTLAND CEMENT 

Possible use of coal and coal ashes in the cement industry in Is- 
rael, 15:12336 (RA;IL;In Hebrew) 

Project 13: Uses of oil shale ashes, 15:12627 (RA;IL;In Hebrew) 

PORTS 
See HARBORS 


PORTSMOUTH GASEOUS DIFFUSION PLANT 
Addendum to the Oak Ridge Reservation, Paducah Gaseous 
Diffusion Plant, and Portsmouth Gaseous Diffusion Plant site 
environmental reports for 1988, 15:14856 (R;US) 
Portsmouth Gaseous Diffusion Plant site environmental report 
for 1988, 15:12705 (R;US) 


POTASSIUM COMPOUNDS 


POSITION SENSITIVE DETECTORS 

A preliminary investigation for application of an advanced x-ray 
diffraction analyzer to in-process texture assessment of alu- 
minum alloy sheet, 15:14784 (BA;US) 

A study of wire chambers with highly segmented cathode pad 
readout for high multiplicity, charged particle detection, 
15:14744 (R;US) 

Fast algorithms for coordinate processors in Galois field GF(2™) 
at 1 let le 3, 15:14768 (R;SU;in Russian) 

Mode! analysis and experimental characterization of a mi- 
crostrip vertex detector for a e*e~ collider, 15:14777 (R;DE) 

Protection of information communication equipment against 
thunderbolt and thunderbolt observation. Locating lightning 
position, 15:13528 (RA;JP;in Japanese) 

Theoretical foundations of creation of special purpose pro- 
cesses for processing events with clusters, 15:14769 
(R;SU;In Russian) 

POSITIVE IONS 

See CATIONS 


POSITRON COMPUTED TOMOGRAPHY 
Feasible images and practical stopping rules for iterative algo- 
rithms in emission tomography, 15:15174 (J;US} 
POSITRONIUM 
Optically excited states in positronium, 15:15374 (R;US) 
Perturbative analysis of simultaneous Stark and Zeeman effects 
on n=1++n=2 radiative transitions in positronium, 15:15379 
(J;US) 
POSITRONS 
Effect of hydrogen in plastic zones of single-edge notch HSLA 
samples, 15:14104 (BA;US) 
POSTULATED PARTICLES 
See also DYONS 
GLUONS 
HIGGS BOSONS 
PARTONS 
POMERANCHUK PARTICLES 
QUARKS 
TOP PARTICLES 
Spin-cependent cross sections of weakly interacting massive 
particles on nuclei, 15:15486 (J;US) 


POTABLE WATER 
See DRINKING WATER 


POTASSIUM 
Isotopic geology (Rb-Sr, K-Ar) of the magmatic rocks in drilling 
sites in the Negev, 15:15024 (RA;IL;In Hebrew) 
Isotopic makeup of rocks as an indicator of geological pro- 
cesses in the Jordan Valley, 15:15025 (RA;IL;in Hebrew) 
Model for the c(2x2) structure induced by K on Au(110), 
15:14123 (J;US) 
Surface-piasmon dispersion in simple metals, 15:14121 (J;US) 
POTASSIUM BROMIDES 
Empirical energy parameters for structural modeling of alkali 
halide crystals in standard formalisms, 15:14401 (J;US) 
Ternary reciprocal system of lithium and potassium fluorides and 
bromides, 15:14303 (TG;US) 


POTASSIUM CARBONATES 
Determination of optimum electrolyte composition for molten 
carbonate fuel cells: Final report, 15:13703 (R;US) 


POTASSIUM CHLORIDES 
Empirical energy parameters for structural modeling of alkali 
halide crystals in standard formalisms, 15:14401 (J;US) 
Pion correlations as a function of atomic mass in heavy ion colli- 
sions, 15:15525 (R;US) 
POTASSIUM COMPOUNDS 
See also POTASSIUM BROMIDES 
POTASSIUM CARBONATES 
POTASSIUM CHLORIDES 
POTASSIUM FLUORIDES 
POTASSIUM HYDROXIDES 
POTASSIUM IODIDES 
POTASSIUM NITRATES 
POTASSIUM OXIDES 
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POTASSIUM COMPOUNDS 


Effects of the addition of alcohols, cryoprotective agents, and salts 
on the photoionization yield of chlorophyll a in frozen vesicle 
solutions with and without electron acceptors, 15:14435 (J;US) 

MHD [magnetohydrodynamics] seed recovery and regeneration 
based on the formate process: Phase 1, Final report, 
15:13698 (R;US) 

Structural origin of semiconducting properties of the molybdenum 
red bronzes Ap .33MoO3 (A = K, Rb, Cs, Tl), 15:14239 (J;US) 

POTASSIUM FLUORIDES 

Empirical energy parameters for structural modeling of alkali 
halide crystals in standard formalisms, 15:14401 (J;US) 

Ternary reciprocal system of lithium and potassium fluorides and 
bromides, 15:14303 (TG;US) 

POTASSIUM HYDROXIDES 

Studies of the n-GaAs/KOH-Sez2--Se*- semiconductor/liquid 

junction, 15:14417 (J;US) 
POTASSIUM IODIDES 

Empirical energy parameters for structural modeling of alkali 

halide crystals in standard formalisms, 15:14401 (J;US) 
POTASSIUM NITRATES 

Potential calcining stoichiometries and their effects on waste 

volumes, 15:12944 (R;US) 
POTASSIUM OXIDES ~ 

Chemistry of the doping mechanism in Ba;_,KxBiO3; and 
LapCuO,,, oxide superconductors, 15:14133 (R;US) 

Low-temperature specific heat of polycrystalline Bao ¢Ko.4BiOs, 
15:14250 (J;US) 

POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 


POTENTIOMETERS 

BWIP [Basalt Waste Isolation Project] data package for poten- 
tiometric data and contours: Supporting document, 15:12765 
(R;US) 

POTENTIOMETRY 

Selective potentiometric gas-sensing membrane electrodes, 
15:14321 (J;IL) 

POWER BURST FACILITY USAEC 

See PBF REACTOR 

POWER DEMAND 

Computerized system for energy management in Kibbutz 
Be'erot Itzhak. Interim report, 15:13747 (R;IL;In Hebrew) 

Testing of apparatus for moisture absorption in greenhouses, 
manufactured by Ormat Turbines Ltd. Annual report, April 
1985 to March 1986, 15:13868 (R;IL;in Hebrew) 

Wind turbine as a pilot plant for electricity generation. Rated 
Power: 200 kW. Model: VESTAS 200/23. Summary technical 
report, 15:13186 (R;IL;In Hebrew) 

Computerized Simulation 

Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;in Hebrew and English) 

Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;In Hebrew) 

Development of the power generation system after the Ruthen- 
berg power station, 15:13648 (R;IL;in Hebrew) 

Long-range development of the power generation system. Sen- 
sitivity study of the start-up dates of units 3 and 4 (2 X 550 
MWi(t)), 15:13644 (R;IL;In Hebrew and English) 

Technical and economic aspects related to the operation of the 
power generation system, 1984-1985, 15:13643 (R;IL;In He- 
brew) 

The need for additional power generation capability at the "Darom” 
power station site. Background material for licensing, units 3 
and 4 (2 X 550 ME(t)), 15:13645 (R;IL;in Hebrew and English) 

Forecasting 

Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;in Hebrew) 

Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;in Hebrew and English) 

Development of the power generation system after the Ruthen- 
berg power station, 15:13648 (R;IL;lIn Hebrew) 

Long-range development of the power generation system. Sen- 
Sitivity study of the start-up dates of units 3 and 4 (2 X 550 
MWi(t)), 15:13644 (R;IL;in Hebrew and English) 
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Technical and economic aspects related to the operation of the 
power generation system, 1984-1985, 15:13643 (R;IL;In He- 
brew) 

The need for additional power generation capability atthe "Darom” 
power station site. Background material for licensing, units 3 
and 4 (2 X 550 ME(t)), 15:13645 (R;IL;in Hebrew and English) 

Performance 

Operation test of a load conditioner using lead-acid battery. Ac- 
tual record and its points of improvement, 15:13568 (R;JP;In 
Japanese) 

Public Opinion 
Public attitudes on Ontario's energy choices, 15:13596 (RA;CA) 
Statistical Data 

[Israel Electric Corporation, Ltd] Statistical report, 1985-1986, 
15:13682 (R;IL;In Hebrew) 

[Israel Electric Corporation, Ltd] Statistical report, 1986-1987, 
15:13683 (R;IL;In Hebrew) 

Variations 

Operation test of a load conditioner using lead-acid battery. Ac- 
tual record and its points of improvement, 15:13568 (R;JP;In 
Japanese) 

Optimal planning method of underground distribution system 
part 3. Dynamic expansion logic for growing load, 15:13515 
(R;JP;in Japanese) 

POWER DENSITY 

High densification technology of power supplies for electronic 
equipment. High density mounting of power supply by con- 
ductive water cooling, 15:14627 (RA;JP;In Japanese) 

Technical trend of power IC, 15:14626 (RA;JP;in Japanese) 

Technology of compact power source for electronic instruments. 
Review on the film type power device, 15:14622 (RA;JP;In 
Japanese) 

Technology of compact power source for electronic instruments. 
Thin and low height transformer, 15:14623 (RA;JP;in Japan- 
ese) 

Technology of compact power source for electronic instruments. 
Thin type aluminium electrolytic capacitor, 15:14624 
(RA;JP;in Japanese) 

POWER DISTRIBUTION 

Electric power wheeling and dealing: Technological considera- 

tions for increasing competition, 15:13305 (R;US) 
POWER DISTRIBUTION SYSTEMS 
Computerized Simulation 

Reliability analysis of power systems, 15:13545 (D;IL;In Hebrew 
and English) 

The high-voltage 40C kilovolt system. Transitional stability anal- 
ysis, 1989-1994 (following the start-up of the Rutinburg power 
station), 15:13553 (R;IL;In Hebrew) 

Transitional stability analysis in the Israel Electric Corp. Ltd., 
1985-1992, 15:13524 (R;IL;in Hebrew) 

Current Limiters 

Proposal of arc driving type fault current limiter, 15:13522 

(R;JP;In Japanese) 
Damage 

Statistics of disturbances and damages in the high voltage dis- 
tribution system of the southern region, 1983-1984. Part A, 
15:13526 (R;IL;in Hebrew) 

Disturbances 

Disturbances in the 161 kilovolt power transmission and distri- 
bution system, 1981-1985, 15:13554 (R;IL;in Hebrew) 

Power system voltage simulation for voltage collapse., 
15:13518 (R;JP;in Japanese) 

Statistics of disturbances and damages in the high voltage dis- 
tribution system of the southern region, 1983-1984. Part A, 
15:13526 (R;IL;In Hebrew) 

Dynamic Programming 

Optimal planning method of underground distribution system 
part 3. Dynamic expansion logic for growing load, 15:13515 
(R;JP;In Japanese) 

Electrical Faults 

Short-circuit fault characteristics in 400V class distribution lines 
(Part 3). Development of program for current coordination 
analysis on short circuit faults, 15:13523 (R;JP;in Japanese) 





Electrical Transients 

Power system voltage simulation for voltage collapse., 
15:13518 (R;JP;in Japanese) 

The high-voltage 400 kilovolt system. Transitional stability anal- 
ysis, 1989-1994 (following the start-up of the Rutinburg power 
station), 15:13553 (R;IL;in Hebrew) 

Transitional stability analysis in the Israel Electric Corp. Ltd., 
1985-1992, 15:13524 (R;IL;in Hebrew) 

Evaluation 

Reliability analysis of power systems, 15:13545 (D;IL;in Hebrew 

and English) 
Expansion 

Optimal planning method of underground distribution system 
part 3. Dynamic expansion logic for growing load, 15:13515 
(R;JP;In Japanese) 

Optimization 

Optimal planning method of underground distribution system 
part 3. Dynamic expansion logic for growing load, 15:13515 
(R;JP;In Japanese) 

Planning 

Optimal planning method of underground distribution system 
part 3. Dynamic expansion logic for growing load, 15:13515 
(R;JP;in Japanese) 

Power Losses 

Calculations of power losses in the power transmission and dis- 
tribution system, 1984/1985 and 1985/1986, 15:13525 
(R;IL;In Hebrew) 

Determination of power and energy losses in the distribution 
system of the Israel Electric Corporation, 15:13493 (R;IL;in 
Hebrew) 

Estimate of power losses in the power transmission and distri- 
bution system, 1984/1985, 15:13549 (R;IL;in Hebrew) 

Reliability 

Reliability analysis of power systems, 15:13545 (D;IL;in Hebrew 

and English) 
Statistical Data 

[Israel Electric Corporation, Ltd] Statistical report, 1985-1986, 
15:13682 (R;IL;in Hebrew) 

[Israel Electric Corporation, Ltd] Statistical report, 1986-1987, 
15:13683 (R;IL;in Hebrew) 

Surges 

Power system voltage simulation for voltage collapse., 

15:13518 (R;JP;In Japanese) 
Underground Power Transmission 

Optimal planning method of underground distribution system 
part 3. Dynamic expansion logic for growing load, 15:13515 
(R;JP;in Japanese) 

Var Control Systems 

Power system voltage simulation for voltage collapse., 

15:13518 (R;JP;in Japanese) 


POWER GENERATION 


See also COGENERATION 
Boilers 

Long Term Dynamics Simulation of the power generation sys- 

tem and of the steam boilers, 15:13281 (R;iL;li Hebrew) 
Computerized Simulation 

Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;In Hebrew and English) 

Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;in Hebrew) 

Development of the power generation system after the Ruthen- 
berg power station, 15:13648 (R;IL;in Hebrew) 

Long-range development of the power generation system. Sen- 
Sitivity study of the start-up dates of units 3 and 4 (2 X 550 
MWit)), 15:13644 (R;IL;In Hebrew and English) 

Technical and economic aspects related to the operation of the 
power generation system, 1984-1985, 15:13643 (R;IL;in He- 
brew) 

The need for additional power generation capability at the "Darom” 
power station site. Background material for licensing, units 3 
and 4 (2 X 550 ME(t)), 15:13645 (R;IL;in Hebrew and English) 

Evaluation 

Reliability analysis of power systems, 15:13545 (D;IL;iIn Hebrew 

and English) 


Forecasting 

Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;in Hebrew and English) 

Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;in Hebrew) 

Long-range development of the power generation system. Sen- 
sitivity study of the start-up dates of units 3 and 4 (2 X 550 
MW(t)), 15:13644 (R;IL;in Hebrew and English) 

Technical and economic aspects related to the operation of the 
power generation system, 1984-1985, 15:13643 (R;IL;Iin He- 
brew) 

The need for additional power generation capability at the "Darom” 
power station site. Background material for licensing, units 3 
and 4 (2 X 550 ME(t)), 15:13645 (R;IL;In Hebrew and English) 

Investment 

Update and application of an investment plan model for the Is- 
raeli energy economy. Final report, 15:13586 (R;IL;in English 
and Hebrew) 

Load Analysis 

A computer program to simulate a multi-stage load shedding 

system, 15:13677 (R;IL;In Hebrew and English) 
Load Management 

A computer program to simulate a multi-stage load shedding 

system, 15:13677 (R;IL;iIn Hebrew and English) 
Mechanical Draft Cooling Towers 

Estimate of the heat transfer coefficient of a cooling tower based 
on mechanical parameters, 15:13279 (R;IL;in Hebrew and 
English) 

National Program Plans 

Update and application of an investment plan modei for the Is- 
raeli energy economy. Final report, 15:13586 (R;IL;in English 
and Hebrew) 

Power Distribution Systems 

Calculations of power losses in the power transmission and dis- 
tribution system, 1984/1985 and 1985/1986, 15:13525 
(R;IL;in Hebrew) 

Estimate of power losses in the power transmission and distri- 
bution system, 1984/1985, 15:13549 (R;IL;In Hebrew) 

Power Transmission Lines 

Calculations of electrical parameters for high-power lines, 
15:13551 (R;IL;in Hebrew and English) 

Calculations of power losses in the power transmission and dis- 
tribution system, 1984/1985 and 1985/1986, 15:13525 
(R;IL;In Hebrew) 

Estimate of power losses in the power transmission and distri- 
bution system, 1984/1985, 15:13549 (R;IL;in Hebrew) 

Radioactive Wastes 

Management and ultimate storage of wastes from nuclear 
power generation: Evaluation of R and D program 86. Compi- 
lation and SKB’s annotations, 15:12712 (R;SE;in Swedish) 

Reliability 

Reliability analysis of power systems, 15:13545 (D;IL;in Hebrew 

and English) 
Statistical Data 

[Israel Electric Corporation, Ltd] Statistical report, 1985-1986, 
15:13682 (R;IL;iIn Hebrew) 

[Israel Electric Corporation, Ltd] Statistical report, 1986-1987, 
15:13683 (R;IL;In Hebrew) 

Waste Product Utilization 

Development of a process for obtaining energy and agricultural 
products from a mixture of municipal waste and sewage 
sludge. Interim report no. 2, 15:13993 (R;IL;In Hebrew) 


POWER PLANTS 


See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 

Fish impingement at estuarine power stations and its signifi- 

cance to commercial fishing, 15:12965 (R;GB) 
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POWER PLANTS 


Influence of a "step-change” in the turbine-choke command on 
the dynamic response of the supply system units, 15:13283 
(R;IL;in Hebrew) 

Nizzanim nuclear power plant. Hydrological monitoring report 
1978, 15:15057 (R;IL;In Hebrew) 

Project 9: Direct burning of oil shales, 15:12631 (RA;IL;In He- 
brew) 

POWER POOLING 
Electric power wheeling and dealing: Technological considera- 
tions for increasing competition, 15:13305 (R;US) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER SUBSTATIONS 

Term is used for an assembly of equipment in an electric power 
system for the transmission, transformation, or switching of 
electric energy. 

Clarkson SCC [System Control Centre] reliability assessments, 
15:13284 (R:CA) 

POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
Coal 

Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;iIn Hebrew and English) 

Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;in Hebrew) 

Computerized Simulation 

Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;in Hebrew) 

Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;In Hebrew and English) 

Development of the power generation system after the Ruthen- 
berg power station, 15:13648 (R;IL;in Hebrew) 

Long-range development of the power generation system. Sen- 
Sitivity study of the start-up dates of units 3 and 4 (2 X 550 
MWi(t)), 15:13644 (R;IL;in Hebrew and English) 

Technical and economic aspects related to the operation of the 
power generation system, 1984-1985, 15:13643 (R;IL;in He- 
brew) 

The need for additional power generation capability at the "Darom” 
power station site. Background material for licensing, units 3 
and 4 (2 X 550 ME(t)), 15:13645 (R;IL;iIn Hebrew and English) 

Faraday Induction 

Surveys concerning the effect to introduce electric vehicles. On 
the possibility of new technology and introducing measures, 
15:14049 (R;JP;in Japanese) 

Forecasting 

Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;in Hebrew) 

Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;iIn Hebrew and English) 

Development of the power generation system after the Ruthen- 
berg power station, 15:13648 (R;IL;in Hebrew) 

Long-range development of the power generation system. Sen- 
sitivity study of the start-up dates of units 3 and 4 (2 X 550 
MWit)), 15:13644 (R;IL;In Hebrew and English) 

Technical and economic aspects related to the operation of the 
power generation system, 1984-1985, 15:13643 (R;IL;in He- 
brew) 

The need for additional power generation capability at the "Darom” 
power station site. Background material for licensing, units 3 
and 4 (2 X 550 ME(t)), 15:13645 (R;IL;In Hebrew and English) 

Gas Turbine Power Plants 

Alternative sources for power generation in the long range 

(1990-2015), 15:13646 (R;IL;in Hebrew) 
Integrated Circuits 

Latest HIC power supply technique, 15:14625 (RA;JP;in Japan- 
ese) 

Nuclear Power Plants 

Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;In Hebrew) 

Oil Shale Industry 

Alternative sources for power generation in the long range 

(1990-2015), 15:13646 (R;IL;lIn Hebrew) 


818 ERA Vol. 15, No. 6 


On-Line Control Systems 
The microcomputer system for testing and control of accelerator 
power supply, 15:14706 (R;PL;In Polish) 
Outages 
Cost of electricity cuts and losses due to disturbances in se- 
lected industrial factories, 15:13651 (R;IL;ln Hebrew) 


Pulse Generators 
Pulsed homopolar generator power supplies for the Ignitex ex- 
periment, 15:15732 (BA;US) 


Pumped Storage Power Plants 
Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;in Hebrew) 
Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;In Hebrew and English) 
Retuse-Fueled Power Plants 
Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;In Hebrew and English) 
Alternative sources for power generation in the long 
(1990-2015), 15:13646 (R;IL;in Hebrew) 
Renewable Energy Sources 
Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;in Hebrew) 
Site Surveys 
Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;In Hebrew) 
Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;In Hebrew and English) 
Solar Ponds 
Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;In Hebrew) 
Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;In Hebrew and English) 
Solar Power Plants 
Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;in Hebrew) 
Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;in Hebrew and English) 
Switching Circuits 
Analysis of non-linear switching elements in power circuits, 
15:15730 (BA;US) 
Trade-off studies for CIT PF power supply configuration, 
15:15741 (BA;US) 
Wind Power Plants 
Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;In Hebrew and English) 
Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;In Hebrew) 
POWER SYSTEMS 
Includes electric power networks with associated generating 
and transmission facilities. 
See also INTERCONNECTED POWER SYSTEMS 
Alarm Systems 
Consideration to the application of knowledge engineering on 
telecommunication management network, 15:13516 (R;JP;In 
Japanese) 
Computerized Simulation 
Reliability analysis of power systems, 15:13545 (D;IL;in Hebrew 
and English) 
Control Systems 
Performance evaluation of autonomous decentralized power 
control systems. Reliability and control time estimation of com- 
puter networks for power control, 15:13517 (R;JP;in Japanese) 
Data Transmission 
Consideration to the application of knowledge engineering on 
telecommunication management network, 15:13516 (R;JP;In 
Japanese) 
Diagnosis 
Consideration to the application of knowledge engineering on 
telecommunication management network, 15:13516 (R;JP;In 
Japanese) 





Equipment 

Protection of information communication equipment against 
thunderbolt and thunderbolt observation. Protection of com- 
munication equipment for power supply against thunderbolt, 
15:13214 (RA;JP;in Japanese) 

Evaluation 

Reliability analysis of power systems, 15:13545 (D;IL;In Hebrew 

and English) 
Expert Systems 

1989 Joint convention record of institutes of electrical and informa- 
tion engineers, Japan (Part 1), 15:13213 (R;JP;in Japanese) 

Expert system for power network system. Status quo in Japan 
(Part 1), 15:13215 (RA;JP;in Japanese) 

Expert system for power supply Present situation and its future. 
Expert system for power supply. Future trend from the view of 
operation, 15:13531 (RA;JP;in Japanese) 

Expert system for power supply. Present situation and its future. 
Expert system for power supply network. Situation in over- 
seas countries. 15:13530 (RA;JP;in Japanese) 

Expert system of power supply Presemt situation and its future. 
Future trend from the view points of constitution and verifica- 
tion of system, 15:13532 (RA;JP;in Japanese) 

Expert system of power supply Present situation and its future. 
Future trend from the view point of new techniques applica- 
tion, 15:13533 (RA;JP;in Japanese) 

Forecasting 

New Frontiers in electricity: Report 4.3.3, 15:13492 (RA;CA) 

inspection 

Expert system for power network system. Status quo in Japan 
(Part 1), 15:13215 (RA;JP;in Japanese) 

Investment 

CAPEX - electric power systems investment planning model. 
User's guide. 5th edition, 15:13686 (R;IL;in Hebrew and Eng- 
lish) 

TSEM - planning model for investment in the energy economy. 
Version 1.0. User’s guide, 15:13684 (R;IL;in Hebrew and 
English) 

Load Management 

Performance evaluation of autonomous decentralized power 
control systems. Reliability and control time estimation of com- 
puter networks for power control, 15:13517 (R;JP;in Japanese) 

Maintenance 

Expert system for power network system. Status quo in Japan 

(Part 1), 15:13215 (RA;JP;in Japanese) 
Power Substations 

Performance evaluation of autonomous decentralized power 
control systems. Reliability and control time estimation of com- 
puter networks for power control, 15:13517 (R;JP;ln Japanese) 

Productivity 

Performance evaluation of autonomous decentralized power 
control systems. Reliability and control time estimation of com- 
puter networks for power control, 15:13517 (R;JP;in Japanese) 

Reliability 

Reliability analysis of power systems, 15:13545 (D;IL;in Hebrew 

and English) 
Stability 

Long-term dynamics simulation: Modeling requirements: Final 

report, 15:13675 (R;US) 
System Failure Analysis 
National Institute of Standards and Technology (NIST) informa- 
tion poster on power quality, 15:13511 (R;US) 
POWER TRANSMISSION 
See also LASER POWER TRANSMISSION 
MICROWAVE POWER TRANSMISSION 
OVERHEAD POWER TRANSMISSION 
UNDERGROUND POWER TRANSMISSION 

400 kV high-tension systems. Protection against lightning 
induced overvoltages in SF, protected Ruthenberg power sta- 
tion, 15:13550 (R;IL;in Hebrew and English) 

Analysis of the overvoltage transients in the 400 kilovolt system 
using the TNA-CESI analytical model, 15:13552 (R;iL;In He- 
brew and English) 

Electric power wheeling and dealing: Technological considera- 
tions for increasing competition, 15:13305 (R;US) 


POWER TRANSMISSION LINES 
Sateguards 


Middle East regional cooperation in the use of energy resources 
under peace, 15:13659 (R;IL) 

The high-voltage 400 kilovolt system. Protection from overvolt- 
age transients that result from lightning. Zofit power station, 
400 kilovolt array, 15:13547 (R;IL;in Hebrew and English) 

The high-voltage 400 kilovolt system. Protection from overvoltage 
transients that result from lightning. Reinforced array SF¢ in the 
KZAA power station, 15:13548 (R;IL;in Hebrew and English) 

POWER TRANSMISSION LINES 
Clearance 

Computer program for calculation of transmission line insulation 

clearances, 15:13520 (R;JP;in Japanese) 
Computerized Simulation 

Calculations of electrical parameters for high-power lines, 
15:13551 (R;IL;lIn Hebrew and English) 

The high-voltage 400 kilovolt system. Transitional stability anal- 
ysis, 1989-1994 (following the start-up of the Rutinburg power 
station), 15:13553 (R;IL;in Hebrew) 

Transitional stability analysis in the Israel Electric Corp. Ltd., 
1985-1992, 15:13524 (R;IL;in Hebrew) 

Construction 

Eugene-Springfield Area Planning Project: Draft environmental 

impact statement, 15:14957 (R;US) 
Diagnosis 

Insulating materials, present situation of technical expert system 
and its future. Expert system for diagnosis of power cable, 
15:13556 (RA;JP;in Japanese) 

Disturbances 

Disturbances in the 161 kilovolt power transmission and distri- 
bution system, 1981-1985, 15:13554 (R;IL;in Hebrew) 

National Institute of Standards and Technology (NIST) informa- 
tion poster on power quality, 15:13511 (R;US) 

Dynamic Loads 

Data base for weather related loads on overhead transmission 

lines in Ontario. Part 1: Data analysis, 15:13557 (R;CA) 
Electrical Insulation 

Computer program for calculation of transmission line insulation 

clearances, 15:13520 (R;JP;in Japanese) 
Electrical Properties 

Calculations of electrical parameters for high-power lines, 

15:13551 (R;IL;in Hebrew and English) 
Electrical Transients 

The high-voltage 400 kilovolt system. Transitional stability anal- 
ysis, 1989-1994 (following the start-up of the Rutinburg power 
station), 15:13553 (R;IL;in Hebrew) 

Transitional stability analysis in the Israel Electric Corp. Ltd., 
1985-1992, 15:13524 (R;IL;in Hebrew) 

Failures 

Present situation of expert system for power supply and its fu- 
ture. Expert system of power supply in Japan (Part 2), 
15:13529 (RA;JP;In Japanese) 

Lightning Arresters 

Lightning protection for domestic and commercial electrical 
power transmission systems. January 1977-September 1989 
(Citations from the Compendex data base). Report for Jan- 
uary 1977-September 1989, 15:13543 (R;US) 

Overhead Power Transmission 

Development of forecasting system of snow accretion on wires 

of overhead transmission line, 15:13546 (R;JP;in Japanese) 
Power Losses 

Calculations of power losses in the power transmission and dis- 
tribution system, 1984/1985 and 1985/1986, 15:13525 
(R;IL;In Hebrew) 

Estimate of power losses in the power transmission and distri- 
bution system, 1984/1985, 15:13549 (R;IL;In Hebrew) 

Rights-Of-Way 
Environmental review of right-of-way clearing, 15:13558 (R;US) 
Safeguards 

Optical fibers - possibilities of application in the Israel Electric 
Corporation 161 kV protection systems, 15:13555 (R;IL;in He- 
brew and English) 
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POWER TRANSMISSION TOWERS 


POWER TRANSMISSION TOWERS 

Lightning surge characteristics of transmission towers. Lightning 
surge characteristics of 15-meter-high scale model tower, 
15:13513 (R;JP;in Japanese) 

PRASEODYMIUM 

Hole filling and pair breaking by Pr ions in YBagCu3O¢ 9540.02, 

15:14179 (J;US) 
PRASEODYMIUM BORIDES 

High-field magnetoresistance and de Haas—van Alphen effect in 

antiferromagnetic PrBg and NdBg, 15:14183 (J;US) 
PRASEODYMIUM OXIDES 

Hole filling and pair breaking by Pr ions in YBagCu3O¢ 9540.02, 
15:14179 (J;US) 

Secondary reactions of methyl radicals with lanthanide oxides: 
Their role in the selective oxidation of methane, 15:14432 
(J;US) 

PRECIPITATION 

In chemical processes only; see also ATMOSPHERIC PRECIPI- 
TATIONS and CHARGED-PARTICLE PRECIPITATION. 

See also FLOCCULATION 

Pilot-scale demonstration of process wastewater decontamina- 
tion using chabazite zeolites, 15:12725 (R;US) 

Saturated non-convective solar pond. Summary report for 
1986/7, 15:13098 (R;IL;In Hebrew) 

PRECIPITATIONS (ATMOSPHERIC) 

See ATMOSPHERIC PRECIPITATIONS 

PREDICTION 
See FORECASTING 
PREPARATION (CHEMICAL) 
See CHEMICAL PREPARATION 
PRESSURE (100 MPA AND ABOVE) 
See VERY HIGH PRESSURE 
PRESSURE (1000 ATM AND ABOVE) 
See VERY HIGH PRESSURE 
PRESSURE TUBES 

Pressure tubes and their failures in pressure tube reactors, 

15:13359 (R;GB) 
PRESSURE VESSELS 

Finite-element analysis of flawed and unflawed pipe tests: Final 
report, 15:13391 (R;US) 

Flow through design for Rockwell Hanford: 
15:12752 (R;US) 

Preparation, lifting, and loading of the Shippingport reactor pres- 
sure vessel/neutron shield tank package, 15:13461 (J;US) 

Procurement of replacement pressure vessels for MURR, 
15:13410 (J;US) 

Radiation damage studies for nuclear power reactors at the 
Ford nuciear reactor, 15:13409 (J;US) 

Reactor vessel and steam generator closure improvements, 
15:13351 (J;US) 

Regulatory analysis for the resolution of Generic Issue 94, 
“Additional low-temperature overpressure protection for light- 
water reactors”, 15:13345 (R;US) 

The light water reactor pressure vessel surveillance dosimetry im- 
provement program (LWR-PV-SDIP): Past accomplishments, 
recent developments and future directions, 15:13392 (R;US) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICES 

Prior to June 1979, CHARGES was used. 

Planning and policy, 15:13582 (RA;IL) 

The electricity economy, 15:13592 (RA;IL) 

PRICING REGULATIONS 

Monitoring and collecting oil overcharge receivables, 15:12554 

(R;US) 
PRIMAKOFF EFFECT 

Primakoff polarimeter at Fermilab polarized proton/anti-proton 

beam facility, 15:14725 (J;US) 
PRIMARY COOLANT CIRCUITS 

Dissolution and deposition at the surface of authentic PWR pri- 
mary circuit corrosion product oxide: results for cobalt and 
manganese at 300°C, 15:13361 (R;GB) 


Final report, 
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Experience with the random-walk boronimeter, 15:13353 (J;US) 

Methods and effects of reducing dose rates in BWRs, 15:13332 
(J;US) 

Off-calibration effects on boiling water reactor water level instru- 
ments that tap into jet pump diffusers, 15:13331 (J;US) 

Radionuclide buildup in BWR [boiling water reactor] reactor 
coolant recirculation piping, 15:13446 (R;US) 

PROBES 
See also |ON PROBES 
SONIC PROBES 

A concept of a remotely delivered trafficability probe, 15:14800 

(R;US) 
PROCESS HEAT 

Competitive position of natural gas: Manufacturing automation 
and process controls: Topical report, April 1989, 15:12580 
(R;US) 

PROCESSING 

Use of one of the more specific terms listed below is recom- 
mended. 

See also COPROCESSING 

DATA PROCESSING 
IMAGE PROCESSING 
REFINING 

WASTE PROCESSING 

Hyper- and hypobaric processing of Tl-Ba-Ca-Cu-O supercon- 

ductors, 15:14132 (R;US) 

PROCESSING (DATA) 

See DATA PROCESSING 
PROCESSING (WASTES) 

See WASTE PROCESSING 
PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (PAIR) 

See PAIR PRODUCTION 
PRODUCTION (PARTICLE) 

See PARTICLE PRODUCTION 
PRODUCTION (PLASMA) 

See PLASMA PRODUCTION 
PRODUCTION CAPACITY 

See CAPACITY 
PROGRAM MANAGEMENT 

Answers to questions from Waste Isolation Systems Panel, 
15:12796 (R;US) 

Environment, safety and health, management and organization 
compliance assessment, West Valley Demonstration Pro- 
gram, West Valley, New York, 15:12682 (R;US) 

The administrative costs of energy conservation programs, 
15:13640 (R;US) 

PROGRAMMING 

Limited to computer programming. 

See also PARALLEL PROCESSING 

Computer program for calculation of transmission line insulation 
clearances, 15:13520 (R;JP;in Japanese) 

Expert system of power supply Present situation and its future. 
Future trend from the view point of new techniques applica- 
tion, 15:13533 (RA;JP;in Japanese) 

PROGRAMMING LANGUAGES 

See also ADA 

ISI's (Information Sciences Institute) SDI (Strategic Defense Ini- 
tiative) architecture simulator: The 'KMAC’ battle manager 
specification language. Research report, 15:15793 (R;US) 

Parallel language constructs for tensor-product computations on 
loosely coupled architectures. Final report, 15:15799 (R;US) 

Programming languages for distributed computing systems, 
15:15811 (R;NL) 

PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 
PROJECTILES 
Shield design, analysis, and testing against a 3 km/s projectile, 
15:14829 (R;US) 
PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PRONGS 
See PARTICLE TRACKS 





PROPADIENE 

See ALLENE 

PROPANE 

Formation of thermodynamically stable dications in the gas 
phase by thermal ion—molecule reactions: Nb** with small 
alkanes, 15:14404 (J;US) 

PROPANONE 

See ACETONE 
PROPERTIES (CHEMICAL) 

See CHEMICAL PROPERTIES 
PROPPING AGENTS 

Investigation on thermal stability of gravel pack materials, 
15:12609 (RA;CA) 

PROPULSION SYSTEMS 

Combustion instabilities in liquid-fueled propulsion systems: An 
overview, 15:14452 (RA;FR) 

Earth orbit laser systems, 15:13507 (RA;US) 

Effects of strong magnetic field on flow characteristics of MHD 
seawater propulsion system, 15:13810 (R;US) 

Fusion propulsion study. Final report, September 1987-January 
1989, 15:15672 (R;US) 

High speed pellet development, 15:15673 (R;FR) 

Laser propulsion option, 15:13506 (RA;US) 

Laser propulsion to earth orbit. Has its time come?, 15:14006 
(RA;US) 

Laser thruster, 15:13509 (RA;US) 

Low-earth-orbit to low-lunar-orbit laser freighter, 15:13505 
(RA;US) 

PROSPECTING 
Petroleum Unit, 15:12452 (RA;IL;in Hebrew) 
PROTACTINIUM COMPLEXES 

Bonding in tris(n°-cyclopentadieny!) actinide complexes. 2. On 
the ground electronic configurations of base-free Cp3An com- 
plexes (An = Th, Pa, U, Np, Pu), 15:14449 (J;US) 

PROTECTION 

See SAFETY 
PROTECTION (RADIATION) 

See RADIATION PROTECTION 
PROTECTIVE COATINGS 

Chemical vapor detection using optical waveguides (OWG). Fi- 
nal report, October 1988-April 1989, 15:14832 (R;US) 

Detonation-deposited wear-resistant coatings. January 1970- 
September 1989 (Citations from the Compendex data base). 
Report for January 1970-September 1989, 15:14163 (R;US) 

Extending the overhaul interval for gas turbine engines through 
the use of alternative coatings on first stage blades, 15:14035 
(BA;US) 

Sol-gel processes and materials. April 1977-October 1989 (Cita- 
tions from the International Aerospace Abstracts data base). 
Report for April 1977-October 1989, 15:14215 (R;US) 

PROTEINS 
See also GLYCOPROTEINS 
GROWTH FACTORS 
LIPOPROTEINS 

Design considerations for antibody-based fiber optic chemical 
sensors, 15:14281 (BA;US) 

Transcription of storage protein genes in cultured Brassicanapus 


embryos in response to exogenous abscisic acid, 15:13057 


(BA;US) 
PROTEOLIPIDS 
See LIPOPROTEINS 
PROTON BEAMS 
Considerations of using Siberian Snakes for very strong and 
very weak resonances, 15:14730 (J;US) 
First polarization results from the LAMPF ‘SC target, 15:14721 
(J;US) 
Helical Siberian snakes, 15:14692 (J;US) 
Operation of the AGS polarized beam, 15:14691 (J;US) 
Primakoff polarimeter at Fermilab polarized proton/anti-proton 
beam facility, 15:14725 (J;US) 
Snake resonances, 15:14696 (J;US) 
Study of spin resonances in the accelerators with snakes, 
15:14693 (J;US) 
Tests of a Coulomb-nuclear polarimeter, 15:14726 (J;US) 


PUBLIC OPINION 


The Fermilab polarized beam Snake, 15:14731 (J;US) 
PROTON REACTIONS 
Comments on nuclear stopping power, 15:15544 (R;PL) 
Dilepton radiation from nucleon-nucleon collisions, 15:15578 
(J;US) 
Proton resonances in Cl from £,=6.3 to 8.8 MeV, 15:15522 
(J;US) 
Spin dipole and quadrupole resonances in “°Ca, 15:15526 (J;US) 
PROTON-ANTIPROTON INTERACTIONS 
A measurement of proton-proton and proton-antiproton forward 
elastic scattering at center-of-mass energy 24.3 GeV with sili- 
con barrier detectors, 15:15401 (D;US) 
Fragmentation properties of jets produced in proton-antiproton 
collisions at ,/S = 1.8 TeV, 15:15418 (R;US) 
Perturbative QCD calculations of weak-boson production in as- 
sociation with jets at hadron colliders, 15:15480 (J;US) 
QCD and event simulation, 15:15438 (R;US) 
Signals of top quarks with charged-Higgs-boson decay at pp 
colliders, 15:15479 (J;US) 
PROTON-DEUTERON INTERACTIONS 
High-transverse-momentum single-hadron production in pp and 
pd collisions at ,/s =27.4 and 38.8 GeV, 15:15433 (J;US) 
Polarization of a polarized deuteron target from NMR data, 
15:14723 (J;US) 
Prompt photon production with a polarized deuteron target, 
15:15488 (J;US) 
PROTON-NEUTRON INTERACTIONS 
Calculations of charge-symmetry breaking in n-p elastic scatter- 
ing, 15:15540 (R;US) 
PROTON-PROTON INTERACTIONS 
A measurement of proton-proton and proton-antiproton forward 
elastic scattering at center-of-mass energy 24.3 GeV with sili- 
con barrier detectors, 15:15401 (D;US) 
High-transverse-momentum single-hadron production in pp and 
pd collisions at ,/s =27.4 and 38.8 GeV, 15:15433 (J;US) 
Pion-exchange contribution to the parity-violating asymmetry in 


Pp pscattering, 15:15472 (J;US) 
Spin dependence of pp—-npx* from 492 to 796 MeV, 15:15427 
(J;US) 
Summary of polarimeter session, 15:14724 (J;US) 
PROTOPLASTS 
See PLANT CELLS 
PSEUDOMONAS 
Degradation of p-chlorotoluene by a mutant of Pseudomonas 
sp. strain JS6, 15:15171 (J;US) 
PSI RESONANCES 
See MESONS 


PSI-4300 RESONANCES 
See MESONS 


PUBLIC ATTITUDES 
See PUBLIC OPINION 


PUBLIC BUILDINGS 

A program for making efficient use of energy. Guidelines for 
building, renovations and system operations in the northern 
Golan Heights settlements, 15:13743 (R;IL;in Hebrew) 

First-phase study design for the US Navy Radon Assessment 
and Mitigation Program (NAVRAMP), 15:13728 (R;US) 

PUBLIC OPINION 

Waste Isolation Pilot Plant final supplement environmental im- 
pact statement: Volume 9, 15:14967 (R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 12, Written documents, 15:14970 
(R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 13, Written documents, 15:14971 
(R;US) 

Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 7, Oral testimony, 15:14965 (R;US) 
Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 6, Oral testimony, 15:14964 (R;US) 
Waste Isolation Pilot Plant: Final supplement environmental im- 

pact statement: Volume 11, Exhibits, 15:14969 (R;US) 
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PUBLIC OPINION 


Waste Isolation Pilot Plant: Final supplement environmental im- 
pact statement: Volume 3, Public comments and responses, 
15:14961 (R;US) 

PUBLIC POLICY 

State of Nevada comments on the US Department of Energy 
consultation draft site characterization plan, Yucca Mountain 
site, Nevada research and development area, Nevada: Vol- 
ume 1, 15:12688 (R;US) 

PUGET SOUND 

Benthic resources assessment technique evaluation of potential 
dredged material disposal sites in Puget Sound. Pase 2 sites, 
15:15062 (R;US) 

Disposal site-selection technical appendix. Phase 2. (North and 
South Puget Sound), 15:15063 (R;US) 

Management plan report. Unconfined open-water disposal of 
dredged material. Phase 2. (North and south puget sound), 
15:15064 (R;US) 

Puget Sound Dredged Disposal Analysis (PSDDA). Final envi- 
ronmental impact statement. Unconfined openwater disposal 
for dredged material, Phase 2. (North and South Puget 
Sound). Final report, 15:15065 (R;US) 

PULMONARY LAVAGE 

See LUNGS 

PULSARS 

Millisecond radio pulsars in globular clusters, 15:15330 (R;DE) 

Soft X-ray emission from the radio pulsar PSR 0656 + 14, 
15:15349 (J;US) 

PULSATING VARIABLE STARS 

Nonradial pulsations of § Scuti stars, 15:15344 (BA;US) 

Time-dependent Fourier analysis, application to nonlinear- 
pulsations of stellar models, 15:15345 (BA;US) 

PULSE AMPLIFIERS 
Passive optical losses in laser glass, 15:14655 (BA;US) 
PULSE COMBUSTORS 
Beneficiated fine particle coal as a source of energy in small- 
user applications, 15:12180 (RA;US) 
PULSE SHAPERS 
Fast gated stretcher, 15:14758 (R;PL;In Polish) 
PULSE STRETCHERS 
See PULSE SHAPERS 
PULSED MHD GENERATORS 

Fast-opening vacuum switches for high-power inductive energy 
storage, 15:15695 (BA;US) 

Results of the AFWL/LLNL SSVCO [Side Shooting Virtual Cath- 
ode Oscillator] experiments, 15:13701 (R;US) 

PULVERIZATION 
See COMMINUTION 
PULVERIZED FUEL ASH 
See FLY ASH 
PULVERIZED FUELS 

Beneficiated fine particle coal as a source of energy in small- 
user applications, 15:12180 (RA;US) 

Low NO,/SO, burner trials: CFB Gagetown, 15:12400 (R;CA) 

Mineral matter transformations in combustion of size-reduced 
coal, 15:12181 (R;NL) 

Properties of ash particles generated during pulverized coal 
combustion, 15:12319 (R;US) 

PUMPED LIMITERS 
First pump limiter experiments in TORE SUPRA, 15:15685 (R;US) 
PUMPED STORAGE 

Pumped storage power plant in the Sea of Galilee - quantifica- 
tion of benefits to the electricity economy, 15:13025 (R;IL;in 
Hebrew) 

PUMPED STORAGE POWER PLANTS 

An adjustable speed operation system for pumped storage hy- 
dro power plant: Report 4.3.17, 15:13022 (RA;CA) 

Pumped storage power plant in the Sea of Galilee - quantifica- 
tion of benefits to the electricity economy, 15:13025 (R;IL;In 
Hebrew) 

Qualifications in energy, 15:12365 (R;IL) 

PUREX PROCESS 

Co-transport effects of plutonium, neptunium, uranium, ruthe- 
nium and iron in practice-relevant aqueous and organic 
media, 15:12645 (RA;DE;In German) 
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Lectures of the 1988 status report of the sponsor of the project 
"University Research into the Nuclear Fuel Cycle’, 15:12640 
(R;DE;in German) 

Multi-element analysis in radioactive reprocessing solutions by 
means of TRFA, 15:12641 (RA;DE;in German) 

Post-precipitations from MOX fuel solutions and analysis of mi- 
croparticle formation in the PUREX process, 15:12643 
(RA;DE;in German) 

Solubility characteristics and methods of separating palladium, 
rhodium and ruthenium from dissolver residues, 15:12642 
(RA;DE;in German) 


Pvc 
A thermal cover for greenhouses - summary of experience dur- 
ing the last 3 years. Annual report, Apr 1983 to Mar 1984, 
15:13865 (R;IL;in Hebrew) 
Health-hazard evaluation report MHETA 88-214-1952, Flying W 
Plastics Company, Glenville, West Virginia, 15:14880 (R;US) 


PWR TYPE REACTORS 

See also CATAWBA-1 REACTOR 
CATAWBA-2 REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
GENKAI-1 REACTOR 
GENKAI-2 REACTOR 
OBRIGHEIM REACTOR 
SAN ONOFRE-1 REACTOR 
SAN ONOFRE-2 REACTOR 
SHIPPINGPORT REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
THREE MILE ISLAND-1 REACTOR 
WESTINGHOUSE STANDARD REACTOR 


Aging 
The use of NPAR [Nuclear Plant Aging Research] results in 
pliant inspection activities, 15:13416 (R;US) 


Burnup 
Standard- and extended-burnup PWR [pressurized-water reac- 
tor] and BWR [boiling-water reactor] reactor models for the 
ORIGEN2 computer code, 15:13329 (R;US) 


Construction 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable: 2.1.2.3: De- 
sign requirements/guidelines to facilitate constructibility, 
15:13315 (R;US) 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.5: Con- 
struction methods materials and tools, 15:13317 (R;US) 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.6: Con- 
struction management approaches, 15:13318 (R;US) 


Control Elements 
ARROTTA-HERMITE code comparison: Final report, 15:13424 
(R;US) 


Control Rod Drives 
Three-dimensional space-time dependent analysis of a rod 
ejection accident in 2 PWR, 15:13397 (R;CH) 


Core Flooding Systems 
Contribution to the two dimensional phenomena analysis which 
occur during the reflooding of the pressurized water reactor’s 
core. Propagation of the quenching front, 15:14548 (R;FR;In 
French) 


Design 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.7: Cost 
and schedule monitoring and control methods, 15:13319 
(R;US) 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.2: Nu- 
clear power plant cost and schedule drivers, 15:13314 (R;US) 
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Regulations 


Eccs 
Quantifying reactor safety margins: Application of code scaling, 
applicability, and uncertainty evaluation methodology to a 
large-break, loss-of-coolant accident, 15:13437 (R;US) 
Fire Prevention 
Nuclear power plants: A unique challenge to fire safety, 
15:13450 (R;US) 
Fuel Assemblies 
A universal PWR spectral history correction, 15:13334 (R;GB) 
Fuel Elements 
An energy dependent spatial approximation for transport deflec- 
tion calculations, 15:13333 (R;FR) 
Fuel Management 
Construction and utilization of linear empirical core models for 
PWR in-core fuel management, 15:13346 (D;US) 
Plutonium utilization in different reactor types in France, 
15:13349 (J;US) 
Quantification of cost of margin associated with in-core nuclear 
fuel management for a PWR, 15:13348 (J;US) 
Fuel Rods 
Criticality experiments with neutron flux traps containing voids, 
15:14536 (J;US) 
Heat Transfer 
MINET [momentum integral network] code documentation, 
15:13323 (R;US) 
Human Factors Engineering 
The effects of loca! control station design variation on plant risk, 
15:13312 (R;US) 
Hydraulics 
MINET [momentum integral network] code documentation, 
15:13323 (R;US) 
Inspection 
Nondestructive examination (NDE) reliability for inservice in- 
spection of light water reactors: Semi-annual report, October 
1987—March 1988: Volume 8, 15:13324 (R;US) 
Loss Of Coolant 
Multiloop Integral System Test (MIST): Final report: RE- 
LAP5/MOD2 MIST analysis comparisons, 15:13441 (R;US) 
Quantifying reactor safety margins: Application of code scaling, 
applicability, and uncertainty evaluation methodology to a 
large-break, loss-of-coolant accident, 15:13437 (R;US) 
RELAPS/MOD2 calculation of OECD-LOFT test LP-SB-03, 
15:13448 (R;US) 
Modular Structures 
Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.4: Pre- 
fabrication and modularization approach and implementation, 
15:13316 (R;US) 
Performance 
Performance of PWR nuclear power plants, 15:13338 (R;BR;In 
Portuguese) 
Prefabricated Buildings 
Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.4: Pre- 
fabrication and moduiarization approach and implementation, 
15:13316 (R;US) 
Pressure Vessels 
Regulatory analysis for the resolution of Generic Issue 94, 
“Additional low-temperature overpressure protection for light- 
water reactors”, 15:13345 (R;US) 
Primary Coolant Circuits 
Dissolution and deposition at the surface of authentic PWR pri- 
mary circuit corrosion product oxide: results for cobalt and 
manganese at 300°C, 15:13361 (R;GB) 
Experience with the random-walk boronimeter, 15:13353 (J;US) 
Reactor vessel and steam generator closure improvements, 
15:13351 (J;US) 
Radiation Monitoring 
NRC TLD direct radiation monitoring network: Progress report, 
July-September 1989, 15:13434 (R;US) 
Radioactive Effluents 
The retention of radioactive noble gases in nuclear power sta- 
tions by means of activated charcoal delay systems: A status 
report: Final report, 15:13321 (R;LU) 


Radioactive Waste Management 

Overview of the R & D program direct disposal, 15:12669 (RA;US) 

Packaging/handling/disposal concepts: Introduction, 15:13310 
(RA;US) 

Status of Entsorgung in the Federal Republic of Germany, 
15:13311 (RA;US) 

The Gorleben pilot conditioning plant, 15:12657 (RA;US) 

The POLLUX cask system, 15:12660 (RA;US) 

The demonstration experiment Thermal Simulation of Drift Em- 
placement, 15:12654 (RA;US) 


Reactor Accidents 

Post-test calculation of thermal-hydraulic behaviour in Demona 
experiment B3 with various computer codes used in EC Mem- 
ber States, 15:13340 (R;FR) 

SIPA: French simulator for training and analysis in postaccident 
situations, 15:13491 (J;US) 

Safety research programs sponsored by Office of Nuclear Reg- 
ulatory Research: Progress report, April 1-June 30, 1989: 
Volume 9, No. 2, 15:13435 (R;US) 

Reactor Components 

Guidelines for the technical evaluation of replacement items in 
nuclear power plants (NCIG-11): Final report, 15:13320 (R;US) 

The impact of light-water reactor decontaminations on solidifica- 
tion, waste disposal, and associated occupational exposure, 
15:13322 (RA;US) 

Reactor Cooling Systems 

An assessment of the annular flow transition criteria and inter- 
phase friction models in RELAP5/MOD2, 15:13336 (R;GB) 

Cocurrent flow in an atmospheric pressure air-water model of a 
PWR hot leg at 0.114 scale, 15:13335 (R;GB) 

Surge-line thermal stratification: Displacements and fatigue 
damage computations, 15:13352 (J;US) 

The NCSU [North Carolina State Univ.] freon PWR [pressurized 
water reactor] loop, 15:13347 (J;US) 

The impact of LWR decontaminations on solidification, waste 
disposal and associated occupational exposure: Volume 6, 
15:13436 (R;US) 

The nature and behavior of particulates in PWR primary coolant: 
Final report, 15:13339 (R;US) 

Reactor Licensing 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, July-September 1989, 15:13376 (R;US) 

United States Nuclear Regulatory Commission staff practice 
and procedure digest: Commission, Appeal Board and Li- 
censing Board decisions, July 1972—June 1989: Revision 4, 
15:13372 (R;US) 

United States Nuclear Regulatory Commission staff practice 
and procedure digest: Commission, Appeal Board and Li- 
censing Board decisions, July 1972—March 1989: Revision 3, 
15:13371 (R;US) 

Reactor Operation 

Incentive regulation of nuclear power plants by state Public Util- 
ity Commissions, 15:13379 (R;US) 

Licensee Event Report (LER) compilation for month of Novem- 
ber 1989: Volume 8, No. 11, 15:13377 (R;US) 

Reactor Safety 

Developmental Light-Water Reactor Program: Summary and 

progress report for FY 1989, 15:13328 (R;US) 
Reactor Safety Experiments 

Supplemental description of ROSA-IV/LSTF with No.1 simu- 

lated fuel-rod assembly, 15:13427 (R;JP) 
Reactor Simulators 

SIPA: French simulator for training and analysis in postaccident 

situations, 15:13491 (J;US) 
Reactor Technology 

Technology programs in support of advanced light water reactor 
plants: Construction: Final report, Deliverable 2.1.2.1: Past 
and present successes and problems in construction, 
15:13313 (R;US) 

Regulations 

Regulatory analysis for the resolution of Generic Issue 94, 
“Additional low-temperature overpressure protection for light- 
water reactors”, 15:13345 (R;US) 
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Relief Vaives 


Relief Valves 
Technical findings and regulatory analysis related to generic is- 
sue 70: Evaluation of power-operated relief valve and block 
valve reliability in PWR [Pressurized Water Reactor] nuclear 
power plants, 15:13344 (R;US) 
Risk Assessment 
Risk-based configuration control system: Analysis and ap- 
proaches, 15:13417 (R;US) 
Safety system function trend indicator: Theory and test applica- 
tion, 15:13418 (R;US) 
Satety 
Some local dilution transient in a pressurized water reactor, 
15:13343 (R;SE) 
Two-Dimensional Calculations 
Contribution to the two dimensional phenomena analysis which 
occur during the reflooding of the pressurized water reactor’s 
core. Propagation of the quenching front, 15:14548 (R;FR;In 
French) 
Waste Management 
Packaging/handling/disposal concepts: Introduction, 15:13310 
(RA;US) 
Status of Entsorgung in the Federal Republic of Germany, 
15:13311 (RA;US) 
The Gorleben pilot conditioning plant, 15:12657 (RA;US) 
The POLLUX cask system, 15:12660 (RA;US) 
The demonstration experiment Thermal Simulation of Drift Em- 
placement, 15:12654 (RA;US) 
Welded Joints 
Investigations of Irradiation-Anneal-Reirradiation (IAR) properties 
trends of RPV welds: Phase 2 Final report, 15:13447 (R;US) 
PWR/41 TYPE REACTORS 
See WESTINGHOUSE STANDARD REACTOR 
PYRANOMETERS 
Investigation of the distribution of solar energy in Israel: estab- 
lishment of a station network and creation of a data base for 
insolation and related meteorological measurements. Part | - 
the Negev. First year final report, 15:13031 (R;IL;in Hebrew) 
PYRAZINES 
Reductive quenching of the luminescent excited state of 
tris(2,2'-bipyrazine)ruthenium(2+) ion in aqueous solution, 
15:14428 (J;US) 
Synthesis and properties of conducting bridged macrocyclic 
metal complexes, 15:14333 (J;IL) 
PYRAZOLES 
ESR study of the solution thermochromism resulting from low- 
temperature isomerization of pyrazolato-bridged dirhodium 
complexes generated via electrochemical oxidation, 15:14386 
(J;US) 
PYRENE 
Supercritical fluid thermodynamics for coal processing: Topical 
report, September 15, 1988-September 30, 1989, 15:12313 
(R;US) 
PYRIDINE 
Thermodynamics of the solvent swelling of coal: Technical 
progress report No. 5, September 1, 1989—-November 30, 
1989, 15:12314 (R;US) 
PYRIDINES 
See also BIPYRIDINES 
PYRIDINE 
QUINOLINES 
Reactions of sulfur dioxide with photochemically generated 
polypyridyl complexes of chromium(|l). Calculation of the 
SO2/SO2°~ self-exchange rate constant, 15:14358 (J;US) 
PYRITE 
A new approach in ultrapurification of coal by selective floccula- 
tion: Quarterly report, 15:12255 (R;US) 
Mineral matter transformations in combustion of size-reduced 
coal, 15:12181 (R;NL) 
PYRITES 
See PYRITE 
PYROLYSIS 
Fate of organic sulfur in US and Israeli oil shales. Annual Re- 
port, 1 February 1985-31 January 1986, 15:12613 (R;IL) 
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Production of liquids from coal by low-temperature pyrolysis. Fi- 
nal report, 1 April 1983-30 September 1983, 15:12298 (R;IL) 
The fluidized bed pyrolysis of bitumen-impregnated sandstone 
from the tar sand deposits of Utah, 15:12606 (RA;CA) 
PYROLYSIS PRODUCTS 
See also CHARS 
Co-pyrolysis of coal and hydrocarbon residues, 15:12261 
(R;XE;In French) 
PYROMETERS 
Development of the blackbody probe type pyrometer (Part 1). 
Experimental study on the fundamental characteristics, 
15:14755 (R;JP;in Japanese) 
PYROTECHNIC DEVICES 
Microconvective heating of granular explosives by a semicon- 
ductor bridge, 15:14813 (R;US) 
PYRROLES 
Laser-induced temperature-jump thermocouple effects as an in- 
dicator of carrier (electron or hole) properties of conducting 
polymers, 15:14411 (BA;US) 


Q 


QUADRUPOLE LINACS 
Design study of a 25.5-MHz split coaxial RFQ, 15:14674 (R;JP) 
QUALITY ASSURANCE 
Closeout of IE bulletin 80-02: Inadequate quality assurance for 
nuclear supplied equipment: Final report, 15:13325 (R;US) 
QUANTITATIVE CHEMICAL ANALYSIS 
See also GRAVIMETRIC ANALYSIS 
Coal minerals analysis. A check on inter-laboratory agreement, 
15:12316 (R;NL) 
QUANTUM CHROMODYNAMICS 
A study on the determination of the scale parameter Lambdays 
of quantum chromodynamics at LEP | energies, 15:15440 
(R;DE;In German) 
Perturbative QCD calculations of weak-boson production in as- 
sociation with jets at hadron colliders, 15:15480 (J;US) 
Phenomenology of color-dielectrics in SU(3) oio,, 15:15503 
(R;FR) 
QCD and event simulation, 15:15438 (R;US) 
The renormalization group and lattice QCD, 15:15505 (R;US) 
Two topics in quantum chromodynamics, 15:15468 (R;US) 
QUANTUM ELECTRODYNAMICS 
Calculation of linear and non-linear spin-orbit resonance effects 
in the radiative polarization of electrons in storage rings using 
QED techniques, 15:14742 (J;US) 
Glueballs and their properties in the framework of an extended 
bag model, 15:15448 (R;DE;in German) 
QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM GRAVITY 
Generating functional for the energy-momentum tensor in two 
dimensional conformal field theory, 15:15493 (R;DE) 
Geometric continuum regularization of quantum field theory, 
15:15506 (R;US) 
Quantum field theory on higher-genus Riemann surfaces: b-c 
systems, 15:15507 (R;JP) 
Zero-mode contribution to free energy of classical solution at fi- 
nite temperature, 15:15500 (R;JP) 
QUANTUM GRAVITY 
Geometric continuum regularization of quantum field theory, 
15:15506 (R;US) 
Reparametrization BRS cohomology in two-dimensional gravity 
and non-critical string theories, 15:15492 (R;JP) 
QUANTUM MECHANICS 
Integration of operator differential equations, 15:15631 (J;US) 
Rigorous formulation of quantum transition state theory and its 
dynamical corrections, 15:14407 (J;US) 
QUARK CONFINEMENT 
See BAG MODEL 





QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Kinetic coefficients for quark-antiquark plasma with quantal 
treatment of color, 15:15499 (R;PL) 
Quark plasma transport equation, 15:15453 (R;PL) 
QUARK MODEL 
See also BAG MODEL 
COLOR MODEL 
STRING MODELS 
Helicity and isospin asymmetries in the electroproduction of nu- 
cleon resonances, 15:15441 (R;DE) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 


QUARK-GLUON INTERACTIONS 
A program of ‘quark-gluon’ spectroscopy at BNL, 15:15405 
(R;US) 
Bumps and poles in the S-matrix: A systematic study of 0** and 
2** mesons plus a molecule approach to the E(1420) in the 
KK-x system, 15:15403 (R;US) 
Quarks and gluons in hadrons and nuclei, 15:15443 (R;US) 
Quarks and gluons in hadrons and nuclei, 15:15442 (R;US) 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKONIUM 
See also CHARMONIUM 
STRANGEONIUM 
Flavor-changing decays of fourth-generation quarkonium, 
15:15482 (J;US) 
Squark and squarkonium production by gauge-boson fusion at 
TeV e*e- colliders, 15:15477 (J;US) 
QUARKS 
Heavy quark physics, 15:15407 (B;US) 
Massive quark polarization in Quantum Chromodynamics sub- 
processes, 15:15444 (R;US) 
Massive-top-quark decay with emission of a photon or a gluon, 
15:15481 (J;US) 4 
Measurement of e*e- bb forward-backward charge asymme- 
try between ,/s =52 and 57 GeV, 15:15428 (J;US) 
Searches for new quarks and leptons produced in Z-boson de- 
cay, 15:15430 (J;US) 
Signals of top quarks with charged-Higgs-boson decay at pp 
colliders, 15:15479 (J;US) 
Squark and squarkonium production by gauge-boson fusion at 
TeV ete- colliders, 15:15477 (J;US) 
QUARTZ 
Carbon, oxygen, and sulfur isotope studies of the hydrothermal 
mineralization in the Gavnunim Valley, Makhtesh Ramon, Is- 
rael, 15:13145 (J;IL) 
Potassium-argon ages of polymetallic mineralization in the Gav- 
nunim Valley, Makhtesh Ramon, Israel, 15:15291 (J;IL) 
QUATERNARY PERIOD 
See also PLEISTOCENE EPOCH 
Neotectonics of the northern Arava, 15:15013 (RA;IL;In Hebrew) 
Stages in the development of the Arava Valley - identifying and 
dating of tectonic events using geomorphological methods 
and their meanings with respect to current seismic events, 
15:15018 (RA;IL;in Hebrew) 
QUEBEC 
Hydro-Quebec annual report, 1988, 15:13676 (R;CA) 
QUEENSLAND 
Analysis of chain pillar stability, German Creek Central Colliery, 
Central Queensland, 15:12352 (R;AU) 
Geological structure of coal mining in the Bowen Basin - |: 
Moura, 15:12349 (R;AU) 
QUINOLINES 
Quinoline degradation by a bacterium isolated from deep sub- 
surface sediments, 15:15147 (R;US) 
QUINONE 
See BENZOQUINONES 


QUINONES 
See also ANTHRAQUINONES 
BENZOQUINONES 

Effects of the addition of alcohols, cryoprotective agents, and salts 
on the photoionization yield of chlorophyll a in frozen vesicle 
solutions with and without electron acceptors, 15:14435 (J;US) 

Photoinduced electron transfer processes in homogeneous and 
microheterogeneous solutions: Progress report, April 16, 
1989—December 1, 1989, 15:14418 (R;US) 


R CODES 

User's guide for RAFSCATT, 15:12819 (R;US) 
R-1650 RESONANCES 

See MESONS 
RADAR 

See also OPTICAL RADAR 

Comparison between radar data and geophysical, geological 
and hydrological borehole paramenters by multivariate analy- 
sis of data, 15:12918 (R;SE) 

Present situation of remote sensing technology and its prob- 
lems. Present situation of wave remote sensing and its future, 
15:14795 (RA;JP;in Japanese) 

RADIANT HEAT TRANSFER 
Principles of heat transfer theory, 15:13762 (RA;IL;in Hebrew) 
RADIATION BUILDUP 
See BUILDUP 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
POSITION SENSITIVE DETECTORS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
TRANSITION RADIATION DETECTORS 

A general purpose calibration facility for use in x-ray astronomy, 
15:14783 (BA;US) 

Radiation detectors and their uses, 15:14775 (R;JP) 

Review on micro-wave high temperature superconductivity. Nb- 
high temperature superconductor point-contacting Josephson 
junction, 15:14143 (RA;JP;in Japanese) 

RADIATION DOSES 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, December 1989, 15:15055 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, November 1989, 15:15054 (R;US) 

Hanford internal dosimetry program manual, 15:15197 (R;US) 

Individual dose measurements. Report of 1988, 15:15591 
(R;SE;In Swedish) 

RADIATION EFFECTS 
Radiation environment for the White Sands Missile Range Fast 
Burst Reactor in outdoor operations, 15:13407 (RA;US) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING 
Hardness parameter studies at the White Sands Missile Range 
fast burst reactor, 15:13405 (RA;US) 
RADIATION HARDENING (CHEMICAL) 
See POLYMERIZATION 
RADIATION HAZARDS 

Environmental impact statements: Nuclear generation, radioac- 
tive waste disposal, and isotope-separation projects. June 
1973-September 1989 (Citations from the NTIS data base). 
Report for June 1973-September 1989, 15:13635 (R;US) 

Environmental restoration field office management pian, 
15:12966 (R;US) 
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RADIATION HAZARDS 


General employee orientation training course: Radiation safety 
instructor's guide: Volume 2: Revision 1, 15:12975 (R;US) 
General empioyee orientation training course: Radiation safety 
student handbook: Revision 1, 15:12974 (R;US) 

Radiation safety review guide for safety analysis reports and 
safety analysis documents: Volume 2, Radiation safety re- 
view reference criteria, 15:12973 (R;US) 


RADIATION HEATING 
Measurement of radiation property of long infrared emitter and 
examination of infrared radiation heating process, 15:13715 
(R;JP:in Japanese) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INDUCED MUTANTS 
Risk estimation of radiation mutagenesis in man by using cul- 
tured mammalian cells, 15:15195 (RA;JP;in Japanese) 


RADIATION MONITORING 

Evaluation means of the consequences on the environment of 

an accidental situation, 15:13420 (R;FR;In French) 
RADIATION MONITORS 

See also NEUTRON MONITORS 

Advantages of a modular design approach for radiological in- 
strumentation, 15:14752 (R;US) 

RADIATION PROTECTION 

AFRRI (Armed Forces Radiobiology Research Institute) reports, 
April-June 1989. Technical report, 15:15186 (R;US) 

Domains of practice: Relationship to Part 2 of the American Board 
of Health Physics Certification Examination, 15:15204 (R;US) 

Federal employee radiation safety program training for man- 
agers and supervisors: Volume 1, Student handbook, 
15:12978 (R;US) 

Federal employee radiation safety program training for man- 
agers and supervisors: Volume 2, Instructor's guide, 
15:12979 (R;US) 

Radiation safety review guide for conceptual design reports, 
15:12970 (R;US) 

Radiation safety review guide for safety analysis reports and 
safety analysis documents: Volume 1, Radiation safety re- 
view guide, 15:12972 (R;US) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 

For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC x- 
RAY SOURCES. 

Smith-Purcell radiation in the high conductivity and plasma fre- 
quency limits, 15:14668 (J;US) 

RADIATIONS 
See also ELECTROMAGNETIC RADIATION 
SOLAR RADIATION 

Off-site environmental monitoring report: Radiation monitoring 
around United States nuclear test areas, calendar year 1988, 
15:15189 (R;US) 

Theory of atomic spectral emission intensity, 15:15369 (R;SE) 

RADIATORS 

Limited to heat radiators. 

Condensation fluid dynamics and heat transfer on rotating spher- 
ical surfaces in a microgravitational field, 15:14556 (R;US) 

Design and demonstration of a high-temperature, deployable, 
membrane heat-pipe radiator element, 15:13800 (BA;US) 

Health-hazard evaluation report HETA 88-354-1955, Lakewood 
Radiator Shop, Denver, Colorado, 15:14879 (R;US) 

RADICALS 
Not to be used for compound descriptions. 
See also HYDRONIUM RADICALS 
HYDROXYL RADICALS 
PEROXY RADICALS 
PHENOXY RADICALS 

Coal Research Center. Final scientific report, 15:12293 (R;IL;In 

Hebrew and English) 
RADIOACTIVE AEROSOLS 

Assessment of Radon-220 (Thoron) releases from fuel repro- 

cessing at Hanford, 15:12646 (R;US) 
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Studies on aerosol formation in the HAW vitrification process, 
15:12745 (RA;DE;In German) 

The response of the aerodynamic particle sizer to nonspherical 
particles and use in experimental determination of dynamic 
shape factor, 15:13443 (R;US) 

RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 


RADIOACTIVE EFFLUENTS 

Pilot-scale demonstration of process wastewater decontamina- 
tion using chabazite zeolites, 15:12725 (R;US) 

The retention of radioactive noble gases in nuclear power sta- 
tions by means of activated charcoal delay systems: A status 
report: Final report, 15:13321 (R;LU) 

RADIOACTIVE GASEOUS WASTES 

See GASEOUS WASTES 

RADIOACTIVE WASTES 


RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 
Air Transport 
Radiation doses arising from the air transport of radioactive ma- 
terials, 15:14509 (RA;US) 
The yellow cake accident at the Ezeiza Airport, 15:14487 (RA;US) 
Atmospheric Circulation 
MESORAD dose assessment of the Chernobyl reactor accident, 
15:15198 (R;US) 
Emission 
Addendum to the Oak Ridge Reservation, Paducah Gaseous 
Diffusion Plant, and Portsmouth Gaseous Diffusion Plant site 
environmental reports for 1988, 15:14856 (R;US) 
Maritime Transport 
Radiation doses arising from the sea transport of radioactive 
materials, 15:14511 (RA;US) 


Monitoring 

Argonne National Laboratory-east site environmental report for 
calendar year 1988, 15:14840 (R;US) 

Portsmouth Gaseous Diffusion Plant site environmental report 
for 1988, 15:12705 (R;US) 

Packaging 

A new basket for transport/storage casks, 15:14502 (RA;US) 

A review of information on flow equations for the assessment of 
leaks in radioactive transport containers, 15:14475 (RA;US) 

Chairman's welcome, 15:14457 (RA;US) 

Characteristics of flexible foams under impact conditions - Den- 
sity variation, analysis and experiments, 15:14465 (RA;US) 
DOE's (Department of Energy's) DOT (Department of Trans- 
portation) specification 7A type A packaging program - An 

update and future directions, 15:14513 (RA;US) 

Development of the TMI-2 fuel debris shipment program: Lessons 
learned for future spent fuel shipment, 15:14504 (RA;US) 

Evolution of radiation doses received by workers and the public 
during the transportation of radioactive materials in France, 
15:14508 (RA;US) 

Heat transfer and thermal tests of a 100-ton class dry-type 
spent fuel transport cask, 15:14495 (RA;US) 

Heat transfer in severe accident simulations, 15:14496 (RA;US) 

Keynote address, 15:14458 (RA;US) 

Leak-testing to demonstrate retention of particulates, 15:14500 
(RA;US) 

Leaktightness definitions for and leakage tests on packages for 
the transport of radioactive materials, 15:14518 (RA;US) 

On the compliance of type A packages with the requirements of 
the regulations, 15:14512 (RA;US) 

Operational/preshipment leak testing of large transport pack- 
ages, 15:14506 (RA;US) 

Packaging requirements under the new regulatory changes and 
their effects on the shippers quality control program, 15:14516 
(RA;US) 

Radioactive material package seal technology experiments, 
15:14497 (RA;US) 

Reflections upon the nuclear transport regulations as they have 
emerged over the past several decades, 15:14503 (RA;US) 

The NLI-1/2 tipover accident, 15:14485 (RA;US) 





The challenges of radioactive waste transportation, 15:14460 
(RA;US) 

The yellow cake accident at the Ezeiza Airport, 15:14487 (RA;US) 

Thermal analyses of a generic rail cask model and thermal re- 
sponse of a test article using different high-temperature 
boundary conditions, 15:14505 (RA;US) 

Quality Assurance 

OPAS - Operation Quality Assurance System for a radioactive 

material transport company, 15:14515 (RA;US) 
Radionuclide Migration 

Characterization and control of radionuclide emissions from 
elemental phosphorus production. Report for May 1988- 
February 1989, 15:14877 (R;US) 

Road Transport 

A comparison of yearly radiation dose to drivers from various 
types of radioactive materials, 15:14510 (RA;US) 

The NLI-1/2 tipover accident, 15:14485 (RA;US) 

Transport 

A historical summary of transportation accidents and incidents in- 
volving radioactive materials (1971-1988), 15:14484 (RA;US) 

A new basket for transport/storage casks, 15:14502 (RA;US) 

Chairman's welcome, 15:14457 (RA;US) 

Compliance assurance and regulatory agency's cooperation in 
the UK. (Benefits resulting from cooperation between the UK 
Regulatory Enforcing Agencies and the use of quality assur- 
ance as a method of assuring compliance), 15:14517 (RA;US) 

Evolution of radiation doses received by workers and the public 
during the transportation of radioactive materials in France, 
15:14508 (RA;US) 

HTAS2: A three-dimensional transient shipping cask analysis 
tool, 15:14490 (RA;US) 

Heat transfer and thermal tests of a 100-ton class dry-type 
spent fuel transport cask, 15:14495 (RA;US) 

Keynote address, 15:14458 (RA;US) 

Leak-testing to demonstrate retention of particulates, 15:14500 
(RA;US) 

Microcracks and energy resources: Final report, July 1, 1978— 
November 14, 1987, 15:12683 (R;US) 

OPAS - Operation Quality Assurance System for a radioactive 
material transport company, 15:14515 (RA;US) 

On the compliance of type A packages with the requirements of 
the regulations, 15:14512 (RA;US) 

OperationalV/preshipment leak testing of large transport pack- 
ages, 15:14506 (RA;US) 

Reflections upon the nuclear transport regulations as they have 
emerged over the past several decades, 15:14503 (RA;US) 
The 9th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings: Volume 2, 

15:12673 (R;US) 

The 9th international symposium on the packaging and trans- 
portation of radioactive materials: Proceedings: Volume 3, 
15:12674 (R;US) 

The challenges of radioactive waste transportation, 15:14460 
(RA;US) 

Thermal analyses of a generic rail cask model and thermal re- 
sponse of a test article using different high-temperature 
boundary conditions, 15:14505 (RA;US) 

Transport Regulations 

Compliance assurance and regulatory agency's cooperation in 
the UK. (Benefits resulting from cooperation between the UK 
Regulatory Enforcing Agencies and the use of quality assur- 
ance as a method of assuring compliance), 15:14517 (RA;US) 

Packaging requirements under the new regulatory changes and 
their effects on the shippers quality control program, 15:14516 
(RA;US) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 
RADIOACTIVE WASTE DISPOSAL 

Comparing risks from low-level radioactive waste disposal on 
land and in the ocean: A review of agreements/statutes, sce- 
narios, processing/packaging/disposal technologies, models, 
and decision analysis methods, 15:12927 (R;US) 

Wireline sidewall coring, 15:12708 (R;US) 


RADIOACTIVE WASTE FACILITIES 
Design 


Document Types 

A glossary of terms used in research relating to the far-field en- 

vironment of a radioactive waste repository, 15:12652 (R;GB) 
Encapsulation 

The potential use of transmission tomography techniques for 
the quality checking of cement encapsulated and vitrified 
wastes, 15:14566 (R;GB) 

Environmental Effects 

Environmental assessment of remedial action at the Monument 
Valley uranium mill tailings site, Monument Valley, Arizona: 
Final report, 15:12968 (R;US) 

Environmental monitoring of low-level radioactive waste dis- 
posal facility, 15:12717 (R;US) 

Environmental impacts 

A glossary of terms used in research relating to the far-field en- 
vironment of a radioactive waste repository, 15:12652 (R;GB) 

Environmental assessment of remedial action at the Monument 
Valley uranium mill tailings site, Monument Valley, Arizona: 
Final report, 15:12968 (R;US) 

Laboratories ; 

Management and ultimate storage of wastes from nuclear 
power production: Underground hardrock laboratory, 
15:12713 (R;SE;in Swedish) 

Land Pollution 

Superfund Record of Decision (EPA Region 2): Glen Ridge Ra- 
dium, NJ. (First Remedial Action), June 1989, 15:12731 (R;US) 

Superfund Record of Decision (EPA Region 2): Montclair/West 
Orange, Radium, NJ. (First Remedial Action), June 1989, 
15:12730 (R;US) 

Leaching 

Modelling the behaviour of organic degradation products, 

15:12716 (R;GB) 
Low-Level Radioactive Wastes 

Radioactivity partitioning in incinerators for miscellaneous low- 

level wastes, 15:12703 (R;GB) 
Minimization 

Annual status report of the plan and schedule to discontinue dis- 
posal of contaminated liquids into the soil column at the 
Hanford Site, Fiscal year 1989, 15:12940 (R;US) 

Pertormance Testing 

Background information for the development of a low-level 
waste performance assessment methodology: Identification 
and recommendation of computer codes, 15:12721 (R;US) 

Public Relations 

Planning and consultation procedures for low-level radioactive 
waste disposal: a comparative analysis of overseas experi- 
ence, 15:12934 (R;GB) 

Radiation Hazards 

Environmental impact statements: Nuclear generation, radioac- 
tive waste disposal, and isotope-separation projects. June 
1973-September 1989 (Citations from the NTIS data base). 
Report for June 1973-September 1989, 15:13635 (R;US) 

Research Programs 

Comments on US approach to backfilling: Thermochemical 
characterization of crushed salt, 15:12656 (RA;US) 

KFK annual report on research and development activities in 
1988, 15:15785 (R;DE;In German) 

Technology Assessment 
Development and assessment of liquid-waste disposal-site clo- 
sure technology, 15:12943 (R;US) 
Underground Disposal 
The Stripa project. Annual report 1988, 15:12923 (R;SE) 
Vitrification 

The potential use of transmission tomography techniques for 
the quality checking of cement encapsulated and vitrified 
wastes, 15:14566 (R;GB) 

RADIOACTIVE WASTE FACILITIES 

See also WIPP 

Design 

Basalt Waste Isolation Project Performance Assessment Plan: 
Revision 1, 15:12779 (R;US) 

Exploratory shaft facility, repository design, and waste package 
design, 15:12665 (RA;US) 
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RADIOACTIVE WASTE FACILITIES 


Design 


Exploratory shaft test facility in basalt, Project B-314: Precon- 
ceptual design report, 15:12751 (R;US) 

Functional design criteria: Basalt Waste Isolation Project Near- 
Surface Test Facility, Phase 2, 15:12761 (R;US) 

Long-term isolation of high-level radioactive waste in salt reposi- 
tories containing brine, 15:12964 (J;US) 

Nuclear waste repository in basalt project B-301 preconceptual 
design report, 15:12759 (R;US) 

Nuclear waste repository in basalt: Project B-301: Volume 2, 
Surface facilities; Volume 5, Waste handling system; Volume 
6-A, Service systems, 15:12748 (R;US) 

Packaging/handling/disposal concepts: Introduction, 15:13310 
(RA;US) 

Evaluation 

Supplement to MRS [Monitored Retrievable Storage] systems 
study, Task F: Transportation impacts of a monitored retriev- 
able storage facility: Technical report, 15:12670 (R;US) 

The 1988 state-by-state assessment of Low-Level Radioactive 
Wastes received at commercial disposal sites, 15:12684 
(R;US) 

Health Hazards 

Lawrence Livermore National Laboratory RCRA [Resource 
Conservation and Recovery Act] Part B health risk assess- 
ment: Phase 1, Existing hazardous waste management 
incinerator, 15:15230 (R;US) 

Mathematical Models 

The AREST [Analytical REpository Source-Term] code: User's 
guide for the Analytical Repository Source-Term model, 
15:12733 (R;US) 

Monitoring 

Remedial investigation and feasibility study for the Lawrence 
Livermore National Laboratory Site 300 Pit 7 complex: Ap- 
pendices, 15:12926 (R;US) 

Performance Testing 

Background information for the development of a low-level 
waste performance assessment methodology: Identification 
of potential exposure pathways, 15:12718 (R;US) 

Events and processes for constructing scenarios for the release 
of transuranic waste from the Waste Isolaton Pilot Plant, 
southeastern New Mexico, 15:12915 (R;US) 

Waste package performance in unsaturated rock, 15:12709 
(R;US) 

Program Management 

Status of Entsorgung in the Federal Republic of Germany, 

15:13311 (RA;US) 
Risk Assessment 

Lawrence Livermore National Laboratory RCRA [Resource 
Conservation and Recovery Act] Part B health risk assess- 
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15:14501 (RA;US) 
Contribution to internal pressure and flammable gas concentra- 
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High capacity cask (TN28V) and International Transport System 
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waste performance assessment methodology: Selection and 
integration of models: Volume 3, 15:12720 (R;US) 

Characterization and control of radionuclide emissions from 
elemental phosphorus production. Report for May 1988- 
February 1989, 15:14877 (R;US) 
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RAJASTHAN-2 REACTOR 
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and future aspect of M-Bahn, 15:14620 (RA;JP;in Japanese) 
Latest trend for practical use of linear motorcar. Present state 
and future aspect of HSST, 15:14046 (RA;JP;in Japanese) 
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15:13442 (R;US) 
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nuclear power plants (NCIG-11): Final report, 15:13320 (R;US) 
Licensee contractor and vendor inspection status report: Quar- 
terly report, July 1989-September 1989, 15:13369 (R;US) 
The impact of light-water reactor decontaminations on solidifica- 
tion, waste disposal, and associated occupational exposure, 
15:13322 (RA;US) 
REACTOR CONTROL SYSTEMS 
— of an expert system at a plant simulator, 15:13485 
(J;US) 
Multi-modular nuclear reactor plant simulation and control. Mas- 
ter's thesis, 15:13306 (R;US) 
oe interface in process control expert systems, 15:13486 
(J;US) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 


REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 

Application of reliability techniques to prioritize BWR [boiling wa- 
ter reactor] recirculation loop welds for in-service inspection, 
15:13327 (R;US) 

Cocurrent flow in an atmospheric pressure air-water model of a 
PWR hot leg at 0.114 scale, 15:13335 (R;GB) 

Surge-line thermal stratification: Displacements and fatigue 
damage computations, 15:13352 (J;US) 

The NCSU [North Carolina State Univ.] freon PWR [pressurized 
water reactor] loop, 15:13347 (J;US) 
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The effect of improved water chemistry on corrosion cracking of 
BWR piping: Workshop proceedings, 15:13423 (R;US) 

The impact of LWR decontaminations on solidification, waste 
disposal and associated occupational exposure: Volume 6, 
15:13436 (R;US) 

The nature and behavior of particulates in PWR primary coolant: 
Final report, 15:13339 (R;US) 

REACTOR CORE DISRUPTION 

Influence of the meshsize on the calculation of pressure loss co- 
efficients in the SIMMER-Il and AFDM code, 15:13432 
(R;DE;In German) 

REACTOR CORES 

LAPUR user's guide, 15:13326 (R;US) 

Physics experiments and lifetime performance of the light water 
breeder reactor, 15:13363 (J;US) 

Status of the University of Missouri research reactor upgrade, 
15:13476 (J;US) 

REACTOR DECOMMISSIONING 

Progress in the release of the Shippingport site and materials, 

15:13479 (J;US) 
REACTOR DISMANTLING 

Management and ultimate storage of waste from nuclear power 
production. Program for research, development and remaining 
measures: Section |, general, 15:12715 (R;SE;In Swedish) 

REACTOR EXPERIMENTAL FACILITIES 

Current status of the SKUA burst assembly machine, 15:13403 
(RA;US) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 

REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR KINETICS 

ARROTTA-HERMITE code comparison: Final report, 15:13424 

(R;US) 
REACTOR LICENSING 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, July-September 1989, 15:13376 (R;US) 

Nuclear Regulatory Commission issuances, July 1989, 
15:13374 (R;US) 

Nuclear Regulatory Commission issuances: Volume 30, No. 2, 
15:13375 (R;US) 

REACTOR MATERIALS 

To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet 
up-posted to reactor materials. 

See also NUCLEAR FUELS 

Progress in the release of the Shippingport site and materials, 
15:13479 (J;US) 

REACTOR MONITORING SYSTEMS 

Measuring and evaluation systems for performance monitoring 
of reactor or its components. Not to be confused with reactor 
control systems. 

A computer model for the transport and chemical reaction of de- 
bris in direct containment heating experiments, 15:13488 
(J;US) 

REACTOR OPERATION 

Licensee Event Report (LER) compilation for month of Novem- 

ber 1989: Volume 8, No. 11, 15:13377 (R;US) 
REACTOR OPERATORS 

Creating user-friendly emergency procedures at Catawba nu- 
clear station, 15:13473 (J;US) 

Cultural analysis: The missing factor in root-cause evaluation, 
15:13481 (J;US) 

Culture, leaders, and operator team training, 15:13467 (J;US) 

Enhancing operator performance through simulator training, 
15:13382 (J;US) 

Evaluation of an expert system at a plant simulator, 15:13485 
(J;US) 

Fitness for duty: A tried-and-true model for decision making, 
15:13466 (J;US) 

Improving operator quality at Genkai Nuclear Power Plant, 
15:13350 (J;US) 

Overtime, staffing levels, and shift schedules - their effects on 
alertness and performance, 15:13480 (J;US) 





Physical fitness: An operator's approach to coping with shift 
work, 15:13463 (J;US) 

Sleepiness and alertness in American industries, 15:13483 (J;US) 

Structured behavioral observation techniques as components of 
an effective fitness-for-duty program, 15:13464 (J;US) 

The Maryland nuclear science baccalaureate degree program: 
The utility perspective, 15:13385 (J;US) 

REACTOR PROTECTION SYSTEMS 

See also ECCS 

Evaluation of surveillance test intervals of Ko-Ri units 3 and 4 
reactor protection system, 15:13487 (J;US) 

REACTOR SAFETY 

A summary of nuclear power plant fire safety research at Sandia 
National Laboratories 1975-1987, 15:13440 (R;US) 

Developmental Light-Water Reactor Program: Summary and 
progress report for FY 1989, 15:13328 (R;US) 

Eliciting management action: Using THERP to highlight human 
factors deficiencies for trip reduction programs, 15:13470 
(J;US) 

Expert opinion in risk analysis: The NUREG-1150 methodology, 
15:13489 (J;US) 

KFK annual report on research and development activities in 
1988, 15:15785 (R;DE;In German) 

Minimizing the risks of human performance, 15:13484 (J;US) 

Total control requirement: Hanford piles, 15:14859 (R;US) 

REACTOR SIMULATORS 
Enhancing operator performance through simulator training, 
15:13382 (J;US) 
REACTOR SITING 
See SITE SELECTION 
REACTOR VESSELS 

For nonpressurized containers of reactor cores and associated 
components. 

Heavy-Section Steel Technology program fracture issues, 
15:13421 (R;US) 

REACTORS 
See also ENRICHED URANIUM REACTORS 
GAS COOLED REACTORS 
LIQUID METAL COOLED REACTORS 
RESEARCH AND TEST REACTORS 
Storage and transportation overview, 15:12666 (RA;US) 
REAL TIME SYSTEMS 
Development of forecasting system of snow accretion on wires 
of overhead transmission line, 15:13546 (R;JP;in Japanese) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECOMBINATION 

Of electrons, holes, ions, radicals or atoms. 

The impact of the semiconductor surface layer on the perfor- 
mance of the photoelectrochemical cell, 15:13061 (D;IL;In 
Hebrew and English) 

RECORDED INFORMATION 

See INFORMATION 

RECREATIONAL AREAS 

Survey on the possibility of introducing new energy to regional 

development plans, 15:13594 (R;JP;in Japanese) 
RECTENNAS 

Millimeter-wave/infrared rectenna development at Georgia Tech, 
15:14798 (RA;US) 

Vacuum microelectronics for beam power and rectennas, 
15:13496 (RA;US) 

RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 
Effects of hazardous wastes on recycling programs, 15:13990 
(RA;CA) 
RECYCLING (FUEL) 
See REPROCESSING 
RED SEA 

See also GULF OF SUEZ 

Analysis of underwater photography at Eilat Bay, 15:15073 
(RA;IL;In Hebrew) 

Circulation in the Gulf of Eilat, 15:15094 (RA;IL;in Hebrew) 


REFUSE-FUELED POWER PLANTS 


Morphology of the Red Sea north of 24 degrees North, including 
the Gulf of Suez and Eilat (PROJECT REDMAP), 15:15074 
(RA;IL) 

REDUCTASES 
See OXIDOREDUCTASES 
REENTRY VEHICLES 

Generating optimally evasive MaRV trajectories, 15:14830 

(R;US) 
REFINING 

Research on oil shales. Interim report, April-September 1984, 

15:12591 (R;IL;In Hebrew) 
REFORMER PROCESSES 

See also CATALYTIC REFORMING 

Solar chemical heat pipe. 1. 20 kW reforming/methanator in the 
solar furnace. 2. 1 MW high temperature ceramic receiver in 
the solar tower. Interim technical report for 1 April 1988-30 
July 1988, 15:13047 (R;IL;In Hebrew and English) 

REFRACTION 

Optical measurements in the Dead Sea, 15:15078 (RA;IL;in He- 

brew) 
REFRACTORIES 

Fabrication of NbN based electronic devices with silicon barri- 
ers, 15:14670 (P;US) 

Lightweight aggregates for low and high temperatures from local 
raw materials. Final report, 15:13843 (R;IL;in Hebrew and 
English) 

Lightweight aggregates for low and high temperatures from local 
raw materials. Progress report, 15:13842 (R;IL;in Hebrew and 
English) 

Material and system characterization of refractory linings for 
slagging gasifiers, 15:14162 (RA;US) 

Reactive ion etching of sputtered silicon carbide and tungsten 
thin films for device applications. Final report, 15:14606 (R;US) 

REFRIGERANTS 

Alternative compounds to reduce reliance on CFCs. Research 
memo, 15:14887 (R;GB) 

Simulation and analysis of high efficiency absorption systems 
for solar cooling. 2nd quarterly progress report for Jan 1988- 
Apr 1988, 15:13109 (R;IL) 

The status of the CFC problem. Political developments - status 
of research, 15:14858 (R;DE;In German) 

REFRIGERATING MACHINERY 
On a two-stage R-22 refrigerating system, 15:13809 (J;IL) 
REFRIGERATORS 

Development of a low-noise 10 K J-T refrigeration system. Tech- 
nical progress report, 15:14456 (R;US) 

Dilution refrigerator and solenoid for the Fermilab spin physics 
facility, 15:14728 (J;US) 

REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 

Method of extracting coal from a coal-refuse pile, 15:12344 (P;US) 

Retrofit of natural gas firing technology for control of chlorinated 
dioxin/furans in existing RDF [refuse derived fuels] combus- 
tors, 15:14585 (RA;CA) 

The physical chemical and environmental properties of coal- 
RDF [refuse derived fuel] fly ash, 15:13009 (RA;CA) 

The use of cotton waste to obtain energy for greenhouse heat- 
ing by direct burning. Annual report, Apr 1985 to Mar 1986, 
15:13866 (R;IL;in Hebrew) 

REFUSE-FUELED BOILERS 

A new concept: Separately-fired superheaters for waste-to- 
energy plants, 15:13221 (RA;CA) 

Characterization of a lime spray dryer absorber/raghouse on a 
refuse-derived fuel combustor, 15:14846 (RA;CA) 

Retrofit of natural gas firing technology for control of chlorinated 
dioxir/furans in existing RDF [refuse derived fuels] combus- 
tors, 15:14585 (RA;CA) 

The determination of the thermal operating characteristics in the 
furnace of a refuse-fired power boiler, 15:14586 (RA;CA) 

REFUSE-FUELED POWER PLANTS 

A new concept: Separately-fired superheaters for waste-to- 

energy plants, 15:13221 (RA;CA) 
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REFUSE-FUELED POWER PLANTS 


Coordinated waste, ash, and emissions sampling at the com- 
merce waste-to-energy facility, 15:13296 (RA;CA) 

Design considerations and selection of an emission control sys- 
tem operating at low temperatures for a MSW combustion 
facility, 15:13294 (RA;CA) 

Development of a process to obtain energy and products for 
agriculture from municipal waste and sewage sludge. 3rd sci- 
entific progress report, 15:13012 (R;IL;In Hebrew) 

Evaluation of the potential impact of the Detroit incinerator on air 
quality in Windsor Ontario, 15:14847 (RA;CA) 

Flue gas cleaning system of Padua incinerator, 15:14845 (RA;CA) 

Joy/Niro SDA-FGC systems: North American and European op- 
erating experience, 15:13298 (RA;CA) 

Planning for air toxics monitoring for MSW [municipal solid 
waste] and RDF [resource recovery facility] combustion facili- 
ties, 15:14848 (RA;CA) 

Reducing acid gas emissions from mass-burn waste-to-energy 
plants by direct lime injection, 15:13297 (RA;CA) 

Stabilization of heavy metals in incinerator ash and potential re- 
use of the hardened material, 15:13295 (RA;CA) 

REGION | 
See FEDERAL REGION | 
REGION IV 
See FEDERAL REGION IV 
REGULATIONS 
See also POLLUTION REGULATIONS 
PRICING REGULATIONS 

Departmentwide audit of carrier selection and invoice verifica- 
tion, 15:13812 (R;US) 

Engineering assessment and certification of integrity of the 612- 
Ri tank system, 15:12924 (R;US) 

Environment, safety and health compliance assessment, Feed 
Materials Production Center, Fernald, Ohio, 15:12969 (R;US) 

Environmental monitoring for depleted uranium at Eglin Air 
Force Base Test Areas C-64, C-64C, and C-74L 1974-1988, 
15:14805 (R;US) 

Radiation safety content guide for safety analysis reports, 
15:12971 (R:US) 

Radiation safety review guide for safety analysis reports and 
safety analysis documents: Volume 1, Radiation safety re- 
view guide, 15:12972 (R;US) 

Value-impact assessment for a candidate operating procedure 
upgrade program, 15:13378 (R;US) 

REGULATORS (VOLTAGE) 
See VOLTAGE REGULATORS 
REINFORCED MATERIALS 

Resistance to high temperature and creep behaviour of whisker- 
reinforced technical ceramics, 15:14206 (RA;DE;in German) 

Stress-displacement relation of fiber for fiber-reinforced ceramic 
composites during (indentation) loading and unloading, 
15:14175 (J;US) 

RELATIVISTIC PLASMA 

Particle-in-cell simulations of stochastic electron acceleration, 

15:15396 (J;US) 
RELATIVITY THEORY 

Characteristics consequences of space-time coordinate rela- 
tivization, 15:15616 (R;SU;In Russian) 

Once more about the sizes of fast-moving objects, 15:15619 
(R;SU;In Russian) 

RELIABILITY 

Technical findings and regulatory analysis related to generic is- 
sue 70: Evaluation of power-operated relief valve and block 
valve reliability in PWR [Pressurized Water Reactor] nuclear 
power plants, 15:13344 (R;US) 

RELIEF VALVES 

Technical findings and regulatory analysis related to generic is- 
sue 70: Evaluation of power-operated relief valve and block 
valve reliability in PWR [Pressurized Water Reactor] nuclear 
power plants, 15:13344 (R;US) 

REM 
See DOSE EQUIVALENTS 
REMEDIAL ACTION 

Environmental restoration field office management plan, 

15:12966 (R;US) 
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Health assessment for United Nuclear Corporation Churchrock 
NPL (National Priorities List) Site, McKinley County, New 
Mexico, Region 6. CERCLIS No. NMD030443303. Final re- 
port, 15:12728 (R;US) 

Remedial investigation and feasibility study for the Lawrence 
Livermore National Laboratory Site 300 Pit 7 complex: Ap- 
pendices, 15:12926 (R;US) 


REMOTE AREAS 
Electricity’s role in shaping Southern Africa’s society of tomor- 
row: Report 1.1.6, 15:13673 (RA;CA) 


REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 

Basalt Waste Isolation Program remote handling system design 
description, 15:12755 (R;US) 

REMOTE SENSING 

A concept of a remotely delivered trafficability probe, 15:14800 
(R;US) 

Explanation of the regional tectonic map of the southwestern 
coal field of Virginia, 15:12350 (R;US) 

Improved pattern recognition techniques for real time operation. 
Report for April 1986-August 1988, 15:14836 (R;US) 

Present situation of remote sensing technology and its prob- 
lems. Data processing of remote sensed image, 15:14864 
(RA;JP;In Japanese) 

Present situation of remote sensing technology and its prob- 
lems. Present situation of optical remote sensing and its 
future, 15:14796 (RA;JP;in Japanese) 

Present situation of remote sensing technology and its prob- 
lems. Present situation of wave remote sensing and its future, 
15:14795 (RA;JP;in Japanese) 


RENEWABLE ENERGY SOURCES 
See also BIOMASS 
HYDROELECTRIC POWER 
SOLAR ENERGY 
TIDAL POWER 
WIND POWER 

Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;In Hebrew and English) 

Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;in Hebrew) 

Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;In Hebrew and English) 

Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;In Hebrew) 

Alternative sources for power generation in the long range 
(1990-2015), 15:13647 (R;IL;In Hebrew and English) 

Alternative sources for power generation in the long range 
(1990-2015), 15:13646 (R;IL;in Hebrew) 

Energy for tomorrow. Division 4: Energy and technology: Ses- 
sion 4.3a: Nuclear energy [and] session 4.3b: Energy 
systems and renewables, 15:13629 (R;CA) 

Renewable energy technologies: Indian experience: Report 
4.3.21, 15:13693 (RA;CA) 

Research, development, and demonstration, 15:13631 (RA;IL) 

REPROCESSING 

See also PUREX PROCESS 

Error propagation in reprocessing input volume measurement. A 
study based on experiments and computer simulation, 
15:12983 (R;IT) 

KFK annual report on research and development activities in 
1988, 15:15785 (R;DE;In German) 

REPRODUCTION 

Ferruginous hawk nesting on the US DOE Hanford Site: Case 
history of a recent invasion caused by transmission lines, 
15:15153 (R;US) 

RESEARCH AND TEST REACTORS 

Hardness parameter studies at the White Sands Missile Range 
fast burst reactor, 15:13405 (RA;US) 

Use of NPN bipolar transistors for silicon equivalent neutron 
damage, 15:13404 (RA;US) 

RESEARCH PROGRAMS 

To be used jointly with descriptor(s) for subject field and/or orga- 

nization concemed. 





International workshop on residential radon epidemiology: 
Workshop proceedings, 15:13730 (R;US) 
Israel's national energy plan, 15:13583 (R;IL;in Hebrew) 
Management and ultimate storage of wastes from nuclear 
power generation: Evaluation of R and D program 86. Compi- 
lation and SKB's annotations, 15:12712 (R;SE;in Swedish) 
Short Rotation Woody Crops Program: Annual progress report 
for 1988, 15:12998 (R;US) 
Soviet science as viewed by Western scientists: FASAC [For- 
eign Applied Sciences Assessment Center] Integration Report 
ll, 15:13633 (R;US) 
Supporting document: Applicability of the Near-Surface Test Fa- 
cility program to repository design, 15:12802 (R;US) 
RESERVE CAPACITY 
See CAPACITY 
RESERVOIR FLUIDS 
Judy Creek miscible flood produced fluids monitoring, 15:12499 
(RA;CA) 
The economic significance of the hydrodynamic entrapment of 
petroleum, 15:12423 (RA;CA) 
RESERVOIR PRESSURE 
Effects of a thin skin at the front on composite reservoir well 
tests, 15:12507 (RA;CA) 
Transient pressure analysis of a linear composite reservoir, 
15:12624 (RA;CA) 
RESERVOIR ROCK 
Chemical Composition 
Fourier transform infrared spectroscopy for rapid mineral analy- 
sis, 15:12461 (RA;CA) 
Cracks 
Method of effecting expanding chemical anchor/seals for rock 
cavities, 15:15309 (P;US) 
Density 
Methods of calibrating and computing Pe [photoelectric adsorp- 
tion cross section] and density for a spectral lithodensity tool, 
15:12435 (RA;CA) 
Flow Models 
The influence of texture on steady foam flow in Berea sand- 
stone, 15:12514 (BA;US) 
Fluid Flow 
Dispersivity as an oil reservoir rock characteristic: Final report, 
October 1, 1985—September 30, 1988, 15:12480 (R;US) 
Gamma Logging 
Redesigned core gamma _ spectrometer: 
counts, 15:12422 (RA;CA) 
Heterogeneous Eftects 
Establishment of an oil and gas database for increased recovery 
and characterization of oil and gas carbonate reservoir het- 
erogeneity: Reporting period: October 1, 1989—December 
31, 1989, 15:12442 (R;US) 
Outcrop-subsurface comparisons of heterogeneity in the San 
Andres formation, 15:12475 (BA;US) 
Hydraulic Fracturing 
Application of helical screw rheometer for rheological measure- 
ments, 15:12570 (RA;CA) 
New two-part logging program to aid in pre-hydraulic fracture 
design and post-fracture diagnosis, 15:12563 (RA;CA) 
Lithology 
A new approach to log analysis involving simultaneous optimiza- 
tion of unknowns and zoned parameters, 15:12439 (RA;CA) 
The effects of depositional environment on petrophysical prop- 
erties of mesaverde reservoirs, northwestern Colorado, 
15:12471 (BA;US) 
Nondestructive Testing 
Characterization of a heavy oil reservoir using computer as- 
sisted tomography of core material, 15:12593 (RA;CA) 
Oil Saturation 
Determining the productivity of a barrier island sandstone de- 
posit from integrated facies analysis based on log and core 
data and fluid production, 15:12473 (BA;US) 
Permeability 
A comparison of steady-state and unsteady-state relative per- 
meability of viscous oil and water in Ottawa sand, 15:12469 
(RA;CA) 


a difference that 


RESIDENTIAL BUILDINGS 
Energy Consumption 


Permeability transects in eolian sands and their use in generat- 

ing random permeability fields, 15:12472 (BA;US) 
Plugging 

Diagenesis of the cataract group sandstones: Implications for 
oil and gas production in southern Ontario, 15:12460 (RA;CA) 

lron control in sour gas wells provides sustained production in- 
crease, 15:12572 (RA;CA) 

Porosity 

Improved saturation determination with the EPT in western 
Canada’s vugular dolomitic carbonates, 15:12421 (RA;CA) 

Porosity and formation pressure prediction from seismic data, 
15:12462 (RA;CA) 

Rock-Fliuid Interactions 

Interaction of phase behavior, reservoir heterogeneity, and 

crossflow in COs floods, 15:12512 (BA;US) 
Stratigraphy 

Use of physical properties of shale evaluating reliable 
correlation between electrofacies and chronostratigraphic cor- 
relation, 15:15251 (RA;CA) 

Water Saturation 

Improved saturation determination with the EPT in western 

Canada’s vugular dolomitic carbonates, 15:12421 (RA;CA) 
Well Logging 

Determining optimum estimation methods for interpolation and 
extrapolation of reservoir properties: A case study, 15:12474 
(BA;US) 

RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESID 
See PETROLEUM RESIDUES 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 
MOBILE HOMES 
Air Conditioners 

Computerized system for energy management in Kibbutz 

Be’erot Itzhak. Interim report, 15:13747 (R;IL;In Hebrew) 
Air Conditioning 

Heat pumps for space heating/cooling of rooms in residential 
buildings and for water heating, 15:13741 (R;IL;in Hebrew) 

Study on the passive cooling effect of the test house with base- 
ment and cool tube in the hot and humid area, 15:13757 
(RA;JP;in Japanese) 

Computerized Simulation 

Physical simulations of passive solar apartments. Winter experi- 
ments, 1983-1984. BAMA Project - Energy Conserving 
Buildings, 15:13751 (R;IL;in Hebrew) 

Cooling Load 

Residential building envelopes, cooling loads and energy 

needs, 15:13765 (RA;IL;in Hebrew} 
Cooling Systems 
Heat pumps for space heating/cooling of rooms in residential 
buildings and for water heating, 15:13741 (R;IL;in Hebrew) 
Design 
Climatic construction, 15:13759 (RA;IL;in Hebrew) 
Double Glazing 

Evaluation of energy consumption of passive solar apartments 

in Israel, 15:13752 (R;IL;in Hebrew and English) 
Energy Conservation 

Guide to energy conservation in residential buildings. Climatic 
aspects, architectural design, building envelope design and 
economic aspects, 15:13758 (R;IL;in Hebrew) 

Potential energy saving in Israel. Report no. 1. Existing residen- 
tial buildings, 15:13769 (R;IL;In Hebrew) 

Ventilation characteristics of new unoccupied manufactured 
homes built to the model conservation standards in the Pacific 
Northwest, 15:13807 (J;US) 

Energy Consumption 

Climatic design of the solar neighborhood at Mitzpeh Ramon. 

Final report, 15:13795 (R;IL;in Hebrew and English) 
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RESIDENTIAL BUILDINGS 
Energy Consumption 


Effect of heating patterns on energy conservation and peak con- 
sumption on the dwelling and national scales. Report no. 3, 
final, 15:13784 (R;IL;In Hebrew and English) 

Evaluation of energy consumption of passive solar apartments 
in Israel, 15:13752 (R;IL;in Hebrew and English) 

Inclusive program for energy conservation in hill settlements. 
Part B: Procedures for realization of the conservation pro- 
gram, 15:13773 (R;IL;In Hebrew and English) 

Program for improving the efficiency of energy use, guidance for 
building improvement and system maintenance in northern 
Golan Heights settlements., 15:13742 (R;IL;In Hebrew) 

Energy Demand 

Effect of heating patterns on energy conservation and peak con- 
sumption on the dwelling and national scales. Report no. 3, 
final, 15:13784 (R;IL;in Hebrew and English) 

Residential building envelopes, cooling loads and energy 
needs, 15:13765 (RA;IL;In Hebrew) 

Energy Efficiency 

Development of Bonneville's ventilation strategies for energy- 

efficient new homes programs, 15:13808 (J;US) 
Glazing 

Evaluation of energy consumption of passive solar apartments 

in Israel, 15:13752 (R;IL;lIn Hebrew and English) 
Heat Pumps 

Heat pumps for space heating/cooling of rooms in residential 

buildings and for water heating, 15:13741 (R;IL;in Hebrew) 
Heating 

Effect of heating patterns on energy conservation and peak con- 
sumption on the dwelling and national scales. Report no. 3, 
final, 15:13784 (R;IL;In Hebrew and English) 

Heating Systems 

Effect of heating patterns in dwellings on energy conservation 
and peak consumption. Final report no. 1, 15:13776 (R;IL;In 
Hebrew and English) 

Environmental impacts from advanced technology residential 
biomass combustors, 15:13013 (J;US) 

New SIl standards on energy, 15:13801 (J;IL;in Hebrew) 

Indoor Air Poliution 
Radon levels inside residences in Mexico City, 15:13725 (R;US) 
Passive Solar Heating Systems 

Energy conserving buildings. Progress report, April-June 1985, 
15:13754 (R;IL;In Hebrew) 

Engineering aspects of passive use of solar energy, 15:13103 
(RA;IL;In Hebrew) 

Passive solar apartments in Israel: monitoring of full-scale 
apartments during the 1984-1985 winter season. Final report, 
15:13753 (R;IL;In English and Hebrew) 

Sampling 

First-phase study design for the US Navy Radon Assessment 

and Mitigation Program (NAVRAMP), 15:13728 (R;US) 
Seals 

Engineering aspects of insulation and draftproofing of the build- 

ing envelope, 15:13763 (RA;IL;In Hebrew) 
Shading 

Climatic construction, 15:13759 (RA;IL;In Hebrew) 

Shading, 15:13764 (RA;IL;In Hebrew) 

Shading of building openings for energy conservation. BAMA 
Project - Energy Conserving Buildings, 15:13750 (R;IL;in He- 
brew) 

Simulation 

Physical simulations of passive solar apartments. Winter experi- 
ments, 1983-1984. BAMA Project - Energy Conserving 
Buildings, 15:13751 (R;IL;in Hebrew) 

Solar Heating 

Climatic design of the solar neighborhood at Mitzpeh Ramon. 
Final report, 15:13795 (R;IL;in Hebrew and English) 

Evaluation of energy consumption of passive solar apartments 
in Israel, 15:13752 (R;IL;iIn Hebrew and English) 

Solar Water Heating 

Domestic solar water heating systems, 15:13115 (J;IL;in Hebrew) 

Solar system with concentrating collectors for heating kitchen 
water in Kibbutz Alumot. Progress report, 15:13095 (R;IL;In 
Hebrew) 
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Space Heating 

Heat pumps for space heating/cooling of rooms in residential 

buildings and for water heating, 15:13741 (R;IL;in Hebrew) 
Sun Shades 

Shading of building openings for energy conservation. BAMA 
Project - Energy Conserving Buildings, 15:13750 (R;IL;In He- 
brew) 

Thermal Comfort 

Eftect of heating patterns in dwellings on energy conservation 
and peak consumption. Final report no. 1, 15:13776 (R;IL;In 
Hebrew and English) 

Effect of heating patterns on energy conservation and peak con- 
sumption on the dwelling and national scales. Report no. 3, 
final, 15:13784 (R;IL;In Hebrew and English) 

Thermal comfort, 15:13761 (RA;IL;iIn Hebrew) 

Thermal improved plaster as energy economy, 15:13806 (J;IL;in 
Hebrew) 

Ventilation, 15:13766 (RA;IL;in Hebrew) 

Thermal Efficiency 

Examination of the possibilities for the use of local materials for 
the construction of home heating stoves, 15:14999 (RA;IL;In 
Hebrew) 

Thermal Insulation 

A program for making efficient use of energy. Guidelines for 
building, renovations and system operations in the northern 
Golan Heights settlements, 15:13743 (R;IL;in Hebrew) 

Climatic construction, 15:13759 (RA;IL;In Hebrew) 

Effect of heating patterns on energy conservation and peak con- 
sumption on the dwelling and national scales. Report no. 3, 
final, 15:13784 (R;IL;in Hebrew and English) 

Eftect of the outside wall material on the summer thermal behav- 
ior of an Israeli apartment in the coastal region. BAMA project 
- energy conserving buildings, 15:13755 (R;IL;lIn Hebrew) 

Engineering aspects of insulation and draftproofing of the build- 
ing envelope, 15:13763 (RA;IL;In Hebrew) 

Evaluation of energy consumption of passive solar apartments 
in Israel, 15:13752 (R;IL;In Hebrew and English) 

Examination of thermal characteristics of buildings. Final report, 
15:13768 (R;IL;In Hebrew) 

Final report on the project for examination of thermal insulation 
in residential buildings, 15:13767 (R;iL;In Hebrew) 

Improvement of thermal insulation of residential buildings as a 
factor of economy in energy, 15:13803 (J;IL;in Hebrew) 

Investigation of summer thermal performance of a building with 
tiled roof over a Ravitz ceiling and influence of envelope ther- 
mal mass. Final report, 15:13785 (R;IL;in Hebrew and English) 

Physical simulations of passive solar apartments. Winter experi- 
ments, 1983-1984. BAMA Project - Energy Conserving 
Buildings, 15:13751 (R;IL;in Hebrew) 

Potential energy saving in Israel. Report no. 1. Existing residen- 
tial buildings, 15:13769 (R;IL;in Hebrew) 

The public attitude to thermal insulation. Telephonic survey, 
15:14004 (R;iL;In Hebrew) 

Thermal Mass 

Energy conserving buildings. Progress report, April-June 1985, 
15:13754 (R;IL;in Hebrew) 

Evaluation of energy consumption of passive solar apartments 
in Israel, 15:13752 (R;IL;In Hebrew and English) 

Physical simulations of passive solar apartments. Winter experi- 
ments, 1983-1984. BAMA Project - Energy Conserving 
Buildings, 15:13751 (R;IL;lIn Hebrew) 

Ventilation 

Climatic construction, 15:13759 (RA;IL;In Hebrew) 

Climatic design of the solar neighborhood at Mitzpeh Ramon. 
Final report, 15:13795 (R;IL;lIn Hebrew and English) 

Ventilation, 15:13766 (RA;IL;in Hebrew) 

Ventilation Systems 
Ventilation, 15:13766 (RA;IL;In Hebrew) 
Water Heaters 

Techno-economic analysis of the methods of heating sanitary 

water. Interim report no. 4, 15:13775 (R;IL;in Hebrew) 
Water Heating 

Heat pumps for space heating/cooling of rooms in residential 

buildings and for water heating, 15:13741 (R;IL;in Hebrew) 





RESIDENTIAL SECTOR 
Energy balance in Israel: final uses of petroleum products. Liter- 
ature review, methodology, development of models and data 
review. Interim reports 1 and 2, 15:13587 (R;IL;in Hebrew) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL STRESSES 
A manual for the measurement of residual stress by trepanning 
using electrical discharge machining, 15:14565 (R;CA) 
RESIDUES 
See also ASHES 
SMOKES 
Evaluation of atmospheric flash pyrolysis for coprocessing 
residue, 15:12300 (R;CA) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESISTAL 
See COPPER BASE ALLOYS 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESISTIVITY LOGGING 
improved saturation determination with the EPT in western 
Canada’s vugular dolomitic carbonates, 15:12421 (RA;CA) 
Rt determination from digital induction conductivity measure- 
ments, 15:12434 (RA;CA) 
Reservoir description and formation properties based on inte- 
grated well log analysis techniques, 15:12438 (RA;CA) 
RESONANCE 
See also GIANT RESONANCE 
Electrophilic additions to highly reactive enol ethers. The partic- 
ular role of resonance in determining the kinetic selectivity 
evidenced by extensive comparison of olefin bromination and 
hydration, 15:14355 (J;IL) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE STATES 
See ENERGY LEVELS 
RESONATORS 
See also CAVITY RESONATORS 
Resonator modes in high gain free electron lasers, 15:14633 
(R;US) 
RESORCIN 
See RESORCINOL 
RESORCINOL 
Structure and properties of resorcinol-formaldehyde gels, 
15:14226 (R;US) 
Synthetic control of molecular structure in organic aerogels, 
15:14227 (R;US) 
RESOURCE RECOVERY ACTS 
Performance audit results for volatile POHC (Principal Organic 
Hazardous Constituents) measurements during RCRA (Re- 
source Conservation and Recovery Act) trial burn tests, 
15:13877 (R;US) 
RESOURCE RECOVERY FACILITIES 
Compliance testing of Consumat Silver Reclamation Incinerator 
Number 4, Offutt Air Force Base, Nebraska. Final report, 
15:13827 (R;US) 
Planning for resource recovery facilities under new state and 
federal regulations, 15:13989 (RA;CA) 
Siting a resource recovery facility: Community decision-making, 
risk education, and multi-faceted compensation, 15:13986 
(RA;CA) 
RESOURCES 
See also CULTURAL RESOURCES 
GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
WATER RESOURCES 
Survey on the handling and reuse of waste plastics, 15:13991 
(R;JP;In Japanese) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORY SYSTEM DISEASES 
Occupational and environmental exposures to radon: A per- 
spective for mitigators, 15:14896 (R;US) 


RESTAURANTS 

Gas-fired desiccant dehumidification system field evaluation in a 
quick-service restaurant. Final report, October 1989, 
15:13790 (R;US) 

REVERSE OSMOSIS 

See OSMOSIS 

REVERSE-FIELD PINCH 

First results from the MST [Madison Symmetric Torus] reversed 

field pinch, 15:15640 (R;US) 
RF SYSTEMS 

Accurate RF voltage measurements using a sampling voltage 
tracker, 15:13286 (J;US) 

Nonionizing electromagnetic radiation: biological effects. July 
1983-October 1989 (Citations from the COMPENDEX data 
base). Report for July 1983-October 1989, 15:15244 (R:US) 

RHENIUM 

Alumina-supported Pt-Re catalysts from organometallic precur- 
sors: Structural characterization by extended x-ray absorption 
fine structure spectroscopy (EXAFS), 15:12519 (J;US) 

Factors influencing electroanalytical measurements in aqueous 
surfactant media, 15:14414 (J;US) 

RHENIUM COMPLEXES 

Complexes of ruthenium(il) with bpmRe(CO)3Ci and 
HAT(Re(CO)3Ci)2 as ligands: Syntheses and redox and lumi- 
nescence properties, 15:14367 (J;US) 

RHINE RIVER 

International Commission for the Protection of the Rhine River 
Against Pollution. Annual report 1987, 15:14977 (R;DE;In 
German, French) 

RHIZOBIUM 
Lipopolysaccharide mutants of Rhizobium meliloti are not defec- 
tive in symbiosis, 15:15163 (J;US) 
RHO-1500 RESONANCES 
See MESONS 
RHO-1700 RESONANCES 
See MESONS 
RHODIUM 

Solubility characteristics and methods of separating palladium, 
rhodium and ruthenium from dissolver residues, 15:12642 
(RA;DE;in German) 

Surface characterization of metal oxide overlayers, 15:14241 
(J;US) 

RHODIUM COMPLEXES 

ESR study of the solution thermochromism resulting from low- 
temperature isomerization of pyrazolato-bridged dirhodium 
complexes generated via electrochemical oxidation, 15:14386 
(J;US) 

Reactions of the 17-electron 
bis(dimethyiglyoximato)(triphenylphosphine)rhodium(Il) _ radi- 
cal with cobalt(Ill) complexes, 15:14357 (J;US) 

RHODOPSEUDOMONAS 

Organization and regulation of the genes for nitrogen fixation in 
Rhodopseudomonas capsulata: Progress report, June 5, 
1988—June 4, 1989, 15:15157 (R;US) 

RHYOLITES 

Radium-thorium disequilibrium and zeolite-water ion exchange 

in a Yellowstone hydrothermal environment, 15:15305 (J;US) 
RICCATI EQUATION 
A comparison between the propagators method and the decom- 
position method for nonlinear equations, 15:15808 (R;US) 

RICHLAND FFTF REACTOR 

See FFTF REACTOR 
RICHLAND NPR REACTOR 

See N-REACTOR 
RICINUM COMMUNIS 

See CASTOR 
RIEMANN WAVES 

See SHOCK WAVES 
RIGHTS-OF-WAY 

Environmental review of right-of-way clearing, 15:13558 (R;US) 
RINGS (STORAGE) 

See STORAGE RINGS 
RISA 

See ORGANIC IODINE COMPOUNDS 
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RISER CRACKING 


RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Cost-effectiveness as a factor in cancer risk management, 
15:15237 (J;US) 

Environmental risk assessment for transportation of spent nu- 
clear fuel and high-level wastes: Methodology and database, 
15:12677 (R;US) 

Risk management study: 
15:13465 (J;US) 

Safety system function trend indicator: Theory and test applica- 
tion, 15:13418 (R;US) 


RISKS 
See HAZARDS 
RIVER BEND-1 REACTOR 

St. Francisville, Louisiana, USA 

Emergency operating procedure upgrade program and audit re- 
sults, 15:13474 (J;US) 

RIVER BEND-2 REACTOR 

St. Francisville, Louisiana, USA 

Emergency operating procedure upgrade program and audit re- 
sults, 15:13474 (J;US) 

RIVERS 
See also RHINE RIVER 
SEVERN RIVER 
Coal tar clean-up of Ontario rivers, 15:12348 (RA;CA) 
ROAD TRANSPORT 

Supplement to MRS [Monitored Retrievable Storage] systems 
study, Task F: Transportation impacts of a monitored retriev- 
able storage facility: Technical report, 15:12670 (R;US) 

ROADS 
Use of vegetation to reduce the toxicity of storm-water runoff. In- 
terim report, 1987-1988, 15:15103 (R;US) 
ROADWAYS (MINES) 
See MINE ROADWAYS 
ROBOTS 

A vision system for robotic inspection and manipulation, 
15:14523 (R;US) 

Automatic inspection of analog and digital meters in a robot vi- 
sion system, 15:14522 (R;US) 

Designing vision systems for robotic applications, 15:14521 
(R;US) 

Determining the pose of three-dimensional objects through mul- 
tisensor fusion, 15:14520 (R;US) 

High-technology on plant engineering of Nagoya works, 
15:14080 (RA;JP;In Japanese) 

Robots for hazardous duties: Military, space, and nuclear facility 
applications. October 1986-October 1989 (Citations from the 
NTIS data base). Report for October 1986-October 1989, 
15:14532 (R;US) 

ROCK CAVERNS 

Geotechnical considerations in siting and outline design of the 
power station of the Mediterranean-Dead Sea hydroelectric 
project, 15:15058 (J;IL) 

ROCK DRILLING 

A geological formation: Drill string dynamic interaction finite ele- 
ment program (GEODYN2): Phase 2, Theoretical description, 
15:14595 (R;US) 

ROCK MECHANICS 

An assessment of rock mechanics data needs requiring borehole 
drilling and testing to support site characterization activities 
for a nuclear waste repository in basalt, 15:12813 (R;US) 

Anisotropic yielding of rocks at high temperatures and pres- 
sures: Annual progess report, 1988-1989, 15:13152 (R;US) 

Engineering-geology aspects of an underground excavation in 
soft chalk, 15:15296 (J;IL) 

Geotechnical considerations in siting and outline design of the 
power station of the Mediterranean-Dead Sea hydroelectric 
project, 15:15058 (J;IL) 

ROCK SALT 
See SALT DEPOSITS 


Importance of human element, 
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ROCKET ENGINES 
Sandia Technology: Volume 13, No. 3, 15:14807 (R;US) 
ROCKS 
See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 
SEDIMENTARY ROCKS 
Chemical Analysis 

Collection and organization of petrochemical information of 
magmatic and metamorphic rocks in the Sinai and in Israel, 
15:15263 (RA;IL;in Hebrew) 

Crack Propagation 

Cracks in Eocene rocks in Israel (Ovdat Formation), 15:14987 

(RA;IL;In Hebrew) 
Cracks 

Cracks in the lower and middie Eocene in Israel, 15:15014 

(RA;IL;In Hebrew) 
Electromagnetic Fields 

Theoretical development of the electromagnetic methods in a 

horizontally inhomogeneous medium, 15:15006 (RA;IL) 
Electromagnetic Surveys 

Theoretical development of the electromagnetic methods in a 

horizontally inhomogeneous medium, 15:15006 (RA;IL) 
Fracture Mechanics 

Cracks in Eocene rocks in Israel (Ovdat Formation), 15:14987 
(RA;IL;In Hebrew) 

Fracture of soft, easily fragmented rocks, 15:15264 (RA;IL;In 
Hebrew and English) 

Fracture Properties 

Cracks in Eocene rocks in Israel (Ovdat Formation), 15:14987 
(RA;IL;In Hebrew) 

Fracture of soft, easily fragmented rocks, 15:15264 (RA;IL;In 
Hebrew and English) 

Prediction of hydraulic conductivity and conductive fracture fre- 
quency by multivariate analysis of data from the Klipperaas 
study site, 15:12916 (R;SE) 

Site characterization and validation - drift and borehole fracture 
data. Stage 1, 15:12921 (R;SE) 

Site characterization and validation. Stage 2 - Preliminary pre- 
dictions, 15:12922 (R;SE) 

Geologic Fractures 

A fracture mechanics testing program for the Basalt Waste Iso- 

lation Project, 15:12877 (R;US) 
Hydraulic Conductivity 

Hydraulic interference test and tracer tests within the Braendan 
area, Finnsjoen study site: The fracture zone project - phase 
3, 15:12917 (R;SE) 

Inhomogeneous Fields 

Theoretical development of the electromagnetic methods in a 

horizontally inhomogeneous medium, 15:15006 (RA;IL) 
Isotope Dating 

Isotopic geology (Rb-Sr, K-Ar) of the magmatic rocks in drilling 
sites in the Negev, 15:15024 (RA;IL;In Hebrew) 

Isotopic makeup of rocks as an indicator of geological pro- 
cesses in the Jordan Valley, 15:15025 (RA;IL;In Hebrew) 

Mapping 

Influence of surficial soil and bedrock on indoor radon in New 
York State homes: Task 2, Subtask 2 of an investigation of in- 
filtration and indoor air quality in New York State homes, 
15:13787 (R;US) 

Mechanical Properties 
Rock support system development test plan, 15:12899 (R;US) 
Physical Properties 

Microcracks and energy resources: Final report, July 1, 1978— 

November 14, 1987, 15:12683 (R;US) 
Quantitative Chemical Analysis 
Quantitative determination of mineral content of geological sam- 
ples by x-ray diffraction: Reply, 15:15301 (J;US) 
Stability 
Rock support system development test plan, 15:12899 (R;US) 
Stresses 

Geoengineering design parameters workshop: Proceedings, 

15:12865 (R;US) 





Temperature Effects 

Measurement of temperature dependence of resistivity of core 
samples in geothermal environment up to 350°C, 15:13166 
(RA;JP;In Japanese) 

Thermal Conductivity 

Supporting document test plan for jointed Block Test No. 1: Re- 

vision 2, 15:12885 (R;US) 
Wear Resistance 

A CERCHAR abrasivity test program methodology developed 

for the Sydney Coalfield, N.S., 15:12355 (R;CA) 
ROD PUMPS 

Investigation and field observation on the occurrence of flashing 
phenomena during sucker-rod pumping of hot fluids from ther- 
mal processes, 15:12506 (RA;CA) 

Sucker rod wear in directionally drilled steamflood wells, 
15:12604 (RA;CA) 

RODS (FUEL) 
See FUEL RODS 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
ROOFS 
Comparative analysis of roofs for fueling stations, 15:14524 
(R;IL;In Hebrew and English) 
ROPER RESONANCE 
See N-1440 BARYONS 
ROTATING GENERATORS 

Multifactor aging of high voltage stator insulation, 15:14564 

(R;CA) 
ROTATING PLASMA 

Study on rotating plasma with submillimeter laser interferome- 

ter, 15:15644 (R;SU;In Russian) 
ROTATION 

Insulating materials, present situation of technical expert system 
and its future. Insulation diagnosis expert system, high volt- 
age rotating machine, 15:13218 (RA;JP;In Japanese) 

ROTLIEGENDE EPOCH 
See PERMIAN PERIOD 
RUBBER INDUSTRY 

Development document for proposed effluent limitations guide- 
lines and new source performance standards for the 
fabricated and reclaimed rubber segment of the rubber pro- 
cessing point source category, 15:13616 (R;US) 

Health assessment for Firestone National Priorities List (NPL) 
Site, Salinas, Monterey County, California, Region 9. CERCLIS 
No. CAD990793887. Preliminary report, 15:13933 (R;US) 

RUBBERS 

Recycling rubber wastes. June 1973-October 1989 (Citations 
from the Rubber and Plastics Research Association data 
base). Report for June 1973-October 1989, 15:13976 (R;US) 

RUBIDIUM 

Isotopic geology (Rb-Sr, K-Ar) of the magmatic rocks in drilling 

sites in the Negev, 15:15024 (RA;IL;in Hebrew) 
RUBIDIUM BROMIDES 

Empirical energy parameters for structural modeling of alkali 

halide crystals in standard formalisms, 15:14401 (J;US) 
RUBIDIUM CHLORIDES 
Empirical energy parameters for structural modeling of alkali 
halide crystals in standard formalisms, 15:14401 (J;US) 
RUBIDIUM COMPOUNDS 
See also RUBIDIUM BROMIDES 
RUBIDIUM CHLORIDES 
RUBIDIUM FLUORIDES 
RUBIDIUM IODIDES 

Noise power spectral characteristics of an inductively coupled 
plasma mass spectrometer, 15:14298 (J;US) 

Resistivity anomalies of the diphosphate tungsten bronze 
Cs,_,PgWgO4 (x = 0-0.46) and its partially substituted 
phases Cs,AyPgW,Oap (A = Rb, Na) and CsPgWe_,MoxOgp: 
Synthesis, physi, 15:14415 (J;US) 

Structural origin of semiconducting properties of the molybdenum 
red bronzes Ap .33MoOs3 (A = K, Rb, Cs, Tl), 15:14239 (J;US) 

RUBIDIUM FLUORIDES 

Empirical energy parameters for structural modeling of alkali 

halide crystals in standard formalisms, 15:14401 (J;US) 


S-1000 RESONANCES 


RUBIDIUM IODIDES 
Empirical energy parameters for structural modeling of alkali 
halide crystals in standard formalisms, 15:14401 (J;US) 


RUBY LASERS 
Automatic Thomson laser alignment in Dill-D, 15:15744 (BA;US) 


RUNOFF 
Use of vegetation to reduce the toxicity of storm-water runoff. In- 
terim report, 1987-1988, 15:15103 (R;US) 


RUPTURE DISKS 
See RELIEF VALVES 


RURAL AREAS 

Ambient air hydroxyl radical concentrations: Measurements and 
model predictions, 15:14905 (R;US) 

Reconnecting rural America: Report on rural intercity passenger 
transportation, 15:13818 (R;US) 

Smoke produced by nonurban target-area fires following a nu- 
clear exchange. Technical report, 5 June 1984-5 January 
1985, 15:14824 (R;US) 

Survey on the possibility of introducing new energy to regional 
development plans, 15:13594 (R;JP;in Japanese) 


RUTHENIUM 

Co-transport effects of plutonium, neptunium, uranium, ruthe- 
nium and iron in practice-relevant aqueous and organic 
media, 15:12645 (RA;DE;in German) 

Potential energy surfaces for Tc+H2 and Ru+H>2 reactions, 
15:14408 (J;US) 

Solubility characteristics and methods of separating palladium, 
rhodium and ruthenium from dissolver residues, 15:12642 
(RA;DE;In German) 

The catalytic, structural, and electronic properties of strained- 
metal overiayers, 15:14359 (J;US) 

Water on metal surfaces: A surprising isotope effect, 15:14317 
(BA;US) 


RUTHENIUM COMPLEXES 

A rhenium(!) bipyrimidine tricarbonyl complex containing methyl 
viologen as the sixth ligand: NMR and structural results, 
15:13062 (J;US) 

Complexes of ruthenium(II) with bpmRe(CO)sCi and 
HAT(Re(CO)3Cl)> as ligands: Syntheses and redox and lumi- 
nescence properties, 15:14367 (J;US) 

Photochemistry on surfaces. 2. Intermolecular electron transfer 
on colloidal alumina-coated silica particles, 15:14423 (J;US) 
Photosubstitution in tris chelate complexes of ruthenium(II) 
containing the ligands 2,2'-bipyrazine, 2,2’-bipyrimidine, 2,2'- 
bipyridine, and 4,4’-dimethyl-2,2’-bipyridine: Energy gap 

control, 15:14366 (J;US) 

Reductive quenching of the luminescent excited state of 
tris(2,2’-bipyrazine)ruthenium(2+) ion in aqueous solution, 
15:14428 (J;US) 


RUTHENIUM COMPOUNDS 
See also RUTHENIUM HYDRIDES 
Encapsulation of heavy transition metals in iodide clusters. Syn- 
thesis, structure, and bonding of the unusual cluster phase 
YelioRu, 15:14361 (J;US) 
Stability of CsCl-type intermetallic compounds under ball milling, 
15:14110 (J;US) 


RUTHENIUM HYDRIDES 
Potential energy surfaces for Tc+H2 and Ru+Hz reactions, 
15:14408 (J;US) 


Ss 


S CODES 
Subsystem software for TSTA, 15:15766 (BA;US) 
System simulation and comparison of advanced flue gas clean- 
up processes in coal-fired power plant using SALT code, 
15:12342 (BA;US) 


$-1000 RESONANCES 
See MESONS 
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SACCHAROMYCES CEREVISIAE 


SACCHAROMYCES CEREVISIAE 

Similarity of Escherichia coli propanediol oxidoreductase (fucO 
product) and an unusual alcohol dehydrogenase from Zy- 
momonas mobilis and Saccharomyces cerevisiae, 15:15169 
(J;US) 

SACLAY LINAC 

Beam optics and dynamics, calculations and measurements at 

the Saclay superconducting Booster, 15:14685 (R;FR) 
SAFEGUARDS 

Optical fibers - possibilities of application in the Israel Electric 
Corporation 161 kV protection systems, 15:13555 (R;IL;In He- 
brew and English) 

Safeguards and security progress report, January—December 
1988, 15:12984 (R;US) 

SAFETY 
For general aspects of safety and protection of personnel. 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 

Emergency response training at Lambton College, 15:15248 
(RA;CA) 

Environment, safety and health, management and organization 
compliance assessment, West Valley Demonstration Pro- 
gram, West Valley, New York, 15:12682 (R;US) 

Present situation of expert system for power supply and its fu- 
ture. Expert system of power supply in Japan (Part 2), 
15:13529 (RA:JP;in Japanese) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY ENGINEERING 

KFK annual report on research and development activities in 

1988, 15:15785 (R;DE;in German) 
SAFETY VALVES 
See RELIEF VALVES 
SALINE ZONE 
See OIL SHALES 
PICEANCE CREEK BASIN 
SALINITY 

Hydrographic follow-up of the Dead Sea halocline development. 
Annual report, November 1, 1986-November 30, 1987, 
15:15090 (R;IL;in Hebrew and English) 

SALMON 

Eftects of petroleum-contaminated waterways on migratory be- 
havior of adult pink salmon. Final report, 1987-1989, 
15:12551 (R;US) 

SALT DEPOSITS 

Borehole radar measurements in salt deposit, 
(RA;JP;iIn Japanese) 

Thermal simulation of drift emplacement. Geotechnical and geo- 
physical investigations in and around backfilled galleries, 
15:12655 (RA;US) 

SALTON SEA GEOTHERMAL FIELD 

Energy related studies utilizing microcline thermochronology: Fi- 
nal report, May 1, 1987—September 30, 1989, 15:13153 (R;US) 

Seismic monitoring of a flow test in the Salton Sea Geothermal 
Field, 15:13143 (R;US) 

SALTS 

Use specific salts whenever possible 

Electrical and spectroscopic properties of TTF and TSF salts with 
tetrahalogenozinc(Il) and -cadmium(Il) anions, 15:14342 (J;IL) 

Thermal energy storage for power generation, 15:13564 (R;US) 

SAMARIUM 141 

Measurements with the solenoid spectrometer and detection of 
the shell model structure of high-spin states in the N=79 nu- 
cleus '*1Sm, 15:15528 (R;DE;In German) 

SAMARIUM 142 

Fluctuations in the thermal superfluid model for heated spherical 

nuclei, 15:15551 (R;FR) 
SAMARIUM OXIDES 

Antiferromagnetic ordering in superconducting and oxygen- 
deficient nonsuperconducting ABa2Cu307_, compounds 
(R=Nd and Sm), 15:14181 (J;US) 


15:13142 
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Secondary reactions of methyl radicals with lanthanide oxides: 
Their role in the selective oxidation of methane, 15:14432 
(J;US) 

SAMPLING 

Sampling pian for retrievably stored contact-handled transuranic 

waste at the Hanford Site, 15:12941 (R;US) 


SAN ONOFRE-1 REACTOR 
San Clemente, California, USA 
Emergency operating instruction improvements at San Onofre 
Nuclear Generating Station Units 2 and 3, 15:13475 (J;US) 


SAN ONOFRE-2 REACTOR 
San Clemente, California, USA 
Emergency operating instruction improvements at San Onofre 
Nuclear Generating Station Units 2 and 3, 15:13475 (J;US) 


SAND 
Sand control in horizontal wells in heavy oil reservoirs, 15:12484 
(R;CA) 
SAND PRESSURE 
See RESERVOIR PRESSURE 


SANDSTONES 

Diagenesis of the cataract group sandstones: Implications for 
oil and gas production in southern Ontario, 15:12460 (RA;CA) 

Dispersivity as an oil reservoir rock characteristic: Final report, 
October 1, 1985—September 30, 1988, 15:12480 (R;US) 

Energy related studies utilizing microcline thermochronology: Fi- 
nal report, May 1, 1987—September 30, 1989, 15:13153 (R;US) 

High temperature properties of overburden rock and tempera- 
ture effects on rubble permeability, 15:12199 (RA;US) 

Petrography of the Upper Albian Basal Colorado Sandstone in 
the Cessford Field, southern Alberta, 15:15258 (RA;CA) 

Thermo-tectonic history of the sedimentary cross section in Is- 
rael through fission track aging in oil drilling sites, 15:15001 
(RA;IL;in Hebrew and English) 


SANITARY LANDFILLS 
Air Pollution 
Health assessment for Operating Industries Incorporated, Mon- 
terey Park, Los Angelos County, California, Region 9. 
CERCLIS No. CAD080012024. Preliminary report, 15:13998 
(R;US) 
Bibliographies 
Sanitary landfills. August 1986-October 1989 (Citations from the 
COMPENDEX data base). Report for August 1986-October 
1989, 15:13878 (R;US) 
Sanitary landfills. May 1988-October 1989 (Citations from the 
NTIS data base). Report for May 1988-October 1989, 
15:13879 (R;US) 


Hydrology 
A combined modeling program for evaluating the cover design 
at a uranium mill tailings disposal site, 15:12946 (BA;US) 


Land Pollution 

Health assessment for 19th Avenue Landfill National Priorities 
List (NPL) Site, Phoenix, Maricopa County, Arizona, Region 
9. CERCLIS No. AZD980496780. Preliminary report, 
15:13999 (R;US) 

Health assessment for Bailey Dump National Priorities List 
(NPL) Site, Bridge City, Orange County, Texas, Region 6. 
CERCLIS No. TXD980864649. Final report, 15:13624 (R;US) 

Health assessment for Duell and Gardner Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID980504716. 
Preliminary report, 15:13881 (R;US) 

Health assessment for FMC Pesticide Pit, Yakima, Washington, 
Region 10. CERCLIS No. WAD009039785. Preliminary re- 
port, 15:13956 (R;US) 

Health assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
Washington, Region 10. CERCLIS No. WA9214053465. Pre- 
liminary report, 15:14000 (R;US) 

Health assessment for Greenacres (Liberty Lake) Landfill, 
Spokane, Spokane County, Washington, Region 10. CERCLIS 
No. WAD980514608. Preliminary report, 15:14001 (R;US) 

Health assessment for Louisiana-Pacific National Priorities List 
(NPL) Site, Oroville, Butte County, California, Region 9. CER- 
CLIS No. CAD065021594. Preliminary report, 15:13927 (R;US) 





Health assessment for Mica Landfill, Spokane, Spokane County, 
Washington, Region 10. CERCLIS No. WAD980511661. Pre- 
liminary report, 15:15049 (R;US) 

Health assessment for Moffett Naval Air Station National Priori- 
ties List (NPL) Site, Sunnyvale, Santa Clara County, 
California, Region 9. CERCLIS No. CA2170090078. Final re- 
port, 15:13921 (R;US) 

Health assessment for Naval Undersea Warfare Station, Key- 
port, Washington, Region 10. CERCLIS No. WA1170023419. 
Preliminary report, 15:15050 (R;US) 

Health assessment for Old City Dump 1, Columbus, 
Bartholomew County, Indiana, Region 5. CERCLIS No. 
IND980607626. Preliminary report, 15:13622 (R;US) 

Health assessment for Operating Industries Incorporated, Mon- 
terey Park, Los Angelos County, California, Region 9. 
CERCLIS No. CAD080012024. Preliminary report, 15:13998 
(R;US) 

Health assessment for Rocky Mountain Arsenal, Commerce 
City, Adams County, Colorado, Region 8. CERCLIS No. 
CO5210020769. Preliminary report, 15:13625 (R;US) 

Health assessment for Spiegelberg and Rasmussen Dump Na- 
tional Priorities List (NPL) sites, Green Oak Township, 
Livingston County, Michigan, Region 5. CERCLIS 
No. MID980794481 (Spiegelberg) and CERCLIS No. 
MID095402210 (Rasmussen). Final report, 15:13996 (R;US) 

Health assessment for Stringfellow, Glen Avon, California, Re- 
gion 9. CERCLIS No. CAT08001286. Final report, 15:13911 
(R;US) 

Health assessment for Thompson-Hayward Chemical Com- 
pany, Fresno, Fresno County, California, Region 9. CERCLIS 
No. CAD009106220. Preliminary report, 15:13910 (R;US) 

Health assessment for Waste Disposal, Inc., Santa Fe Springs, 
Los Angeles County, California, Region 9. CERCLIS No. 
CAD980884357. Preliminary report, 15:15045 (R;US) 

Superfund Record of Decision (EPA Region 5): Miami County 
Incinerator, OH. (First Remedial Action), June 1989. Final re- 
port, 15:15116 (R;US) 

Leachates 

Determination of optimal toxicant loading for biological closure 

of a hazardous-waste site, 15:13893 (R;US) 
Liners 

Technical guidance document: The fabrication of polyethylene 

FML field seams. Final report, 15:13966 (R;US) 


Organic Compounds 

Health assessment for Colbert Landfill NPL (National Priorities 
List) Site, Spokane, Washington, Region 10. CERCLIS No. 
WAD98051 4541. Final report, 15:15136 (R;US) 

Surveys 

Soil-gas survey at the solid waste landfill: Final report, 15:15056 

(R;US) 
Waste Disposal 

Superfund Record of Decision (EPA Region 3): Kimberton, PA. 
(Second Remedial Action), June 1989. Final report, 15:13971 
(R;US) 

Superfund Record of Decision (EPA Region 5): Wauconda 
Sand and Gravel, IL. (Second Remedial Action), March 1989. 
Final report, 15:15145 (R;US) 

Water Pollution 

Health assessment for 19th Avenue Landfill National Priorities 
List (NPL) Site, Phoenix, Maricopa County, Arizona, Region 
9. CERCLIS No. AZD980496780. Preliminary report, 
15:13999 (R;US) 

Health assessment for American Lake Gardens, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WAD980833065. Preliminary report, 15:15135 (R;US) 

Health assessment for Bailey Dump National Priorities List 
(NPL) Site, Bridge City, Orange County, Texas, Region 6. 
CERCLIS No. TXD980864649. Final report, 15:13624 (R;US) 

Health assessment for Duell and Gardner Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MiD980504716. 
Preliminary report, 15:13881 (R;US) 

Health assessment for FMC Pesticide Pit, Yakima, Washington, 
Region 10. CERCLIS No. WAD009039785. Preliminary re- 
port, 15:13956 (R;US) 


SATELLITES 


Health assessment for Fadrowski Drum Disposal Site, Franklin, 
Wisconsin, Region 5. CERCLIS No. WID980901227. Prelimi- 
nary report, 15:13882 (R;US) 

Health assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
Washington, Region 10. CERCLIS No. WA9214053465. Pre- 
liminary report, 15:14000 (R;US) 

Health assessment for Greenacres (Liberty Lake) Landfill, 
Spokane, Spokane County, Washington, Region 10. CERCLIS 
No. WAD980514608. Preliminary report, 15:14001 (R;US) 

Health assessment for Hidden Valley Landfill (Thun 
Field), Puyallup, Washington, Region 10. CERCLIS No. 
WAD98051 1539. Preliminary report, 15:14002 (R;US) 

Health assessment for Louisiana-Pacific National Priorities List 
(NPL) Site, Oroville, Butte County, California, Region 9. CER- 
CLIS No. CAD065021594. Preliminary report, 15:13927 (R;US) 

Health assessment for Marshall Landfill, Boulder, Colorado, Re- 
gion 8. CERCLIS No. COD980499255. Final report, 15:15119 
(R;US) 

Health assessment for Mica Landfill, Spokane, Spokane County, 
Washington, Region 10. CERCLIS No. WAD980511661. Pre- 
liminary report, 15:15049 (R;US) 

Health assessment for Moffett Naval Air Station National Priori- 
ties List (NPL) Site, Sunnyvale, Santa Clara i 
California, Region 9. CERCLIS No. CA2170090078. Final re- 
port, 15:13921 (R;US) 

Health assessment for Naval Undersea Warfare Station, Key- 
port, Washington, Region 10. CERCLIS No. WA1170023419. 
Preliminary report, 15:15050 (R;US) 

Health assessment for Northside Landfill, Spokane, Washing- 
ton, Region 10. CERCLIS No. WAD980511778. Final report, 
15:15138 (R;US) 

Health assessment for Ogden Defense Depot, Odgen, Utah, 
Region 8. CERCLIS No. UT9210020922. Preliminary report, 
15:15128 (R;US) 

Health assessment for Old City Dump 1, Columbus, 
Bartholomew County, Indiana, Region 5. CERCLIS No. 
IND980607626. Preliminary report, 15:13622 (R;US) 


Health assessment for Rocky Mountain Arsenal, Commerce 
City, Adams County, Colorado, Region 8. CERCLIS No. 
CO5210020769. Preliminary report, 15:13625 (R;US) 

Health assessment for Spiegelberg and Rasmussen Dump Na- 
tional Priorities List (NPL) sites, Green Oak Township, 


Livingston County, Michigan, Region 5. CERCLIS 
No. MID980794481 (Spiegelberg) and CERCLIS No. 
MID095402210 (Rasmussen). Final report, 15:13996 (R;US) 

Health assessment for Stringfellow, Glen Avon, California, Re- 
gion 9. CERCLIS No. CAT08001286. Final report, 15:13911 
(R;US) 

Health assessment for Thompson-Hayward Chemical Com- 
pany, Fresno, Fresno County, California, Region 9. CERCLIS 
No. CAD0091 06220. Preliminary report, 15:13910 (R;US) 

Superfund Record of Decision (EPA Region 3): Strasburg Land- 
fill, PA. (First Remedial Action), June 1989, 15:13886 (R;US) 

Superfund Record of Decision (EPA Region 5): Miami County 
Incinerator, OH. (First Remedial Action), June 1989. Final re- 
port, 15:15116 (R;US) 


SAPPHIRE 
Numerical model of bond strength measurements, 15:14098 
(R;US) 


SARSON 
See BRASSICA 


SATELLITES 

A two-channel wave analyser for sounding rockets and satel- 
lites, 15:14779 (R;NO) 

Gyrotron development for space power beaming, 15:13497 
(RA;US) 

Power from space for use on earth: An emerging global option, 
15:13049 (RA;US) 

Present situation of remote sensing technology and its prob- 
lems. Present situation of remote sensing for artificial satellite 
and its future, 15:14863 (RA;JP;in Japanese) 

Present situation of remote sensing technology and its prob- 
lems. Present situation of wave remote sensing and its future, 
15:14795 (RA;JP;in Japanese) 
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SATURATION 


SATURATION 

Saturated non-convective solar pond. Summary report for 

1986/7, 15:13098 (R;IL;in Hebrew) 
SAUDI ARABIA 

Possibilities of introducing solar hydrogen into future electricity 
and energy supply systems: Demonstrated by the example of 
the Federal Republic of Germany: Report 4.3.8, 15:12991 
(RA;CA) 

SAUSAGE INSTABILITY 

Solvable self-similar model of the sausage instability in a resis- 

tive Z-pinch. Interim report, 15:15636 (R;US) 
SAVANNAH RIVER PLANT 

Alternatives for disposal of raffinate from the TRUEX process, 
15:12653 (R;US) 

Biological monitoring of Upper Three Runs Creek, Savannah 
River Site, Aiken County, South Carolina: Macroinvertebrate 
stream assessments during first six months of release of F/H 
area ETF effluent discharge, October 1988—April 1989, 
15:15148 (R;US) 

SAXON-WOODS POTENTIAL 

See WOODS-SAXON POTENTIAL 
SCANNERS (IMAGE) 

See IMAGE SCANNERS 
SCANNING ELECTRON MICROSCOPY 

Study of fuel degradation processes by uv laser techniques. An- 

nual research report, 1st year, 15:12560 (R;IL) 
SCATTERING 
Photonuclear absorption cross sections, 15:15555 (R;US) 
SCHIFF BASES 

On the absorption maxima of protonated retinal Schiff bases. An 

interaction with external charges, 15:14326 (J;IL) 
SCHOOL BUILDINGS 

Observational study of final cleaning and AHERA (Asbestos 
Hazard Emergency Response Act) clearance sampling at 
asbestos-abatement sites in New Jersey. Report for January 
1988-June 1989, 15:14882 (R;US) 

SCHOOL FACILITIES 

See EDUCATIONAL FACILITIES 
SCHOOL PLANT 

See EDUCATIONAL FACILITIES 
SCHOOLS 

See EDUCATIONAL FACILITIES 
SCLERA 

See EYES 
SCOTLAND 

See UNITED KINGDOM 
SCRAM 

Eliciting management action: Using THERP to highlight human 
factors deficiencies for trip reduction programs, 15:13470 
(J;US) 

SCRAP METALS 

Metal recovery systems case histories of successful waste mini- 

mization in the metal finishing industries, 15:14974 (RA;CA) 
SCRUBBERS 
Combined removal of fine particulate, acid gases and odours in 
a unique wet scrubber, 15:13859 (RA;CA) 
Validation of ice condenser scrubbing models, 15:13383 (BA;US) 
SEA BED 

Investigation of the Dead Sea floor, 15:15079 (RA;IL;In Hebrew) 
SEA DISPOSAL 

See MARINE DISPOSAL 
SEA-FLOOR SPREADING 

New-moon-like sedimentary structures as indicators of irre- 
versible accumulative trends on sandy shores, 15:14986 
(RA;IL;In Hebrew) 

SEACOAST 
See SHORES 
SEALING MATERIALS 

Method of effecting expanding chemical anchor/seals for rock 

cavities, 15:15309 (P;US) 
SEALS 

Clay Cap Test Program for the Mixed Waste Management Facili- 

ity closure at the Savannah River Site, 15:12945 (R;US) 
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Moisture/density relationships and Shrinkage Limits of candi- 
date earthen seal materials, 15:12773 (R;US) 
Performance testing of elastic metal seals under static and dy- 
namic load, 15:14499 (RA;US) 
Piezometer seal test specification, 15:12884 (R;US) 
Radioactive material package seal technology experiments, 
15:14497 (RA;US) 
Repository seal material development physical testing program 
results, 15:12786 (R;US) 
Shaft seal design concepts for a nuclear waste repository in 
basalt, 15:12843 (R;US) 
Test plan for piezometer borehole seal materials, 15:12901 
(R;US) 
SEALS (MAMMALS) 
See PINNIPEDS 
SEASONAL VARIATIONS 
California Basin Study (CaBS): DOE West Coast Basin Program: 
Progress report 7, 15 Nov 1988-14 Nov 1989, 15:15252 (R;US) 
SEASONS 
Directions for the climatic design of hotel buildings with 
maximum energy saving. "Analysis of energy saving in gue- 
strooms, wings and minimum thermal insulation’. 4th 
progress report for 1 Apr 1987-30 Apr 1988. (Summary report 
on the minimum thermal insulation requirements for hotel 
buildings), 15:13793 (R;IL;in Hebrew) 
SEAWATER 
Chemical Analysis 
Chemical oceanographic survey of the eastern Mediterranean 
Sea, 15:15075 (RA;IL;in Hebrew) 
Solubility of gypsum and halite in the Dead Sea as a function of 
time, 15:15087 (RA;IL;in Hebrew) 
Density 
Optical measurements in the Dead Sea, 15:15078 (RA;IL;In He- 
brew) 
Evaporation 
Effect of rate of addition of Mediterranean water to the Dead 
Sea on the rate of evaporation and the properties of gypsum 
that is formed, 15:15080 (RA;IL;in Hebrew) 
Evaporation from the Dead Sea. A summary, 15:15272 (RA;IL) 
Hydrodynamic model of the Dead Sea, 15:15077 (RA;IL;In He- 
brew) 
Investigation of the atmospheric boundary and its effect on the 
physical behavior of the Dead Sea, 15:14865 (RA;IL;in Hebrew) 
Fluid Fiow 
Effects of strong magnetic field on flow characteristics of MHD 
seawater propulsion system, 15:13810 (R;US) 
Gypsum 
Solubility of gypsum and halite in the Dead Sea as a function of 
time, 15:15087 (RA;IL;in Hebrew) 
Halite 
Solubility of gypsum and halite in the Dead Sea as a function of 
time, 15:15087 (RA;IL;in Hebrew) 
Source of salt bodies in the Lynch Straits, 15:15086 (RA;IL;In 
Hebrew) 
lonic Composition 
Chemical oceanographic survey of the eastern Mediterranean 
Sea, 15:15075 (RA;IL;in Hebrew) 
Mixing 
A float for measurements of currents and waves in the Dead 
Sea, 15:15270 (RA;IL;in Hebrew) 
Hydrographic follow-up of seasonal changes in the Dead Sea, 
15:15085 (RA;IL;in Hebrew) 
Seiches system and internal mixing in the Dead Sea, 15:15271 
(RA;IL;in Hebrew) 
Ph Value 
Chemical oceanographic survey of the eastern Mediterranean 
Sea, 15:15075 (RA;IL;in Hebrew) 
Quantitative Chemical Analysis 
New developments and applications of fiber-optic sensors, 
15:14285 (BA;US) 
Refraction 
Optical measurements in the Dead Sea, 15:15078 (RA;IL;in He- 
brew) 





Salinity 

Chemical oceanographic survey of the eastern Mediterranean 
Sea, 15:15075 (RA;IL;In Hebrew) 

Hydrographic follow-up of seasonal changes in the Dead Sea, 
15:15081 (RA;IL;in Hebrew) 

Hydrographic follow-up of seasonal changes in the Dead Sea, 
15:15085 (RA;IL;In Hebrew) 

Microbial processes in the Dead Sea, 15:15083 (RA;IL;In Hebrew) 

Thermohaloclinic structure of the Dead Sea, 15:15082 (RA;IL;In 
Hebrew) 


Temperature Measurement 
Chemical oceanographic survey of the eastern Mediterranean 
Sea, 15:15075 (RA;IL;In Hebrew) 
Optical measurements in the Dead Sea, 15:15078 (RA;IL;In He- 
brew) 


Water Currents 
Seiches system and internal mixing in the Dead Sea, 15:15271 
(RA;IL;In Hebrew) 
Water Waves 
A float for measurements of currents and waves in the Dead 
Sea, 15:15270 (RA;IL;In Hebrew) 


SECONDARY BATTERIES 
See ELECTRIC BATTERIES 


SECONDARY RECOVERY 
See ENHANCED RECOVERY 


SECURITY 
See also NATIONAL SECURITY 
DOE [Department of Energy] risk assessment guideline instruc- 
tions, resource tables, and completed sample: A structured 
approach: Volume 1, 15:15786 (R;US) 
Safeguards and security progress report, January—December 
1988, 15:12984 (R;US) 
SEDIMENT BASINS 
See SETTLING PONDS 


SEDIMENT-WATER INTERFACES 
Constancy of sediment/water partition coefficients of hydropho- 
bic organic pollutants, 15:15115 (R;US) 


SEDIMENTARY ROCKS 
See also PHOSPHATE ROCKS 
SANDSTONES 
SHALES 

Computerized model to determine the thermal history of sedi- 
mentary facies in connection with petroleum prospecting, 
15:12449 (RA;IL;In Hebrew) 

Energy related studies utilizing microcline thermochronology: Fi- 
nal report, May 1, 1987—September 30, 1989, 15:13153 (R;US) 

Structure and tectonic development of the Pleistocene sedimen- 
tary rocks and Hercynites in the Dead Sea area, 15:15033 
(RA;IL;In Hebrew) 

SEDIMENTS 

Constancy of sediment/water partition coefficients of hydropho- 
bic organic pollutants, 15:15115 (R;US) 

Dating of springs and lakes sediments in the Dead Sea Valley 
using the uranium series and its implications on paleoclimatic 
and tectonic events, 15:15032 (RA;IL;in Hebrew) 

Evaluation of the toxicity of marine sediments and dredge spoils 
with the Microtox (trade name) bioassay, 15:15223 (R;US) 
New-moon-like sedimentary structures as indicators of irre- 
versible accumulative trends on sandy shores, 15:14986 

(RA;IL;In Hebrew) 

Ostracods in the Permian and Upper-Triassic strata. Biostratig- 
raphy, sediment study and taxonomy, 15:14998 (RA;IL;in 
Hebrew) 

Sediment toxicity assessment through evaluation of the toxicity 
of interstitial water, 15:15220 (R;US) 

Towards a standard method for the measurement of organic 
carbon in sediments, 15:14268 (R;US) 


SEISMIC ARRAYS 
Development of a program for baseline seismic monitoring for a 
nuclear waste repository: Final report, 15:12790 (R;US) 
Status of initial phase of site-specific seismic monitoring: Basalt 
Waste Isolation Project, 15:12799 (R;US) 


SELENIDES 


SEISMIC DETECTION 

Test plan: Crosshole seismic geophysical testing: Revision 1, 

15:12891 (R;US) 
SEISMIC EVENTS 

See also EARTHQUAKES 

BWIP [Basalt Waste Isolation Project] data package: Earth- 
quake swarms in the Hanford region, 15:12764 (R;US) 

Development of a program for baseline seismic monitoring for a 
nuclear waste repository: Final report, 15:12790 (R;US) 

Earthquake recurrence rate estimates for eastern Washington 
and the Hanford site, 15:12739 (R;US) 

Geologic and structural mapping of Mitzpeh Shalem at a scale 
of 1:50,000, 15:15275 (RA;IL;In Hebrew) 

Geotechnic map of Eilat, 15:15274 (RA;IL;In Hebrew) 

Seismic surveillance test plan, 15:12889 (R;US) 

Stages in the development of the Arava Valley - identifying and 
dating of tectonic events using geomorphological methods 
and their meanings with respect to current seismic events, 
15:15018 (RA;IL;In Hebrew) 

SEISMIC SOURCES 

Confidence evaluating parameters for automatic tri-axial AE 
source location, 15:13141 (RA;JP;in Japanese) 

Precise estimation of relative directions of AE doublet in tri-axial 
hodogram source location, 15:13140 (RA;JP;in Japanese) 

SEISMIC SURVEYS 

Activities of the Seismology Department for 1985/1986, 
15:15276 (RA;IL;In Hebrew and English) 

Development of inversion method for seismic data, 15:15028 
(RA;IL;in Hebrew) 

Earthquake recurrence rate estimates for eastern Washington 
and the Hanford site, 15:12739 (R;US) 

Evaluation of artificial subsurface crack by tri-axial shear 
shadow method, 15:13136 (RA;JP;in Japanese) 
Field experiment for geotomography (Part 2), 

(RA;JP;In Japanese) 

Geophysical tomography. January 1976-October 1989 (Cita- 
tions from the NTIS data base). Report for January 
1976-October 1989, 15:15282 (R;US) 

New technique for seismic imaging and interpretation, 15:15290 
(D;IL;In Hebrew and English) 

Porosity and formation pressure prediction from seismic data, 
15:12462 (RA;CA) 

Proceedings of the 80th SEGJ conference, 15:13128 (R;JP;Iin 
Japanese) 

Rock investigations by using seismic and resistivity tomography 
techniques, 15:13131 (RA;JP;in Japanese) 

Seismic source for shallow penetration reflection survey utilizing 
an electromagnetic vibrator, 15:15286 (RA;JP;In Japanese) 
Super 2D, innovative seismic reprocessing: A case history, 

15:12465 (RA;CA) 
SEISMIC WAVES 

Development of a hybrid method for calculation of wave fields. 
Progress report, 15:15280 (R;IL;in Hebrew) 

Effects of a descending lithospheric slab on yield estimates of 
underground nuclear tests. Semi-annual report No. 1, 8 
March-7 September 1988, 15:14816 (R;US) 

Initial results of the deep-section seismic reflection from Zohar 
to Ashkelon, 15:15265 (RA;IL;in Hebrew) 

Phase and group velocity analysis of seismic data, 15:15268 
(RA;IL) 

Seismic reflection for the understanding of the underground in 
the Jordan Valley north of the Sea of Galilee, 15:15029 
(RA;IL;In Hebrew) 

The development of a hybrid method for wave field computation, 
15:15267 (RA;IL) 

The use of diffraction waves to estimate parameters of scatter- 
ing objects, 15:15269 (RA;IL;in Hebrew) 

SEISMOLOGY 
Seismic data base, 15:15026 (RA;IL;In Hebrew) 
Seismic data base, 15:15005 (RA;IL;In Hebrew) 
SELENIDES 

See also ZINC SELENIDES 

Synthesis and cycloaromatization of allenyl ethynyl sulfides and 
selenides, 15:14328 (J;IL) 


15:12470 
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SELENIUM 


SELENIUM 

Transport of radionuclides by bentonite and silica colloids in a 

GR-3 synthetic groundwater-interim report, 15:12847 (R;US) 
SELENIUM 75 

Determination of volatile fission products in environmental sam- 

ples, 15:14272 (RA;DE;in German) 
SELENIUM COMPLEXES 

Origin of the multi-dimensional properties and the charge distri- 
bution rule of the molecular conductors based on Pi-donor 
and pi-acceptor molecules, 15:14339 (J;IL) 

SELENIUM COMPOUNDS 

See also SELENIDES 

TMTSF 

Studies of the n-GaAs/KOH-Se2*~--Se*- semiconductor/liquid 
junction, 15:14417 (J;US) 

Syntheses, structures, selected physical _ proper- 
ties, and band electronic structures of the 
bis(ethylenediseleno)tetrathiafulvalene salts (BEDSe-TTF)2X, 
X- = 137, Aulo~, and IBro—, 15:14238 (J;US) 

SELF-SERVE STATIONS 

See GASOLINE SERVICE STATIONS 
SEM (MICROSCOPY) 

See SCANNING ELECTRON MICROSCOPY 
SEMICIRCULAR SPECTROMETERS 

See FLAT MAGNETIC SPECTROMETERS 
SEMICONDUCTOR COUNTERS 

See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 

See also S| SEMICONDUCTOR DETECTORS 

The impact of the semiconductor surface layer on the perfor- 
mance of the photoelectrochemical cell, 15:13061 (D;IL;In 
Hebrew and English) 

SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
SEMICONDUCTOR RESISTORS 
SEMICONDUCTOR SWITCHES 
THYRISTORS 
TRANSISTORS 

Hardness parameter studies at the White Sands Missile Range 
fast burst reactor, 15:13405 (RA;US) 

Latest HIC power supply technique, 15:14625 (RA;JP;In Japan- 
ese) 

Reactive ion etching of sputtered silicon carbide and tungsten 
thin films for device applications. Final report, 15:14606 (R;US) 

Recent Soviet microelectronics research on Ill-V compounds 
semiconductors, 15:14204 (R;US) 

SEMICONDUCTOR DIODES 

See also SILICON DIODES 

Characterization and development report for the SA3124, a 15- 
volt zener diode, 15:14640 (R;US) 

SEMICONDUCTOR LASERS 

Channel width tailoring of index-guided arrays with a large index 
step, 15:14659 (BA;US) 

Experimental results of aging and thermal effects in high-power 
laser diodes, 15:14644 (R;US) 

Integrated injection locking of high power cw diode laser arrays, 
15:14657 (BA;US) 

Neodymium YAG (yttrium-aluminum-garnet) lasers. September 
1983-October 1989 (Citations from the INSPEC: Information 
Services for the Physics and Engineering Communities data 
base). Report for September 1983-October 1989, 15:14635 
(R;US) 

Surface-emitting lasers: A comparison of resonant periodic gain 
and conventional structures, 15:14660 (BA;US) 

SEMICONDUCTOR MATERIALS 

If possible index also the specific compounds. 

See also ORGANIC SEMICONDUCTORS 

Atomic structure and chemistry of Si/Ge interfaces determined 
by Z-contrast stem, 15:14201 (R;US) 

Electron scattering by native defects in uniformly and modula- 
tion doped semiconductor structures, 15:14209 (R;US) 

Simulation and quantification of high-resolution Z-contrast imag- 
ing of semiconductor interfaces, 15:14200 (R;US) 
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Structural origin of semiconducting properties of the molybdenum 
red bronzes Ap.33MoQOsz (A = K, Rb, Cs, Tl), 15:14239 (J;US) 
Surface and interface effects on photovoltaic solar cells effi- 
ciency. Research progress report for the first year, 1986, 
15:13041 (R;IL) 
Theory of ordering in semiconductor alloys, 15:14232 (BA;US) 
Thermal wave characterization of semiconductors and super- 
conductors, 15:14103 (BA;US) 
SEMICONDUCTOR RESISTORS 
Fabrication of powders for ZnO-varistors by sol-gel-method, 
15:14152 (RA;DE) 
SEMICONDUCTOR SWITCHES 
Advanced float-zone silicon development: Final report, 
15:14203 (R;US) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSITIVITY ANALYSIS 
An importance quantification technique in uncertainty analysis 
for computer models, 15:15805 (R;JP) 
SEPARATION EQUIPMENT 
Solid particle impact erosion of a compressed metallic wool well 
filter element, 15:12620 (RA;CA) 
SEPARATION NOZZLE METHOD 
KFK annual report on research and development activities in 
1988, 15:15785 (R;DE;in German) 
SEPARATION PROCESSES 
See also CHROMATOGRAPHY 
DISTILLATION 
EXTRACTION 
FILTRATION 
ISOTOPE SEPARATION 
LEACHING 
PRECIPITATION 
REPROCESSING 
Mainz University, Institute of Nuclear Chemistry. Annual report 
1988, 15:14441 (R;DE;in German) 
SERVICE LIFE 
A prior-knowledge-based optimal Wiener-filtering approach to 
ultrasonic-scattering-amplitude, 15:14535 (D;US) 
SERVICE STATIONS 
See GASOLINE SERVICE STATIONS 
SETTLING PONDS 
Determination of optimal toxicant loading for biological closure 
of a hazardous-waste site, 15:13893 (R;US) 
SEVERN RIVER 
Recent technological aspects of the Severn Barrage Develop- 
ment Project: Report 4.3.19, 15:13169 (RA;CA) 
SEWAGE 
See also SEWAGE SLUDGE 
Construction Grants Program for Municipal Wastewater Treat- 
ment Works: Handbook of Procedures (July 1989 update), 
15:15102 (R;US) 
Soil-gas survey at the solid waste landfill: Final report, 15:15056 
(R;US 
SEWAGE SLUDGE 
Analysis of eight facilities: Operating and cost data for in-vessel 
composting, 15:13005 (R;US) 
SHALE MINING 
See OIL SHALE MINING 
SHALE OIL 
Solvent and supercritical fluid extraction of oil shale: A literature 
survey, 15:12611 (R;US) 
SHALES 
Paleoceanography and geochemistry of shale in the upper Cre- 
taceous in Israel - a basis for locating energy rich deposits, 
15:15016 (RA;IL;In Hebrew) 
Supercritical extraction and depolymerization of Israeli oil 
shales. Final report for Oct 1984-Sep 1985 and Oct 1986-Sep 
1987, 15:12615 (R;IL;In English and Hebrew) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHEAR PROPERTIES 
Geology and geochemistry of radon in shear zones: Progress 
report, 15:13731 (R;US) 





SHEAR STRENGTH 
See SHEAR PROPERTIES 
SHEARER LOADERS 

Remote control and robotization of shearers, 15:12358 (R;XE:;In 

French) 
SHEETS 

Thinner than PLATES but thicker than FOILS. 

A preliminary investigation for application of an advanced x-ray 
diffraction analyzer to in-process texture assessment of alu- 
minum alloy sheet, 15:14784 (BA;US) 

SHELL-KOPPERS GASIFICATION PROCESS 
Shell Coal Gasification Project (SCGP-1) shakedown and 
demonstration phases: Interim report, 15:12258 (R;US) 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING 

Program GROUPL: A code designed to calculate self-shielded 

multi-group photon cross sections, 15:15557 (R;US) 
SHIELDS 

See also THERMAL SHIELDS 

Investigation on bulk shielding calculations for the 8 GeV syn- 
chrotron radiation facility, 1, 15:14707 (R;JP;in Japanese) 

Preparation, lifting, and loading of the Shippingport reactor pres- 
sure vessel/neutron shield tank package, 15:13461 (J;US) 

Radiation damage studies for nuclear power reactors at the 
Ford nuclear reactor, 15:13409 (J;US) 

Shield-walls for the microwave tokamak experiment (MTX) facil- 
ity, 15:15764 (BA;US) 

SHIPMENT 
See TRANSPORT 
SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 

Contaminated concrete scabbling at the Shippingport station 
decommissioning project, 15:13460 (J;US) 

Preparation, lifting, and loading of the Shippingport reactor pres- 
sure vessel/neutron shield tank package, 15:13461 (J;US) 

Progress in the release of the Shippingport site and materials, 
15:13479 (J;US) 

Shippingport: Overall project progress, 15:13459 (J;US) 

SHIPS 

See also TANKER SHIPS 

Technological problems related to fuel conservation, 15:13813 
(R;IL) 

SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK WAVES 

A numerical study of shock wave refraction at a CO2/CH, inter- 
face, 15:15392 (R;US) 

Computing shock waves in turbulent mixing regions, 15:14820 
(R;US) 

SHORES 

For both lake- and sea-land boundaries. 

Artificial radioactivity on the coasts of Northern Ireland, 
15:15070 (R;GB) 

Geophysical survey of the shallow structure and the active fault 
on the continental shelf in the north of Israel, 15:15071 
(RA;IL;In Hebrew) 

SHORT CIRCUITS 
See ELECTRICAL FAULTS 
SHOWER COUNTERS 

Detects high energy gamma radiation or high energy particles 
on basis of cascade showers in layered absorbers. 

A many particle-tracking detector with drift planes and seg- 
mented cathode readout, 15:14746 (R;US) 

Neutron energy deposition mechanisms in silicon calorimetry, 
15:14751 (R;US) 

SHUTIN PRESSURE 
See RESERVOIR PRESSURE 
SI SEMICONDUCTOR DETECTORS 

Model analysis and experimental characterization of a mi- 

crostrip vertex detector for a ete~ collider, 15:14777 (R;DE) 


SILICON 28 TARGET 


SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SID 
See SUDDEN IONOSPHERIC DISTURBANCE 


SIEGBAHN SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
SIGMA MODEL 
Sphaleron in a non-linear sigma model, 15:15501 (R;JP) 
SIGMA-410 RESONANCES 
See SIGMA MODEL 
SIGNALS 
Present situation of remote sensing technology and its prob- 
lems. Present situation of optical remote sensing and its 
future, 15:14796 (RA;JP;In Japanese) 
SILANES 
Making mercury-photosensitized dehydrodimerization into an 
organic synthetic method: Vapor pressure selectivity and the 
behavior of functionalized substrates, 15:14402 (J;US) 
SILICA 
Chemical composition of silica scales deposited from geother- 
mal waters in Kyushu, Japan, 15:13159 (RA;JP) 
Investigation on thermal stability of gravel pack materials, 
15:12609 (RA;CA) 
Laboratory study of fracture healing in Topopah Spring tuff: im- 
plications for near field hydrology, 15:12930 (R;US) 
Metal precursor-support interactions: An in-situ diffuse UV re- 
flectance study, 15:14364 (J;US) 
SILICATE MINERALS 
See also HORNBLENDE 
OLIVINE 
ZIRCON 
Asbestos and silicate pollution in the workplace. January 1971- 
November 1989 (Citations from the NTIS data base). Report 
for January 1971-November 1989, 15:15184 (R;US) 
Thermochemistry and structure of glasses along the join 
NaAlSigOg-NaBSizOg, 15:15307 (J;US) 
SILICATES 
See also IRON SILICATES 
The precipitation of silica particles by the base catalyzed hydrol- 
ysis of TEOS [tetraethy| orthosilicate], 15:14304 (R;US) 
SILICEOUS ROCK 
See SANDSTONES 


SILICON 
Calibration and use of the FNDD1 neutron dosimeter diode up 
to 3 x 10'° n/mm?, 15:14743 (R;GB) 
Damage equivalence in the irradiation of silicon, 15:13406 
(RA;US) 
Detection of charged particles in thick hydrogenated amorphous 
silicon layers, 15:14234 (BA;US) 
Development of high-efficiency photo-voltaic cell. Interim scien- 
tific report no. 2, 15:13046 (R;IL;in Hebrew) 
Effects of substrate temperature and gas phase chemistry on 
the APCVD of a-Si:H films from disilane, 15:14228 (BA;US) 
Fusing silicon wafers with low-melting-temperature glass, 
15:14094 (R;US) 
Investigation of porous silicon for vapor sensing, 15:14645 (R;US) 
lon-beam-hydrogenated amorphous silicon, 15:14231 (BA;US) 
Metastability in doped hydrogenated amorphous silicon: A 
bistable charge-trapping defect model, 15:14229 (BA;US) 
Microstructural and electronic properties of hydrogenated amor- 
phous silicon films deposited by magnetron reactive 
sputtering, 15:14235 (BA;US) 
New model for damage accumulation in Si during self-ion irradi- 
ation, 15:14249 (J;US) 
SILICON 28 REACTIONS 
Target excitation and angular momentum transfer in reactions of 
E/A=11.9 MeV 28Si with ®'Ta from 4x charged particle, neu- 
tron, and y-ray multiplicity measurements, 15:15529 (J;US) 
SILICON 28 TARGET 
Elastic and inelastic differential neutron scattering cross sec- 
tions of oxygen between 6 and 15 MeV, 15:15520 (R;DE) 
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SILICON 30 REACTIONS 


SILICON 30 REACTIONS 

Comment on “Unexpected large deformations in ©°Ni* nuclei 

produced in the reaction 120 MeV °°Si+5°Si", 15:15580 (J;US) 
SILICON 30 TARGET 

Comment on “Unexpected large deformations in ®°Ni* nuclei 

produced in the reaction 120 MeV °°Si+°°Si", 15:15580 (J;US) 
SILICON ALLOYS 

A new material: A-Si,Ge:H,F IN a-Si,Ge:H,F/a-Si:H,F multilayer 
structures, 15:14236 (BA;US) 

A small-angle neutron scattering study of the kinetics of phase 
separation in a supersaturated Ni-12.5 at. pet Si alloy, 
15:14108 (J;US) 

Effect of material properties on the performance of a-Si,Ge:H,F 
photodetectors, 15:14233 (BA;US) 

Light-induced defects in medium and low gap a-Si,Ge:H,F al- 
loys, 15:14230 (BA;US) 

The optoelectronic properties of a-Si,Ge:H(F) alloys, 15:14237 
(BA:US) 

SILICON CARBIDES 

Contribution to the joining technique of SiC-ceramic using 
metallic interlayers, 15:14158 (R;DE;in German) 

Erosion of ceramic composites by various erodents, 15:14134 
(R;US) 

Hydrogen-silicon carbide interactions, 15:14161 (R;US) 

Microstructural characteristics of SiC-whisker toughened ce- 
ramic composites: Results from TEM, 15:14207 (RA;DE) 

Microstructure and the Urbach edge in glow discharge de- 
posited a-SiC:H, 15:14171 (BA;US) 

Reactive ion etching of sputtered silicon carbide and tungsten 
thin films for device applications. Final report, 15:14606 (R;US) 

Resistance to high temperature and creep behaviour of whisker- 
reinforced technical ceramics, 15:14206 (RA;DE;in German) 

SILICON COMPOUNDS 
See also SILANES, SILOXANES and SILICONES. 
See also SILANES 
SILICATES 
SILICON CARBIDES 
SILICON NITRIDES 
SILICON OXIDES 

Stability of CsCi-type intermetallic compounds under ball milling, 

15:14110 (J;US) 
SILICON DIODES 

Characterization and development report for the SA3274-1 and 

SA3274-2 transient voltage suppressors, 15:14641 (R;US) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 

Erosion of ceramic composites by various erodents, 15:14134 
(R;US) 

The influence of temperature and sliding speed on sliding fric- 
tion and wear of SisN, at up to 1000deg C, 15:14148 
(RA;DE;in German) 

SILICON OXIDES 
See also QUARTZ 
SILICA 
The precipitation of silica particles by the base catalyzed hydrol- 
ysis of TEOS |tetraethy! orthosilicate], 15:14304 (R;US) 
SILICON SEMICONDUCTOR DETECTORS 
See S!i SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 

Analysis and evaluation of the solar photovoltaic systems at the 
Ben-Gurion Sede Boger Test Center for Solar Electricity Gen- 
erating Technologies. Final report, 15:13069 (R;IL;In English 
and Hebrew) 

Combined (photo)calorimetric and (photo)electrical investigation 
of energy conversion losses in photovoltaic solar cells. Annual 
report, 15:13045 (R;IL) 

Development of a photo-voltaic cell with a 20% (minimum) effi- 
ciency for a concentration system working at higher than 
ambient temperature. Final scientific report - first year, 
15:13048 (R;IL;in Hebrew and English) 

Hydrogenated amorphous silicon films prepared by glow dis- 
charge of disilane: Final subcontract report, December 16, 
1987—February 28, 1989, 15:14221 (R;US) 
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Research on high-efficiency, multi-gap, multi-junction amorphous 
silicon-based alloy thin-film solar cells: Annual subcontract re- 
port, March 1, 1988—February 28, 1989, 15:13055 (R;US) 

Research relating to crystalline silicon-film on a foreign sub- 
strate, 15:13052 (R;US) 

SILVER 

A spectroscopic and catalytic investigation of active phase- 
support interactions: Progress report, 15 October 1988-15 
October 1989, 15:14310 (R;US) 

Adhesion of silver films to ion-bombarded alumina, 15:14131 
(R;US) 

Development of high-efficiency photo-voltaic cell. Interim scien- 
tific report no. 2, 15:13046 (R;IL;In Hebrew) 

Health assessment for Silver Mountain Mine, Loomis, 
Okanogan County, Washington, Region 10. CERCLIS No. 
WAD980722789. Preliminary report, 15:13964 (R;US) 

Mercury and silver in clinic waste water, Goodfellow AFB, 
Texas. Final report, 9-12 January 1989, 15:15183 (R;US) 

Silver composite cathodes for alkaline secondary batteries, 
15:13577 (P;US) 

SILVER ALLOYS 
Materials tests in support of an MHD [magnetohydrodynamic] 
coal combustor, 15:12368 (R;US) 

SIMMONDSIA CHINENSIS 

See JOJOBA 
SIMS 

See MASS SPECTROSCOPY 
SIMULATION 

See also COMPUTERIZED SIMULATION 

PLASMA SIMULATION 

Effect of earthquakes on the stability of sedimentation in the con- 
tinental shelf and slope in Israel, 15:15012 (RA;IL;In Hebrew) 

Power system voltage simulation for voltage collapse., 
15:13518 (R;JP;in Japanese) 

SIMULATORS (REACTOR) 

See REACTOR SIMULATORS 
SINGLE CRYSTALS 

See MONOCRYSTALS 
SINTERING 

Review on micro-wave high temperature superconductivity. 
High frequency properties of oxide superconductor, 15:14142 
(RA;JP;iIn Japanese) 

SITE CHARACTERIZATION 

A numerical mode! for optimal wind-energy siting. Final report, 
15:13187 (R;IL) 

Comments on US Department of Energy, Office of Civilian Ra- 
dioactive Waste Mangement “Draft 1988 Mission Plan 
Amendment” (DOE/RW-0187, June 1988), 15:12687 (R;US) 

Comparison between wind measurements on adjacent towers 
at the Hariah site on the Golan Heights, 15:13191 (RA;IL;In 
Hebrew) 

Identifying potential sites for wind power plants. Semiannual re- 
port, 15:13190 (R;IL;in Hebrew) 

Preparation of a work plan for a wind survey, 15:13195 (R;IL;In 
Hebrew) 

State of Nevada comments on the US Department of Energy draft 
environmental assessment for the proposed high-level nuclear 
waste site at Yucca Mountain: Volume 2, 15:12695 (R;US) 

State of Nevada comments on the US Department of Energy draft 
environmental assessment for the proposed high-level nuclear 
waste site at Yucca Mountain: Volume 1, 15:12694 (R;US) 

State of Nevada comments on the US Department of Energy 
site characterization plan, Yucca Mountain site, Nevada: Vol- 
ume 3, 15:12692 (R;US) 

State of Nevada comments on the US Department of Energy 
site characterization plan, Yucca Mountain site, Nevada: Vol- 
ume 4, 15:12693 (R;US) 

State of Nevada comments on the US Department of Energy 
site characterization plan, Yucca Mountain site, Nevada: Vol- 
ume 2, 15:12691 (R;US) 

SITE SELECTION 

Comparison between wind measurements on adjacent towers 
at the Hariah site on the Golan Heights, 15:13191 (RA;IL;In 
Hebrew) 





Identifying potential sites for wind power plants. Semiannual re- 
port, 15:13190 (R;IL;in Hebrew) 

Preparation of a work plan for a wind survey, 15:13195 (R;IL;In 
Hebrew) 

SKELETAL FOSSILS 

See FOSSILS 

SLAGS 

Health assessment for Midvale Slag Site, Midvale, Utah, Region 
8. CERCLIS No. UTD081834277. Preliminary report, 
15:13906 (R;US) 

SLC 
See STANFORD LINEAR COLLIDER 
SLIGHTLY ENRICHED URANIUM 

0 - 5 per cent. 

Low-enriched uranium conversion/power upgrade of the Ohio 
State University Research Reactor, 15:13413 (J;US) 

SLOT OVENS 
See COKE OVENS 
SLUDGES 

See also SEWAGE SLUDGE 

Anaerobic pyrolysis of solid wastes and sludges: The AOSTRA 
[Alberta Oil Sands Technology and Research Authority] taciuk 
process system, 15:14981 (RA;CA) 

Assessing chemical releases and worker exposures from a filter 
press, 15:14906 (R;US) 

Health assessment for Union Pacific Railroad Yard-Pocatello 
Sludge Pit, Pocatello, idaho, Region 10. CERCLIS No. 
IDD0550308852. Preliminary report, 15:13952 (R;US) 

SLUGS (FUEL) 

See FUEL RODS 
SLURRIES (FUEL) 

See FUEL SLURRIES 
SMELTERS 

Affordability analysis of lead emission controls for a smelter- 
refinery. Final report, 15:14912 (R;US) 

Energy efficient technologies at Noranda: Case study of No- 
randa process, 15:13852 (RA;CA) 

The use of oxygen to increase capacity and reduce energy con- 
sumption in the Kidd Creek copper smelter, 15:13858 (RA;CA) 

SMES 
See SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
SMOKES 

See also TOBACCO SMOKES 

Air quality modelling of emissions from prescribed burning: Fi- 
nal report, 15:13559 (R;US) 

Condensation growth and nucleation scavenging over large 
fires, 15:14943 (R;US) 

SNAP REACTORS 

Reactor Systems for Nuclear Auxiliary Power. 

Nuclear closed-cycle gaseous heat engine concept, 15:13367 
(BA;US) 

SNOW 
Development of forecasting system of snow accretion on wires 
of overhead transmission line, 15:13546 (R;JP;in Japanese) 
SOCIO-ECONOMIC ASPECTS 
See SOCIO-ECONOMIC FACTORS 
SOCIO-ECONOMIC FACTORS 

Surveys concerning the effect to introduce electric vehicles. On 
the possibility of new technology and introducing measures, 
15:14049 (R;JP;in Japanese) 

SODA ASH 
See SODIUM CARBONATES 
SODIUM 

Reduced creep strength and ductility of Type 304 steel in 
sodium, 15:14068 (R;GB) 

Surface-plasmon dispersion in simple metals, 15:14121 (J;US) 

SODIUM CARBONATES 

Determination of optimum electrolyte composition for molten 
carbonate fuel cells: Final report, 15:13703 (R;US) 

Mitigation of acid deposition: Liming of surface waters. Final re- 
port, 15:15143 (R;US) 

Structure and properties of resorcinol-formaldehyde gels, 
15:14226 (R;US) 


SOILS 
Cleaning 


SODIUM CHLORIDES 

Empirical energy parameters for structural modeling of alkali 
halide crystals in standard formalisms, 15:14401 (J;US) 

New layered phases achieved with centered zirconium chloride 
clusters. The stoichiometry ZrgCl;,, 15:14360 (J;US) 

Thermodynamics of NaCl-H,0: A new equation of state for the 
near-critical region and comparisons with other equations for 
adjoining region, 15:15304 (J;US) 

SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM CARBONATES 
SODIUM CHLORIDES 
SODIUM NITRATES 
SODIUM SULFATES 

Potential calcining stoichiometries and their effects on waste 
volumes, 15:12944 (R;US) 

Use of bifurcation diagrams as fingerprints of chemical mecha- 
nisms, 15:14396 (J;US) 

SODIUM COOLED REACTORS 

See also FFTF REACTOR 

Status of Entsorgung in the Federal Republic of Germany, 
15:13311 (RA;US) 

SODIUM LAURYL SULFATES 

See SODIUM COMPOUNDS 

SODIUM MINERALS 
See MINERALS 
SODIUM NITRATES 

Potential calcining stoichiometries and their effects on waste 

volumes, 15:12944 (R;US) 
SODIUM SULFATES 

Heat capacity and other thermodynamic properties of 
Na2SO,4(aq) in hydrothermal solutions and the solubilities of 
sodium sulfate minerals in the system Na-Cl-SO,-OH-H20 to 
300°C, 15:13168 (J;US) 

SODIUM TUNGSTEN BRONZE 

Resistivity anomalies of the diphosphate tungsten bronze 
Cs;_,xPgsWeO4 (x = 0-0.46) and its partially substituted 
phases Cs,AyPgWgO,o (A = Rb, Na) and CsPgWs_,MoxOgo: 
Synthesis, physi, 15:14415 (J;US) 

Structural and electronic origin of the three-dimensional electri- 
cal properties of PgW,20s2 and its inserted and substituted 
analogues A,PgW120s2 (A = Li, Na) and PgW42_,Mo,Osp, 
15:14392 (J;US) 

SODIUM-SULFUR BATTERIES 

Battery systems for an advanced AC electric vehicle powertrain, 
15:13574 (BA;US) 

Development of sodium/sulfur-batteries. Phase 4. Final report, 
15:13570 (R;DE;in German) 

SOFT SOLDERING 

See SOLDERING 

SOFT X RADIATION 

A general purpose calibration facility for use in x-ray astronomy, 

15:14783 (BA;US) 
SOIL MECHANICS 

Effect of hydrochemical conditions in loess on the stability of the 
mountain slopes, 15:14993 (RA;IL;In Hebrew) 

Effect of hydrochemical conditions on the stability of slopes, 
15:15011 (RA;IL;in Hebrew) 

SOILING 
See SURFACE CONTAMINATION 
SOILS 
Acidification 

Direct/delayed response project: Quality-assurance plan for 
preparation and analysis of soils from the mid-Appalachian re- 
gion of the United States, 15:15043 (R;US) 

Chemical Analysis 

Toxicity bioassay and eluate heavy-metals analysis results of 
the bench-scale stabilization study of soils from the United 
Chrome Superfund NPL (National Priority List) Site Corvallis, 
Oregon, 15:15052 (R;US) 

Cleaning 

Clean-up of soil contaminated with heavy hydrocarbons, 

15:14983 (RA;CA) 
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SOILS 
Cleaning 


On-site remediation of gasoline-contaminated soil, 15:12542 
(RA;CA) 

Pilot bioremediation of petroleum contaminated soil, 15:12548 
(RA;CA) 

Recuperation of heavy hydrocarbons by hot water injection: 
Leaching and pumping, 15:12544 (RA;CA) 

Contamination 

Environmental report for 1988, 15:12928 (R;US) 

Experimental evaluation of selected field portable instrumenta- 
tion for the quantitative determination of contaminant levels in 
soil and water at Rocky Mountain Arsenal: Final report, 
15:15040 (R;US) 

In situ vitrification: An innovative thermal treatment technology, 
15:12962 (J;US) 

Miller scaling of finger properties in sandy soils: An indirect 
method for estimating finger width and velocity, 15:12914 
(R;US) 

Decontamination 

Monitoring populations of 4-chlorobiphenyl-degrading bacterial 
in soil and lake water microcosms using colony hybridization, 
15:15067 (R;US) 

Erosion 

Effect of hydrochemical conditions on the stability of slopes, 

15:15011 (RA;IL;In Hebrew) 
Mapping 

Influence of surficial soil and bedrock on indoor radon in New 
York State homes: Task 2, Subtask 2 of an investigation of in- 
filtration and indoor air quality in New York State homes, 
15:13787 (R;US) 

Mechanical Properties 

A concept of a remotely delivered trafficability probe, 15:14800 

(R;US) 
Monitoring 

Preoperationai radiation surveillance of the WIPP [Waste Isola- 

tion Pilot Piant] Project by EEG, 1985-1988, 15:12680 (R;US) 
Quantitative Chemical Analysis 

A comparison of PCB/pesticide quantitation using packed and 

megabore columns, 15:14290 (BA;US) 
Radionuclide Migration 

Chiorine 36 and tritium from nuclear weapons fallout as tracers 
for long-term liquid and vapor movement in desert soils, 
15:15060 (J:US) 

Sorptive Properties 

Miller scaling of finger properties in sandy soils: An indirect 
= for estimating finger width and velocity, 15:12914 
(R;US) 

Sorption of 2,3,7,8-tetrachlorodibenzo-p-dioxin from water by 
surtace soils, 15:15044 (R;US) 

Voids 

Effect of hydrochemical conditions in loess on the stability of the 

mountain slopes, 15:14993 (RA;IL;in Hebrew) 
Volatile Matter 

Terra Vac in-situ vacuum extraction system: Applications analy- 

Sis report, 15:15051 (R;US) 
SOL-GEL PROCESS 

Sol-gel processes and materials. April 1977-October 1989 (Cita- 
tions from the International Aerospace Abstracts data base). 
Report for April 1977-October 1989, 15:14215 (R;US) 

SOLAR ABSORBERS 

Selectively absorbing metallurgical coatings for performance in 
solar photothermal installations with higher (elevated) operat- 
ing temperatures. Final report, 15:13119 (R;IL) 

SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR PROMINENCES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SUNSPOTS 

Field of solar physics: Review and recommendations for 
ground-based solar research. Final report, 15:15339 (R;US) 

Solar-Geophysical Data Number 538, June 1989. Part 1 


(prompt reports). Data for May, April 1989, and late data, 
15:15333 (R;US) 
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Solar-Geophysical Data Number 538, June 1989. Part 2 
(comprehensive reports). Data for December 1988 and mis- 
cellaneous, 15:15334 (R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 1 (prompt 
reports). Data for June, May 1989, and late data, 15:15335 
(R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 2 
(comprehensive reports). Data for January 1989, and miscel- 
laneous, 15:15336 (R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 1 
(prompt reports). Data for July, June 1989, and late data, 
15:15337 (R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 2 (com- 
prehensive reports). Data for February 1989, 15:15338 (R;US) 

Solar-Geophysical Data Number 541, September 1989. Part 1 
(prompt reports). Data for August, July 1989, and late data, 
15:15341 (R;US) 

Solar-Geophysical data number 541, September 1989. Part 2 
(comprehensive reports). Data for March 1989 and miscella- 
neous, 15:15340 (R;US) 


SOLAR AIR CONDITIONING 
Demonstration projects for energy conservation, 15:13992 (R;IL) 


SOLAR BATTERIES 
See SOLAR CELL ARRAYS 


SOLAR CELL ARRAYS 
Power beaming options, 15:13495 (RA;US) 


SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 


SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
INDIUM SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
Development of a solar-powered infrared injection laser micro- 
miniature transmitting system, 15:13836 (R;US) 
High-efficiency copper ternary thin film solar cells: Annual sub- 
contract report, March 1, 1987—April30, 1989, 15:13054 (R;US) 
Overview of photovoltaic and battery applications. Technical re- 
port, 15:13572 (R;US) 
Programme energy research and energy technology. Status re- 
port 1987. Photovoltaics, 15:13038 (R;DE;In German) 
Study on the measures to promote the use of photovoltaic power 
generating system overseas, 15:13050 (R;JP;In Japanese) 


SOLAR CONCENTRATORS 
Emission processes of transition 3d metal elements in con- 
densed phase, 15:13060 (D;IL;iIn Hebrew and English) 
Structural concepts for very large (400-meter-diameter) solar 
concentrators, 15:13121 (RA;US) 


SOLAR COOLING SYSTEMS 
Colorado State University program for developing, testing, evaiu- 
ating and optimizing solar heating and cooling systems: Project 
status report, November—December 1989, 15:13093 (R;US) 
Simulation and analysis of high efficiency absorption systems 
for solar cooling. 2nd quarterly progress report for Jan 1988- 
Apr 1988, 15:13109 (R;IL) 
Simulation and analysis of high efficiency absorption systems 
for solar cooling. Phase | - Final report, 15:13104 (R;IL) 
Simulation of solar absorption systems, 15:13105 (RA;IL) 
SOLAR CORONA 
Soft X-ray astronomy using grazing incidence optics, 15:15332 
(RA;US) 
SOLAR CYCLE 
Field of solar physics: Review and recommendations for 
ground-based solar research. Final report, 15:15339 (R;US) 
Rotation of the photospheric magnetic fields: A north-south 
asymmetry, 15:15310 (R;US) 
SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 


SOLAR DRYERS 
Study on open cycle solar absorption dehumidifying/drying sys- 
tem. Part 2. Outdoor and indoor experiments of regenerators, 
15:13101 (RA;JP;In Japanese) 





SOLAR DRYING 
A computer simulation model for drying processes, 15:13094 
(R;IL) 
Solar thermosyphon drying of agricultural products. Progress re- 
port, 15:13102 (R;IL;in Hebrew) 


SOLAR ENERGY 

Demonstration projects: conservation and efficiency through 
proven technology, 15:13630 (RA;IL) 

Development of a photo-voltaic cell with a 20% (minimum) effi- 
ciency for a concentration system working at higher than 
ambient temperature. Final scientific report - first year, 
15:13048 (R;IL;in Hebrew and English) 

Field of solar physics: Review and recommendations for 
ground-based solar research. Final report, 15:15339 (R;US) 
Steam Production using the solar tower technology. Interim re- 

port no. 2, 15:13076 (R;IL;in Hebrew and English) 


SOLAR ENERGY CONVERSION 

See also SOLAR THERMAL CONVERSION 

Energy transfer and photochemistry in biomimetic solar conver- 
sion. Final report, August 1983-July 1989, 15:13051 (R;US) 

Power from space for use on earth: An emerging global option, 
15:13049 (RA;US) 

Resource Assessment Project: 
15:13053 (R;US) 


SOLAR FLARES 

Effect of wave localization on plasma instabilities. Ph.D. Thesis, 
15:15331 (R;US) 

Solar-Geophysical Data Number 538, June 1989. Part 1 
(prompt reports). Data for May, April 1989, and late data, 
15:15333 (R;US) 

Solar-Geophysical Data Number 538, June 1989. Part 2 
(comprehensive reports). Data for December 1988 and mis- 
cellaneous, 15:15334 (R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 1 (prompt 
reports). Data for June, May 1989, and late data, 15:15335 
(R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 2 
(comprehensive reports). Data for January 1989, and miscel- 
laneous, 15:15336 (R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 1 
(prompt reports). Data for July, June 1989, and late data, 
15:15337 (R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 2 (com- 
prehensive reports). Data for February 1989, 15:15338 (R;US) 

Solar-Geophysical Data Number 541, September 1989. Part 1 
(prompt reports). Data for August, July 1989, and late data, 
15:15341 (R;US) 

Solar-Geophysical data number 541, September 1989. Part 2 
(comprehensive reports). Data for March 1989 and miscella- 
neous, 15:15340 (R;US) 


SOLAR FURNACES 

20 kW reforming/methanation in the solar furnace, 15:13042 
(R;IL) 

Solar chemical heat pipe. 20 kW reforming/methanation loop for 
storage and transport of solar energy supplied by the WIS so- 
lar furnace. Final technical report for 1 Mar 1987-30 Aug 
1987, 15:13043 (R;IL;in English and Hebrew) 


SOLAR HEAT ENGINES 
Testing of the STM4-120 kinematic Stirling engine for solar ther- 
mal electric systems, 15:14039 (BA;US) 


SOLAR HEATING 

See also SOLAR WATER HEATING 

Colorado State University program for developing, testing, evalu- 
ating and optimizing solar heating and cooling systems: Project 
status report, November--December 1989, 15:13093 (R;US) 

Directions for the climatic design of hotel buildings with 
maximum energy saving. "Analysis of energy saving in gue- 
strooms, wings and minimum thermal insulation”. 4th 
progress report for 1 Apr 1987-30 Apr 1988. (Summary report 
on the minimum thermal insulation requirements for hotel 
buildings), 15:13793 (R;IL;in Hebrew) 

Evaluation of energy consumption of passive solar apartments 
in Israel, 15:13752 (R;IL;in Hebrew and English) 


User needs survey results, 


SOLAR HEATING SYSTEMS 

Investigation and research concerning utilization of heat from 
solar pond. Its utilization for waste-water treatment, 15:13099 
(R;JP;In Japanese) 

Investigation of the performance of a compact solar heater, 
15:13114 (D;IL;in Hebrew and English) 

Simulation method of the solar floor heating system, 15:13100 
(RA;JP;In Japanese) 

SOLAR MODELS 
See STAR MODELS 
SOLAR NEUTRINOS 

Prior to July, 1975 information was indexed to NEUTRINOS. 

Neutral- and charged-current disintegration of deuterium by so- 
lar and supernova neutrinos, 15:15352 (J;US) 

Non-accelerator particle physics: Progress report, February 1, 
1989—January 31, 1990, 15:15321 (R;US) 

Research & development of a helium-4 based solar neutrino de- 
tector: Progress report, May 1, 1989-April 30, 1990, 
15:15409 (R;US) 

The GALLEX Project, 15:14745 (R;US) 

SOLAR PONDS 

Development of a solar pond for agricultural uses. Annual re- 
port, April 1985 to March 1986, 15:13088 (R;IL;ln Hebrew) 

Feasibility of solar ponds based on Ozdor method: completion 
of the numerical simulations and the analysis of the experi- 
mental set-up performance. Interim report, 15:13110 (R;IL;In 
English and Hebrew) 

Feasibility of solar ponds based on Ozdor’s method: basic fea- 
sibility experiments, 15:13108 (R;IL;In Hebrew) 

Geochemical and sedimentary processes in solar ponds. Final 
report, 15:13073 (R;IL;in Hebrew) 

Saturated non-convective solar pond. Summary report for 
1986/7, 15:13098 (R;IL;in Hebrew) 

SOLAR POWER PLANTS 
See also PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 

Development of a solar-powered infrared injection laser micro- 
miniature transmitting system, 15:13836 (R;US) 

Molten salt solar-electric experiment: Volume 2, Addenda: Final 
report, 15:13065 (R;US) 

Phase-change thermal energy storage: Final subcontract re- 
port, 15:13123 (R;US) 

Qualifications in energy, 15:12365 (R;IL) 

Technological follow-up of operational solar energy power sys- 
tems. Stage A. Final report, 15:13068 (R;IL;in Hebrew and 
English) 

SOLAR PROMINENCES 

Solar-Geophysical Data Number 538, June 1989. Part 2 
(comprehensive reports). Data for December 1988 and mis- 
cellaneous, 15:15334 (R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 2 
(comprehensive reports). Data for January 1989, and miscel- 
laneous, 15:15336 (R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 2 (com- 
prehensive reports). Data for February 1989, 15:15338 (R;US) 

Solar-Geophysical data number 541, September 1989. Part 2 
(comprehensive reports). Data for March 1989 and miscella- 
neous, 15:15340 (R;US) 

SOLAR PROTON EVENTS 

See SOLAR PROTONS 

SOLAR PROTONS 

Prior to July, 1975 information was indexed to PROTONS. 

Solar-Geophysical Data Number 541, September 1989. Part 1 
(prompt reports). Data for August, July 1989, and late data, 
15:15341 (R;US) 

SOLAR RADIATION 

See also SOLAR RADIOWAVE RADIATION 

Climatic construction, 15:13759 (RA;IL;in Hebrew) 

Evaporation from the Dead Sea. A summary, 15:15272 (RA;IL) 

Field of solar physics: Review and recommendations for 
ground-based solar research. Final report, 15:15339 (R;US) 

Investigation of the atmospheric boundary and its effect on the 
physical behavior of the Dead Sea, 15:14865 (RA;IL;in Hebrew) 

Proximity fuze, 15:14541 (P;US) 
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SOLAR RADIATION 


Solar-Geophysical Data Number 539, July 1989. Part 1 (prompt 
reports). Data for June, May 1989, and late data, 15:15335 
(R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 2 
(comprehensive reports). Data for January 1989, and miscel- 
laneous, 15:15336 (R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 2 (com- 
prehensive reports). Data for February 1989, 15:15338 (R;US) 

Solar-Geophysical Data Number 541, September 1989. Part 1 
(prompt reports). Data for August, July 1989, and late data, 
15:15341 (R:US) 

Solar-Geophysical data number 541, September 1989. Part 2 
(comprehensive reports). Data for March 1989 and miscella- 
neous, 15:15340 (R;US) 

Spectral solar radiation data base at SERI [Solar Energy Re- 
search Institute], 15:13034 (J;US) 

Surface and interface effects on photovoltaic solar cells effi- 
ciency. Progress report for Jan-Jun 1987, 15:13040 (R;IL) 

Thermohaloclinic structure of the Dead Sea, 15:15082 (RA;IL;In 
Hebrew) 


SOLAR RADIO BURSTS 
Solar-Geophysical Data Number 540, August 1989. Part 2 (com- 
prehensive reports). Data for February 1989, 15:15338 (R;US) 
Solar-Geophysical data number 541, September 1989. Part 2 
(comprehensive reports). Data for March 1989 and miscella- 
neous, 15:15340 (R;US) 


SOLAR RADIOWAVE RADIATION 

Solar-Geophysical Data Number 538, June 1989. Part 1 
(prompt reports). Data for May, April 1989, and late data, 
15:15333 (R;US) 

Solar-Geophysical Data Number 538, June 1989. Part 2 
(comprehensive reports). Data for December 1988 and mis- 
cellaneous, 15:15334 (R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 1 (prompt 
reports). Data for June, May 1989, and late data, 15:15335 
(R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 2 
(comprehensive reports). Data for January 1989, and miscel- 
laneous, 15:15336 (R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 1 
(prompt reports). Data for July, June 1989, and late data, 
15:15337 (R;US) 

Solar-Geophysical Data Number 541, September 1989. Part 1 
(prompt reports). Data for August, July 1989, and late data, 
15:15341 (R;US) 


SOLAR RECEIVERS 
See also CAVITY RECEIVERS 
CENTRAL RECEIVERS 

20 kW reforming/methanation in the solar furnace, 15:13042 
(R;IL) 

Steam production using solar tower technology. 1st progress re- 
port, period: 1 Nov 1986-31 Jan 1987, 15:13074 (R;IL;In 
English and Hebrew) 

Steam production using the solar tower technology. 1st 
progress report. [Interim technical report, Apr-Nov 1987], 
15:13077 (R;IL;in English and Hebrew) 

Steam production using the solar-tower technology. Interim re- 
port, no. 1 April-November 1987, 15:13078 (R;IL;in Hebrew) 

The pressure loaded volumetric cermic receiver, 15:13117 (R;DE) 


SOLAR REFRIGERATION 


Survey of the "Eshed” project as a national project, 15:13097 
(R;IL;in Hebrew) 


SOLAR THERMAL CONVERSION 

Use for overviews of solar thermal program. 

Selectively absorbing metallurgical coatings for performance in 
photothermal installations with higher (elevated) operation 
temperatures. Final report, 15:13120 (R;IL) 

SOLAR THERMAL POWER PLANTS 

Study of the efficiencies and the electric parameters of a com- 
bined hybrid solar thermal and solar electrical (photovoltaic) 
collector, 15:13070 (D;IL;in Hebrew and English) 

SOLAR THERMAL RECEIVERS 

See SOLAR RECEIVERS 
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SOLAR WATER HEATERS 

See also PASSIVE SOLAR WATER HEATERS 

A program for making efficient use of energy. Guidelines for 
building, renovations and system operations in the northern 
Golan Heights settlements, 15:13743 (R;IL;In Hebrew) 

Development of methods to examine thermosyphonic accelera- 
tors in water heaters, 15:13770 (R;IL;in Hebrew and English) 

Potential energy saving in Israel. Report no. 1. Existing residen- 
tial buildings, 15:13769 (R;IL;In Hebrew) 

Proper calculation of thermal insulation thickness of small- 
diameter pipes in solar water heaters, 15:13116 (J;IL;In 
Hebrew) 

Solar and electric heaters in homes - energy aspects, 15:13748 
(R;IL;In Hebrew) 

Solar water heaters: single-apartment thermosyphonic water 
heater for mains pressure: installation instructions. Amend- 
ment no. 2, 15:13112 (R;IL;in Hebrew) 

Solar water heaters: single-apartment thermosyphonic water 
heater for mains pressure: installation instructions. Amend- 
ment no. 1, 15:13111 (R;IL;in Hebrew) 

Solar water heaters: single-apartment thermosyphonic water 
heater for mains pressure: installation instructions. Amend- 
ment no. 2, 15:13112 (R;IL;In Hebrew) 

Solar water heaters: single-apartment thermosyphonic water 
heater for mains pressure: installation instructions. Amend- 
ment no. 1, 15:13111 (R;IL;In Hebrew) 

Techno-economic analysis of the methods of heating sanitary 
water. Interim report no. 4, 15:13775 (R;IL;in Hebrew) 

The aging of solar collectors. Part 1: Exploratory studies, 
15:13118 (R;IL) 

SOLAR WATER HEATING 

Use for solar domestic water heating; not for process hot water. 

Colorado State University program for developing, testing, evalu- 
ating and optimizing solar heating and cooling systems: Project 
status report, November—December 1989, 15:13093 (R;US) 

Demonstration projects for energy conservation, 15:13992 (R;IL) 

Solar system with concentrating collectors for heating kitchen 
water in Kibbutz Alumot. Progress report, 15:13095 (R;IL;In 
Hebrew) 

SOLAR WIND 

Effect of wave localization on plasma instabilities. Ph.D. Thesis, 
15:15331 (R;US) 

Field of solar physics: Review and recommendations for 
ground-based solar research. Final report, 15:15339 (R;US) 

Free expansion of a two-electron-population plasma into vac- 
uum, 15:15662 (BA;US) 

Solar-Geophysical Data Number 538, June 1989. Part 2 
(comprehensive reports). Data for December 1988 and mis- 
cellaneous, 15:15334 (R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 2 
(comprehensive reports). Data for January 1989, and miscel- 
laneous, 15:15336 (R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 2 (com- 
pretensive reports). Data for February 1989, 15:15338 (R;US) 

Solar-Geophysical data number 541, September 1989. Part 2 
(comprehensive reports). Data for March 1989 and miscella- 
neous, 15:15340 (R;US) 

SOLDERING 
Design of an automatic solder station, 15:14630 (R;US) 
SOLENOIDS 

Dilution refrigerator and solenoid for the Fermilab spin physics 

facility, 15:14728 (J;US) 
SOLID ELECTROLYTES 

Structural and fast ion transport properties of glassy and amor- 

phous materials: Final report, 15:13569 (R;US) 
SOLID SCINTILLATION DETECTORS 

See also PLASTIC SCINTILLATION DETECTORS 

A preliminary investigation for application of an advanced x-ray 
diffraction analyzer to in-process texture assessment of alu- 
minum alloy sheet, 15:14784 (BA;US) 

SOLID STATE LASERS 
See also NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 





LD-pumped solid-state laser and its applications, 15:14634 (R;JP) 
Neodymium YAG (yttrium-aluminum-garnet) lasers. September 
1983-October 1989 (Citations from the INSPEC: Information 
Services for the Physics and Engineering Communities data 
base). Report for September 1983-October 1989, 15:14635 
(R;US) 
SOLID STATE PHYSICS 

KFK annual report on research and development activities in 

1988, 15:15785 (R;DE;in German) 
SOLID WASTES 

Anaerobic pyrolysis of solid wastes and sludges: The AOSTRA 
[Alberta Oil Sands Technology and Research Authority] taciuk 
process system, 15:14981 (RA;CA) 

Evaluation of EPA (Environmental Protection Agency) Method 
8120 for determination of chlorinated hydrocarbons in envi- 
ronmental samples, 15:15124 (R;US) 

Management strategies for landscape waste: Collection, com- 
posting, marketing. Final report, 15:13994 (R;US) 

Recycling rubber wastes. June 1973-October 1989 (Citations 
from the Rubber and Plastics Research Association data 
base). Report for June 1973-October 1989, 15:13976 (R;US) 

Soil-gas survey at the solid waste landfill: Final report, 15:15056 
(R;US) 

Solid-waste issues associated with sulfur dioxide emissions 
control. Final report, 15:12341 (R;US) 

Superfund Record of Decision (EPA Region 5): Wedzeb enter- 
prises, Lebanan, IN. (First Remedial Action), June 1989. Final 
report, 15:13887 (R;US) 

Waste-to-energy incinerator ash landfill lined with HDPE, 
15:14976 (RA;CA) 

[Environmental impact statement on the US Antarctic program]: 
Foreign trip report, November 1—November 23, 1989, 
15:15039 (R;US) 

SOLIDS 

Conservation laws, fluxes, and particulate stress in a fluidized 
bed — formulation and measurements, 15:12391 (R;US) 

Dynamical approach to analytic continuation of quantum Monte 
Carlo data, 15:15599 (J;US) 

Multtiple-scattering solutions to the Schroedinger equation for 
semi-infinite layered materials, 15:15601 (J;US) 

Solids fluctuating motions in fluidized beds, 15:12390 (R;US) 

The use of the Monte-Carlo method to simulate high-energy ra- 
diography of dense objects, 15:14261 (R;US) 

SOLUBILITY 

Solubility of gypsum and halite in the Dead Sea as a function of 

time, 15:15087 (RA;IL;In Hebrew) 
SOLUTES 

Enhanced dispersion resulting from solute exchange between 

phases, 15:14315 (B;US) 
SOLUTIONS 

For mathematical solutions see ANALYTICAL SOLUTION or 
NUMERICAL SOLUTION. 

See also AQUEOUS SOLUTIONS 

LEACHATES 

Cation transport at 25 degrees C from binary Cd*+-M™ mixtures 
in a HzO-CHCls-H20 liquid membrane system containing a 
series of macrocyclic carriers, 15:14323 (J;IL) 

SOLVATED ELECTRONS 

Pulse radiolysis studies on pertechnetate and perrhenate in 
aqueous media. Decay of the technetium(VI) transient, 
15:14437 (J;US) 

SOLVENT PROPERTIES 

Anomalous selectivities in methyl transfers to water: an expla- 
nation using free energy surfaces which model the effects of 
non-equilibrium solvation, 15:14352 (J;IL) 

SOLVENTS 

See also ORGANIC SOLVENTS 

Anomalous selectivities in methyl transfers to water: an expla- 
nation using free energy surfaces which model the effects of 
non-equilibrium solvation, 15:14352 (J;IL) 

Development of a system to combine solvent recovery with the 
recovery of heat residual organic wastes, 15:13837 (R;CA) 

Evaluation of aqueous degreasers versus chlorinated solvents 
at the Paducah Gaseous Diffusion Plant, 15:12635 (R;US) 


SPACE POWER REACTORS 


Selectivity in the solvolysis of 1-adamantyl halides in binary sol- 
vents, 15:14356 (J;IL) 

Solvation structure and chemical potentials in supercritical fluid 
mixtures based on molecular distribution functions, 15:14314 
(B;US) 

Supercritical extraction and depolymerization of Israeli oil 
shales. Final report for Oct 1984-Sep 1985 and Oct 1986-Sep 
1987, 15:12615 (R;IL;In English and Hebrew) 

Superfund Record of Decision (EPA Region 3): Bally Ground 
Water Contamination, PA. (First Remedial Action), June 1989, 
15:15144 (R;US) 

SOLVOLYSIS 

Selectivity in the solvolysis of 1-adamantyl halides in binary sol- 

vents, 15:14356 (J;IL) 
SOMATIC MUTATIONS 
Molecular approaches to the estimation of germinal gene muta- 
tion rates, 15:15158 (R;US) 
SONDES 
See PROBES 
SONIC LOGGING 
Reservoir description and formation properties based on inte- 
grated well log analysis techniques, 15:12438 (RA;CA) 
SONIC MEASUREMENTS 
See ACOUSTIC MEASUREMENTS 
SONIC PROBES 
Upgrade soniscope concrete testing instrument, 15:14570 (R;CA) 
SOOT 
Investigation of fuel-additive effects on sooting flames. Final re- 
port, 1 June 1986-31 May 1989, 15:14451 (R;US) 
SOUND 
See SOUND WAVES 
SOUND WAVES 

See also ULTRASONIC WAVES 

Acoustic modeling through transport integrals and finite differ- 
ence method, 15:15266 (RA;IL;in Hebrew) 

Compilation of acoustic speeds from deep wells, 15:15007 
(RA;IL;In Hebrew) 

Liquid phase sensors based on acoustic plate mode devices, 
15:14277 (BA;US) 

The development of a hybrid method for wave field computation, 
15:15267 (RA;IL) 

SOURCE TERMS 

Potentially buoyant releases at TMI-1 [Three Mile Island Unit 1]: 

Source term and steam properties, 15:13458 (J;US) 
SOUTH AFRICA 
Electricity’s role in shaping Southern Africa’s society of tomor- 
row: Report 1.1.6, 15:13673 (RA;CA) 

SOUTHEAST REGION 

See FEDERAL REGION IV 
SOVIET UNION 

See USSR 
SOYBEAN PLANT 

See GLYCINE HISPIDA 
SPACE FLIGHT 

Spacecraft and mission design for the SP-100 flight experiment, 
15:13365 (B;US) 

SPACE HEATING 

Inclusive program for energy conservation in hill settlements. 
Part B: Procedures for realization of the conservation pro- 
gram, 15:13773 (R;IL;In Hebrew and English) 

SPACE HVAC SYSTEMS 

Heating, ventilation, and air conditioning systems. 

Gas-fired desiccant dehumidification system field evaluation in a 
quick-service restaurant. Final report, October 1989, 
15:13790 (R;US) 

SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
See also SNAP REACTORS 
SPACE PROPULSION REACTORS 

A new method for power generation and distribution in outer 
space, 15:13364 (R;US) 

Analysis of high power/energy nuclear-pumped laser reactor 
concepts, 15:13368 (D;US) 
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SPACE POWER REACTORS 


STEPAC: An SP-100 thermoelectric-electromagnetic pump 
analysis code, 15:13366 (BA;US) 

Spacecraft and mission design for the SP-100 flight experiment, 
15:13365 (B;US) 

SPACE PROPULSION REACTORS 

A novel fusion approach to space power and propulsion, 
15:15778 (BA;US) 

Magnetic fusion energy and space development, 15:15779 
(BA;US) 

The PLASMAK solution: The answer for space power and 
propulsion, 15:15743 (BA;US) 

SPACE VEHICLE COMPONENTS 

An engineering approach to two-phase flow modeling in re- 
duced gravity, 15:15389 (R;US) 

Shield design, analysis, and testing against a 3 km/s projectile, 
15:14829 (R;US) 

SPACE VEHICLES 
See also LUNA SPACE PROBES 
MARS SPACE PROBES 
REENTRY VEHICLES 

Composite multilayer insulations for thermal protection of 
aerospace vehicles, 15:14213 (R;US) 

Condensation fluid dynamics and heat transfer on rotating spher- 
ical surfaces in a microgravitational field, 15:14556 (R;US) 

Earth orbit laser systems, 15:13507 (RA;US) 

Laser propulsion to earth orbit. Has its time come?, 15:14006 
(RA;US) 

Laser thruster, 15:13509 (RA;US) 

Spacecraft and mission design for the SP-100 flight experiment, 
15:13365 (B;US) 

SPACECRAFT POWER SUPPLIES 

Beamed laser power in support of near-earth missions, 
15:13080 (RA;US) 

True asymptotic plasma-sheath matching with an asymptotically 
correct collisional presheath. Final report, 1 September 1985- 
31 October 1988, 15:13702 (R;US) 

SPARK IGNITION ENGINES 

Development of the MAO9ER model engine, 
(RA;JP;in Japanese) 

Effect of turbulent flow on spark-ignition engine combustion (1st 
report), 15:14031 (RA;JP;in Japanese) 

Resistively heated catalytic converter with air injection for oxida- 
tion of carbon monoxide and hydrocarbons at reduced 
ambient temperatures. Technical report, 15:14057 (R;US) 

Study of variable scroll type of turbocharger (Part 4). Character- 
istics of mechanism of improved scroll, 15:14025 (RA;JP;In 
Japanese) 

The desirability and the implications of authorizing the use of 
diesel engines for light-duty vehicles in Israel, 15:14009 
(R;IL;In Hebrew) 

SPARKS (ELECTRIC) 
See ELECTRIC SPARKS 
SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 
SPECIFIC GRAVITY 
See DENSITY 
SPECIFIC VOLUME 
See DENSITY 
SPECIFIC WEIGHT 
See; DENSITY 
SPECTRA (ABSORPTION) 
See ABSORPTION SPECTRA 
SPECTRAL FLAME RADIANCE 
See EMISSIVITY 
SPECTRALLY SELECTIVE SURFACES 

Selectively absorbing metallurgical coatings for performance in 
photothermal installations with higher (elevated) operation 
temperatures. Final report, 15:13120 (R;IL) 

SPECTROMETERS 
See also FOURIER TRANSFORM SPECTROMETERS 
GAMMA SPECTROMETERS 
MASS SPECTROMETERS 
NEUTRON SPECTROMETERS 


15:14023 
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OPTICAL SPECTROMETERS 
X-RAY SPECTROMETERS 

Fast algorithms for coordinate processors in Galois field GF(2™) 
at 1 let le 3, 15:14768 (R;SU;in Russian) 

Present situation of remote sensing technology and its prob- 
lems. Present situation of optical remote sensing and its 
future, 15:14796 (RA;JP;In Japanese) 

SPENT FUEL CASKS 
Capacity 

An independent spent-fuel storage installation at Surry Station: 

Design and operation, 15:12704 (R;US) 
Design 

An independent spent-fuel storage installation at Surry Station: 
Design and operation, 15:12704 (R;US) 

LWR damaged spent fuel transport, 15:14507 (RA;US) 

The use of glass reinforced plastic as a flask energy absorbing 
material, 15:14469 (RA;US) 

Emplacement 

The demonstration experiment Thermal Simulation of Drift Em- 
placement, 15:12654 (RA;US) 

Underground transportation and handling system for Pollux- 
casks, 15:12668 (RA;US) 

Impact Strength 

Dynamic and static behavior of metal gussets in cask impact 
limiters, 15:14462 (RA;US) 

Dynamic impact effects on spent fuel assemblies, 15:14474 
(RA;US) 

The use of glass reinforced plastic as a flask energy absorbing 
material, 15:14469 (RA;US) 

Limiters 

Development of a phenomenological constitutive model for 
polyurethane foams, 15:14464 (RA;US) 

Dynamic and static behavior of metal gussets in cask impact 
limiters, 15:14462 (RA;US) 

Materials Handling 

Underground transportation and handling system for Pollux- 

casks, 15:12668 (RA;US) 
Materials Testing 

Experience with the use of metallic gaskets, 15:14498 (RA;US) 

Thermal-hydraulic analyses of the TN-24P cask loaded with 
consolidated and unconsolidated spent nuclear fuel, 
15:14492 (RA;US) 

Packaging 

Experience with the use of metallic gaskets, 15:14498 (RA;US) 
Pertormance 

Experience with the use of metallic gaskets, 15:14498 (RA;US) 
Thermal Analysis 

Thermal-hydraulic analyses of the TN-24P cask loaded with 
consolidated and unconsolidated spent nuclear fuel, 
15:12737 (R;US) 

Transport 
An estimate of the contribution of spent fuel products to the re- 
leasable source term in spent fuel transport casks, 15:14473 
(RA;US) 

Development of a phenomenological constitutive model for 
polyurethane foams, 15:14464 (RA;US) 

Development of the TMI-2 fuel debris shipment program: Lessons 
learned for future spent fuel shipment, 15:14504 (RA;US) 

Waste Transportation 

Underground transportation and handling system for Pollux- 

casks, 15:12668 (RA;US) 
SPENT FUEL STORAGE 

See also MONITORED RETRIEVABLE STORAGE 

Spent fuel storage requirements 1989-2020, 15:12701 (R;US) 

Swedish hard rock laboratory. Evaluation of 1988 year preinves- 
tigations and description of the target area, the island of 
Aespoe, 15:12919 (R;SE) 

SPENT FUELS 

An independent spent-fuel storage installation at Surry Station: 
Design and operation, 15:12704 (R;US) 

Analysis of solids from initial 200°C, 30 MPa hydrothermal tests 
with fully-radioactive waste glass and spent fuel, 15:12854 
(R;US) 





Current status of waste package designs for the Yucca Moun- 
tain Project (Yucca Mountain Project), 15:12932 (R;US) 

Environmental risk assessment for transportation of spent nu- 
clear fuel and high-level wastes: Methodology and database, 
15:12677 (R;US) 

Examination of solids from 200°C hydrothermal tests with spent 
fuel, 15:12858 (R;US) 

Exploratory shaft facility, repository design, and waste package 
design, 15:12665 (RA;US) 

Hydrothermal reaction of simulated waste forms with barrier 
materials under conditions expected in a nuclear waste repos- 
itory in basalt, 15:12832 (R;US) 

Measurement of soluble nuclide dissolution rates from spent 
fuel, 15:12741 (R;US) 

Overview of the R & D program direct disposal, 15:12669 (RA;US) 

Packaging/handling/disposal concepts: Introduction, 15:13310 
(RA;US) 

Proceedings of a workshop on the use of burnup credit in spent 
fuel transport casks, 15:12648 (R;US) 

Results of hydrothermal reactions in the system spent 
fuel/groundwater/basalt at 200° and 300°C and 300 bars, 
15:12907 (R;US) 

Storage and transportation overview, 15:12666 (RA;US) 

The Gorleben pilot conditioning plant, 15:12657 (RA;US) 

SPHEROMAK DEVICES 
Acceleration of Spheromak Toruses experimental results & fu- 
sion applications, 15:15689 (R;US) 
SPICULES 
See SOLAR PROMINENCES 
SPIN 
Transverse spin observables in chromodynamics, 15:15436 
(R;US) 
SPIN GLASS STATE 
Dynamical phase transitions and spin glasses, 15:15497 (R;FR) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPIN-ON COATINGS 

Analysis of solvent evaporation effects in spin coating of col- 

loidal oxide suspensions: Final report, 15:14169 (R;US) 
SPINELS 
Optimum catalytic process for alcohol fuels from syngas: Tech- 
nical progress report, April-June 1989, 15:13018 (R;US) 
SPINOR SYMMETRY 
See BOSON-FERMION SYMMETRY 
SPIRAL ORBIT SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
SPLEEN CELLS 
Immunologic and hematologic consequences in mice of expo- 
sure to ozone, 15:15235 (J;US) 
SPOIL BANKS 
Method of extracting coal from a coal-refuse pile, 15:12344 (P;US) 
SPRAY COATING 
Evaluation of emission-control options at Leeds Architectural 
Products, 15:14911 (R;US) 
SPRAY PONDS 
See COOLING PONDS 
SPRAYS 
SPRAYS 
Turbulence characteristics of diesel spray and entrainment air 
flow, 15:14033 (RA;JP;in Japanese) 
SPRINGS 
Mechanical springs only. 
Spring inventory of the upper Cold Creek syncline, 15:12855 


Growth declines in red spruce, 15:14944 (J;US) 
SQUID DEVICES 
Superconducting Quantum Interference Devices 
Development of a low-noise 10 K J-T refrigeration system. Tech- 
nical progress report, 15:14456 (R;US) 
STAGED COMBUSTION 
Experimental investigations of the formation and reduction of 
NO, in a quasi one-dimensional and isothermal coal dust/air 
combustion, 15:12345 (RA;DE;In German) 


STATES (ENERGY) 


Reduction of NO, by fuel staging, part process of fuel separa- 
tion staging, 15:13290 (RA;DE;In German) 
The effect of process variables on NO, and nitrogen species re- 
duction in coal fuel staging, 15:12374 (RA;DE) 
STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 
Acoustic emission from intergranular subcritical crack growth, 
15:14107 (J;US) 
STAINLESS STEEL-Z2CN18-10N 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CMN18-8-6N 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CND18-13 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CND17-13B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNDT17-13B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNT18-12B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEELS 
See also CHROMIUM-NICKEL STEELS 
Corrosion studies on container and electrode materials, 
15:14089 (RA;DE;In German) 
STANDARD MODEL 
Upper limits on new gauge-boson masses from Z mass shifts, 
15:15484 (J;US) 
STANDARDIZATION 
Domestic solar water heating systems, 15:13115 (J;IL;iIn Hebrew) 
Energy consumption labels, 15:13804 (J;IL;in Hebrew) 
Improvement of thermal insulation of residential buildings as a 
factor of economy in energy, 15:13803 (J;IL;in Hebrew) 
New Sil standards on energy, 15:13801 (J;IL;in Hebrew) 


Standardization in the energy field in the light of the economical 
and political situation, 15:13720 (J;IL;in Hebrew) 
Standards as a tool in energy conservation efforts, 15:13721 
(J;IL;iIn Hebrew) 
STANDARDS 
Basalt Waste Isolation Project reference conditions for long- 
term risk assessment calculations, 15:12800 (R;US) 


The aging of solar collectors. Part 1: 
15:13118 (R;IL) 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 
Polarization at the SLC, 15:14683 (J;US) 
STAR CLUSTERS 
Millisecond radio pulsars in globular clusters, 15:15330 (R;DE) 
STAR MODELS 
Mathematical models of stars. 
Nonradial pulsations of § Scuti stars, 15:15344 (BA;US) 
Time-dependent Fourier analysis, application to nonlinear- 
pulsations of stellar models, 15:15345 (BA;US) 
STARFIRE TOKAMAK 
Tokamak power systems studies: A second stability power reac- 
tor, 15:13451 (BA;US) 
STARS 
See also BINARY STARS 
DWARF STARS 
NEUTRON STARS 
Energy generation in convective shells of low mass, low metal- 
licity stars, 15:15343 (R;US) 
Strange-quark-matter stars, 15:15328 (R;US) 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATE GOVERNMENT 
Incentive regulation of nuclear power plants by state Public Util- 
ity Commissions, 15:13379 (R;US) 
STATES (ENERGY) 
See ENERGY LEVELS 


Exploratory studies, 
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STATIC RESERVOIR PRESSURE 


STATIC RESERVOIR PRESSURE 
See RESERVOIR PRESSURE 
STATIONARY POLLUTANT SOURCES 

Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants. 

CDWN2: Climatological Dispersion Model, Version 2.0. EPAYORD 
(Environmental Protection Agency/Office of Research and 
Development) air-quality simulation model. Model-Simulation, 
15:14919 (R;US) 

CDM2: Climatological Dispersion Model, Version 2.0. EPAORD 
(Environmental Protection Agency/Office of Research and 
Development) air-quality simulation model (for microcomput- 
ers). Model-Simulation, 15:14932 (R;US) 

CRSTER: EPA/ORD (Environmental Protection Agency/Office 
of Research and Development) air-quality simulation model. 
Model-Simulation, 15:14924 (R;US) 

Exhaust Gas Recycle (EGR) setup and reduction programs (for 
microcomputers). Software, 15:14916 (R:US) 

Flexible Regional Emissions Data System (FREDS) source 
code, Version 2, 1985. Model-Simulation, 15:14889 (R;US) 

LONGZ and SHORTZ. EPA/ORD (Environmental Protection 
Agency/Office of Research and Development) air-quality sim- 
ulation models. Model-Simulation, 15:14918 (R;US) 

STATISTICAL MECHANICS 

Diffusion in Hamiltonian dynamical systems with many degrees 

of freedom, 15:15632 (J;US) 
STATISTICAL MODELS 

Modeling of turbulent transport as a volume process, 15:14545 
(R;US) 

STEAM GENERATION 

See also COGENERATION 

Demonstration projects for energy conservation, 15:13992 (R;IL) 

industrial steam from solar energy. Final report, 15:13096 (R;IL) 

Steam production using solar tower technology. Progress report 
no. 2, 15:13075 (R;IL;in Hebrew and English) 

STEAM GENERATION PLANTS 

Steam production using the solar-tower technology. Interim re- 

port, no. 1 April-November 1987, 15:13078 (R;IL;In Hebrew) 
STEAM GENERATORS 

Reactor vessel and steam generator closure improvements, 
15:13351 (J;US) 

Steam production using solar tower technology. 1st progress re- 
port, period: 1 Nov 1986-31 Jan 1987, 15:13074 (R;IL;In 
English and Hebrew) 

Steam production using the solar tower technology. 1st 
progress report. [Interim technical report, Apr-Nov 1987], 
15:13077 (R;IL;In English and Hebrew) 

STEAM INJECTION 
Scaled model studies of solvent-steam injection, under bottom 
water conditions, 15:12493 (RA;CA) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM SYSTEMS 

Energy conservation at the Miluz factory, 15:13841 (R;IL;In He- 

brew) 
STEAM TURBINES 

Condensation phenomena in a turbine blade passage, 
15:13390 (R;GB) 

Phase-change thermal energy storage: Final subcontract re- 
port, 15:13123 (R;US) 

STEARIC ACID 

See OCTADECANOIC ACID 
STEEL INDUSTRY 

See METAL INDUSTRY 
STEEL-000KH18N13 

See CHROMIUM-NICKEL STEELS 
STEEL-O00OKH20N16AG6 

See CHROMIUM-NICKEL STEELS 
STEEL-O000KH25 

See STAINLESS STEELS 
STEEL-000KH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
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STEEL-03KH11N10M2TK6 
See CHROMIUM-NICKEL STEELS 
STEEL-03KH13AG13 
See STAINLESS STEELS 
STEEL-08G2SFB 
See CARBON STEELS 
STEEL-OKH18G8N2T 
See STAINLESS STEELS 
STEEL-OKH19NT 
See CHROMIUM-NICKEL STEELS 
STEEL-12KH2MV8FB 
See STEELS 
STEEL-12KH2V5FB 
See STEELS 
STEEL-18KH16N6 
See CHROMIUM-NICKEL STEELS 
STEEL-1KH16N14V2BR EHP17 
See CHROMIUM-NICKEL STEELS 
STEEL-1KH16N4B 
See CHROMIUM-NICKEL STEELS 
STEEL-1KH18N9 
See STEEL-CR18NI9 
STEEL-20KH2N2M 
See CHROMIUM-NICKEL STEELS 
STEEL-20KHN3MF 
See CHROMIUM-NICKEL STEELS 
STEEL-2KH18N8V2 
See CHROMIUM-NICKEL STEELS 
STEEL-3KH15N13YU3 
See CHROMIUM-NICKEL STEELS 
STEEL-4KH12N8G8MFB 
See CHROMIUM-NICKEL STEELS 
STEEL-4KH14NV2M 
See CHROMIUM-NICKEL STEELS 
STEEL-7KH18N9 
See STEEL-CR18NI9 
STEEL-CR18NI9 
Radiation effects on the corrosion of noble steel in nitric acid, 
15:14088 (RA;DE;In German) 
STEEL-CR19NI10 
See also STAINLESS STEEL-304 
Reduced creep strength and ductility of Type 304 steel in 
sodium, 15:14068 (R;GB) 
STEEL-DIN-1-4301 
See STEEL-CR18Ni9 
STEEL-DIN-1-4449 
See CHROMIUM-NICKEL STEELS 
STEEL-KH14N8YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KH18N8 
See CHROMIUM-NICKEL STEELS 
STEEL-KH18N9 
See STEEL-CR18NI9 
STEEL-KN15N7YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KN15N9YU 
See CHROMIUM-NICKEL STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
LOW ALLOY STEELS 
Corrosion and hydrogen permeation of A216 grade WCA steel 
in hydrothermal magnesium-containing brines, 15:12661 
(RA;US) 
Corrosion of iron and steel in hot salt brines. Final report, 
15:14082 (R;DE;in German) 
Crack arrest requirements for Arctic structures: Final report, 
15:14081 (R;CA) 
Effect of hydrogen in plastic zones of single-edge notch HSLA 
samples, 15:14104 (BA;US) 
Effect of operating and design parameters on fluidized-bed com- 
bustor in-bed tube metal wastage: Final report, 15:12381 
(R;US) 





Enviromechanical testing of AIS! 1020 steel in Hanford Grande 
Ronde groundwater, 15:12835 (R;US) 

Finite-element analysis of flawed and unflawed pipe tests: Final 
report, 15:13391 (R;US) 

Heavy-Section Steel Technology program fracture issues, 
15:13421 (R;US) 

Migration of carbon in tempered martensitic steel during excimer 
laser melting, 15:14084 (R;US) 

Slow-strain-rate testing of 9% Cr, 1% Mo wrought steel and 
ASTM cast steel in Hanford Grande Ronde groundwater, 
15:12910 (R;US) 

The hydrogen embrittlement susceptibility of ferrous alloys: The 
influence of strain on hydrogen entry and transport, 15:14101 
(BA;US) 

STIRLING ENGINES 

Dynamic characteristics concerned in the design of a free- 
piston Stirling engine/magnetic coupling/compressor system, 
15:14037 (BA;US) 

Electromechanical means of implementing self-acting gas bear- 
ings within free piston Stirling cycle machinery, 15:14038 
(BA;US) 

Experiments with a Malone engine, 15:14040 (BA;US) 

Heat transfer with oscillating pressure and oscillating flow, 
15:14042 (BA;US) 

Simple theory of a Maione engine, 15:14041 (BA;US) 

Stirling engine technologies in Japan. Proceedings of interna- 
tional symposium on the Stirling engine and its application to 
heat pump systems, etc., Tokyo, 1-2 December 1986, 
15:13734 (R;JP;in Japanese) 

Stirling machines and atmospheric emissions, 15:14043 (BA;US) 

Testing of the STM4-120 kinematic Stirling engine for solar ther- 
mal electric systems, 15:14039 (BA;US) 


STORAGE 
See also ENERGY STORAGE 
HYDROGEN STORAGE 
SPENT FUEL STORAGE 
UNDERGROUND STORAGE 
WASTE STORAGE 
Stochastic design of waste-water storage for land application. 
Final report, 15:13995 (R;US) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 


STORAGE (WASTES) 
See WASTE STORAGE 


STORAGE BATTERIES 
See ELECTRIC BATTERIES 


STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 


STORAGE FACILITIES 

Report to the Congress on alternative financing methods for the 
Strategic Petroleum Reserve: Volume 2, Preliminary draft so- 
licitations on oil and facilities leasing, 15:12445 (R;US) 

Site-specific emergency response concept plans for the Chemi- 
cal Stockpile Disposal Program: A comparative summary, 
15:14812 (R;US) 

Strategic assessment of storage plants, economic studies: Ben- 
efits under a regulated versus deregulated utility: Final report, 
15:13304 (R;US) 

Tritium storage metal-bed pyrophoricity measurements, 
15:15755 (BA;US) 

STORAGE RINGS 
See also HERA STORAGE RING 
SUPERCONDUCTING SUPER COLLIDER 

Basic design for the synchrotron in the large synchrotron radia- 
tion facility, 1, 15:14676 (R;JP;In Japanese) 

Calculation of linear and non-linear spin-orbit resonance effects 
in the radiative polarization of electrons in storage rings using 
QED techniques, 15:14742 (J;US) 

Polarized deuteron target in an electron storage ring: Measure- 
ments and perspectives, 15:14722 (J;US) 

Project of the Sibir'-SM storage ring, 15:14736 (R;SU;In Russian) 

Spin facilities in North America, 15:14740 (J;US) 

Summary of the electron accelerators session, 15:14689 (J;US) 


STREAMS 


“= - storage cell for polarized atomic hydrogen, 15:14732 
(J;US) 

Tests of a polarized source of hydrogen and deuterium based 
on a spin-exchange optical pumping and a storage cell for po- 
larized deuterium, 15:14733 (J;US) 

Vacuum system design and fabrication of electron storage rings, 
15:14735 (R;US) 

STORES 

See COMMERCIAL BUILDINGS 
STOVER 

See AGRICULTURAL WASTES 
STOVES 

Examination of the possibilities for the use of local materials for 
the construction of home heating stoves, 15:14999 (RA;IL;In 
Hebrew) 

Examination of the possibilities for using local materials for 
home-heating stoves, 15:13745 (R;IL;in Hebrew) 

Lightweight aggregates for low and high temperatures from local 
raw materials. Final report, 15:13843 (R;IL;iIn Hebrew and 
English) 

Lightweight aggregates for iow and high temperatures from local 
raw materials. Progress report, 15:13842 (R;IL;in Hebrew and 
English) 

Secondary combustion in a dual-chamber woodstove, 15:14590 
(R;US) 

STRAIN GAGES 

Performance testing of the Doorstopper biaxial strain cell: Topi- 

cal report RSI-0223, 15:12905 (R;US) 
STRAINS 

Test design requirements for overcoring stress measurements, 

15:12879 (R;US) 
STRAND BREAKS 

Comparison between indirect and direct effects for high and low 
LET radiations in SV40 DNA strand break induction, 
15:15192 (R;DE) 

STRANGE BARYONS 

See HYPERONS 

STRANGE PARTICLES 

See also HYPERONS 

Antinucleon-nucleus physics: Theoretical overview, 15:15439 
(R;US) 

Are strange baryons non-spherical?, 15:15451 (R;PL) 

STRANGEONIUM 
Strangeonia and kin; new results from kaon hadroproduction 
with LASS, 15:15425 (R;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATEGIC PETROLEUM RESERVE 

Annual environmental monitoring report for the Strategic 
Petroleum Reserve: 1988, 15:12540 (R;US) 

Drawdown and distribution management manual for the strate- 
gic petroleum reserve: Revision 2, 15:12444 (R;US) 

Report to the Congress on alternative financing methods for the 
Strategic Petroleum Reserve: Volume 2, Preliminary draft so- 
licitations on oil and facilities leasing, 15:12445 (R;US) 

STRATOSPHERE 

Measurements of nitric oxide in the stratosphere at 44 N in au- 
tumn, 15:14869 (RA;US) 

Technologies for CFC (chiorofiuorocarbons)/halon destruction. 
Final report, February-April 1989, 15:14902 (R;US) 

STREAMER SPARK CHAMBERS 

Conversed compact magnet for the streamer chamber, 
15:14764 (R;SU;In Russian) 

Gas supply for the DETECTOR facility, 15:14763 (R;SU;In Rus- 
sian) 

Trigger for a streamer chamber with controlled heat centres, 
15:14762 (R;SU;In Russian) 

STREAMS 

See also RIVERS 

Application of laboratory-derived criteria to an outdoor-stream 
ecosystem, 15:15125 (R;US) 

Biological monitoring of Upper Three Runs Creek, Savannah 
River Site, Aiken County, South Carolina: Macroinvertebrate 
stream assessments during first six months of release of F/H 
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STREAMS 


area ETF effluent discharge, October 1988—April 1989, 
15:15148 (R;US) 
STREETS 
See ROADS 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 
STRENGTH (SHEAR) 
See SHEAR PROPERTIES 
STRENGTH (TENSILE) 
See TENSILE PROPERTIES 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRESS ANALYSIS 
Investigation into the differences between the measured 
hot-spot stress when derived by either linear or non-linear ex- 
trapolation techniques, 15:14598 (R;GB) 
STRESSES 
Mechanics. 
See also RESIDUAL STRESSES 
THERMAL STRESSES 
Tectonic study, analysis, and assessment of the Pasco Basin 
and vicinity, Washington, 15:12792 (R;US) 
Test design requirements for overcoring stress measurements, 
15:12879 (R:US) 
STRING MODELS 
Treating the interactions of extended particles through breaking 
and connection of strings. 
A superstring theory underview, 15:15508 (R;US) 
Global strings and superfluid vortices, 15:15509 (J;US) 
Peculiar spin and statistics in two space dimensions, 15:15630 
(J:US) 
Soft photons in leptoproduction, 15:15461 (R;SE) 
[Mathematics and string theory]: Research summary, 1988— 
1989, 15:15498 (R;US) 
STRONG INTERACTIONS 
Towards a combinatorial description of space and strong inter- 
actions, 15:15449 (R;PL) 
STRONTIUM 
Sinai granites: a discussion of their origin based on petrological 
and Sr-isotope constraints, 15:15293 (J;IL) 
STRONTIUM 86 
Isotopic geology (Rb-Sr, K-Ar) of the magmatic rocks in drilling 
sites in the Negev, 15:15024 (RA;IL;In Hebrew) 
Isotopic makeup of rocks as an indicator of geological pro- 
cesses in the Jordan Valley, 15:15025 (RA;IL;in Hebrew) 
STRONTIUM 87 
Isotopic geology (Rb-Sr, K-Ar) of the magmatic rocks in drilling 
sites in the Negev, 15:15024 (RA;IL;in Hebrew) 
Isotopic makeup of rocks as an indicator of geological pro- 
cesses in the Jordan Valley, 15:15025 (RA;IL;in Hebrew) 
STRONTIUM COMPOUNDS 
See also STRONTIUM OXIDES 
Noise power spectral characteristics of an inductively coupled 
plasma mass spectrometer, 15:14298 (J;US) 
STRONTIUM OXIDES 
Comment on “Observation of magnetic ordering in superconduct- 
ing Laf_,Sr,CuO, by muon spin rotation”, 15:14180 (J;US) 
Variable Hall coefficient in BipSrp>CaCupOg_, across the metal- 
insulator transition, 15:14187 (J;US) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURE (CRYSTAL) 
See CRYSTAL STRUCTURE 
STRUCTURE (MOLECULAR) 
See MOLECULAR STRUCTURE 
STRUCTURE FUNCTIONS 
Structure functions: Their status and implications, 15:15456 
(R;US) 
STRUCTURES (BUILDINGS) 
See BUILDINGS 
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STYRENE 

Electron spin resonance and electron spin echo modulation 
studies of N,N,N’ ,N/-tetramethylbenzidine photoionization ad- 
sorbed at the interface of polymeric latices, 15:14424 (J;US) 

STYRENE POLYMERS 

See POLYSTYRENE 

SUBBITUMINOUS COAL 

HYDROCARB-M®" process for conversion of coals to a carbon- 
methanol liquid fuel (CARBOLINE-M™), 15:12185 (R;US) 

UCG (Underground Coal Gasification) program overview, 
15:12196 (RA;US) 

SUBCONTRACTORS 
See CONTRACTORS 
SUBCOOLING 
On a two-stage R-22 refrigerating system, 15:13809 (J;IL) 
SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUBDUCTION ZONES 
Energy related studies utilizing microcline thermochronology: Fi- 
nal report, May 1, 1987—September 30, 1989, 15:13153 (R;US) 
SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SUBSURFACE ENVIRONMENTS 

Miller scaling of finger properties in sandy soils: An indirect 
method for estimating finger width and velocity, 15:12914 
(R;US) 

SUBURBS 

See URBAN AREAS 
SUCKER ROD PUMPS 

See ROD PUMPS 
SUDDEN COMMENCEMENTS 

Solar-Geophysical Data Number 540, August 1989. Part 1 
(prompt reports). Data for July, June 1989, and late data, 
15:15337 (R;US) 

Solar-Geophysical Data Number 541, September 1989. Part 1 
(prompt reports). Data for August, July 1989, and late data, 
15:15341 (R;US) 

SUDDEN IONOSPHERIC DISTURBANCE 

Solar-Geophysical Data Number 539, July 1989. Part 1 (prompt 
reports). Data for June, May 1989, and late data, 15:15335 
(R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 1 
(prompt reports). Data for July, June 1989, and late data, 
15:15337 (R;US) 

Solar-Geophysical Data Number 541, September 1989. Part 1 
(prompt reports). Data for August, July 1989, and late data, 
15:15341 (R;US) 

SULFATE MINERALS 

See also GYPSUM 

Heat capacity and other thermodynamic properties of 
NazSO,(aq) in hydrothermal solutions and the solubilities of 
sodium sulfate minerals in the system Na-Cl-SO,-OH-H20 to 
300°C, 15:13168 (J;US) 

SULFATES 

See also SODIUM SULFATES 

Composition of submicron dry deposition at a rural site as an in- 
dication of its sources, 15:14947 (J;US) 

SULFIDES 
See also CADMIUM SULFIDES 
HYDROGEN SULFIDES 

Carbon, oxygen, and sulfur isotope studies of the hydrothermal 
mineralization in the Gavnunim Valley, Makhtesh Ramon, Is- 
rael, 15:13145 (J;IL) 

Synthesis and cycloaromatization of allenyl ethynyl sulfides and 
selenides, 15:14328 (J;IL) 

SULFITES 

Specific compounds should be indexed by coordination of a de- 
scriptor of the form (CATION) COMPOUNDS and the above 
anion descriptor. 

Dissolution and crystallization of calcium sulfite platelets. Report 
for Sep 84-Aug 86, 15:12338 (R;US) 

SULFONATES 

For salts of sulfonic acids; for esters see SULFONIC ACID ES- 

TERS. 





Photochemistry on surfaces. 2. Intermolecular electron transfer 

on colloidal alumina-coated silica particles, 15:14423 (J;US) 
SULFUR 

A country-wide survey for oil shale, 15:12598 (RA;IL;in Hebrew) 

Combined methanation and desulfurization of synthesis gas by 
electrical discharge. Final report, April 1987-March 1989, 
15:13019 (R;US) 

Control of ash deposition in gas turbines, 15:13255 (RA;US) 

Fate of organic sulfur in US and Israeli oil shales. Annual Re- 
port, 1 February 1985-31 January 1986, 15:12613 (R;IL) 

Interaction of sulfur-containing co! nds with transition metal 
clusters and metal surfaces Ill, 15:12310 (RA;US) 

Lattice relaxation near isolated adsorbates, 15:14247 (J;US) 

Recovery of sulfur from hot gas desulfurization processes: An- 
nual report, 15:12195 (R;US) 

Super-equilibrium sulfur removal from high temperature gases, 
15:13268 (RA;US) 

The integrated forest study on effects of atmospheric deposition: 
A status report, 15:14945 (J;US) 

SULFUR 32 REACTIONS 

Binary decay of 5°Ni formed in the 9*S+4Mg reaction, 15:15523 
(J;US) 

Pseudorapidity densities and fluctuations in central **S interac- 
tions at 200A GeV, 15:15318 (R;US) 

SULFUR 33 TARGET 

Proton resonances in *4Cl from &,=6.3 to 8.8 MeV, 15:15522 
(J;US) 

SULFUR COMPLEXES 

Origin of the multi-dimensional properties and the charge distri- 
bution rule of the molecular conductors based on Pi-donor 
and pi-acceptor molecules, 15:14339 (J;IL) 

SULFUR COMPOUNDS 
See also SULFATES 
SULFIDES 
SULFITES 
SULFUR FLUORIDES 
SULFUR OXIDES 

Chemical characterisation and bacterial physiology of reducing 
sulphur compounds in liquid residues of anaerobic waste wa- 
ter treatment, 15:13001 (R;DE;in German) 

Electroanalytical chemistry of sulfur compounds for the new coal 
conversion technologies, 15:12325 (J;US) 

SULFUR DIOXIDE 

Air-quality-simulation model performance for one-hour aver- 
ages, 15:14883 (R;US) 

Growth and yield effects of ambient air pollution on Valencia or- 
ange trees. Final report, 21 December 1987-30 September 
1989, 15:15219 (R;US) 

High temperature interaction of SO. with oxide sorbents, 
15:13267 (RA;US) 

Increased SO, removal with the addition of alkali metals and 
chromium to calcium-based sorbents, 15:12340 (R;US) 

Membrane separation of sulfur oxides from hot gas, 15:12343 
(J;US) . 

Reactions of sulfur dioxide with photochemically generated 
polypyridyl complexes of chromium(Il). Calculation of the 
SO2/SO2°~ self-exchange rate constant, 15:14358 (J;US) 

Solid-waste issues associated with sulfur dioxide emissions 
control. Final report, 15:12341 (R;US) 

Sulfur dioxide control (excludes coal-burning sources). June 
1986-September 1989 (Citations from the NTIS data base). 
Report for June 1986-September 1989, 15:14891 (R;US) 

SULFUR FLUORIDES 

1989 Joint convention record of institutes of electrical and informa- 
tion engineers, Japan (Part 2), 15:13216 (R;JP;in Japanese) 

2,4,6-Tris((pentafluorothio)methyl)-1 ,3,5-trioxane, 15:14393 
(J;US) 

Insulator, present situation of expert system of technology and 
its future. Expert system for designing of insulation. Gas- 
insulated switch, 15:13535 (RA;JP;In Japanese) 

Progress in mixed gas insulation, 15:13536 (RA;JP;in Japanese) 

Progress in mixed gas insulation. Breakdown of SF¢ gas insula- 
tion by steep wave and unequal electric field, 15:13538 
(RA;JP;In Japanese) 


SUPERCONDUCTING DEVICES 


Progress in mixed gas insulation. Fundamental process and 
synergism, 15:13537 (RA;JP;in Japanese) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 

See also SULFUR DIOXIDE 

Laboratory characterization of advanced SO2 control by- 
products: Dry sodium and calcium in-duct injection wastes: 
Final report, 15:13302 (R;US) 

NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Health and the Environment, 
House Committee on Interstate Foreign Commerce and Sub- 
committee on Environment and the Atm re, House 
Committee on Science and Technology by John F. Finkiea, 
M.D., April 9, 1976, 15:14890 (R;US) 

NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Environment and the Atmos- 
phere of the House Committee on Science and Technology by 
John F. Finklea, M.D., July 14, 1975, 15:13621 (R;US) 

NIOSH (National Institute for Occupational Safety and Health) 
testimony to Subcommittee on Health and the Environment, 
House Committee on Interstate Foreign Commerce and Sub- 
committee on Environment and the Atm re, House 
Committee on Science and Technology by John F. Finklea, 
M.D., April 9, 1976, 15:14890 (R;US) 

Near-infrared-light-induced reaction of singlet SO with allene 
and dimethylacetylene in a rare gas matrix. Infrared spectra of 
two novel episulfoxides, 15:14420 (J:US) 

SULFUR SULFIDES 
See SULFUR 
SULFUR-OXIDIZING BACTERIA 

Microbial processes in the Dead Sea, 15:15083 (RA;IL;In Hebrew) 

Microbiological processes in the Dead Sea, 15:15076 (RA;IL;in 
Hebrew) 

SULFURIC ACID 
Heat recovery from the manufacture of sulfuric acid, 15:13854 
(RA;CA) 
SUN 
Nonadiabatic, nonradial solar oscillations, 15:15347 (BA;US) 
SUNSPOTS 

Solar-Geophysical Data Number 538, June 1989. Part 1 
(prompt reports). Data for May, April 1989, and late data, 
15:15333 (R;US) 

Solar-Geophysical Data Number 539, July 1989. Part 1 (prompt 
reports). Data for June, May 1989, and late data, 15:15335 
(R;US) 

Solar-Geophysical Data Number 540, August 1989. Part 1 
(prompt reports). Data for July, June 1989, and late data, 
15:15337 (R;US) 

Solar-Geophysical Data Number 541, September 1989. Part 1 
(prompt reports). Data for August, July 1989, and late data, 
15:15341 (R;US) 

SUPER HIGH FREQUENCY RADIATION 

See RADIOWAVE RADIATION 

SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 

Intel 80860 or 1860: The million transistor RISC microprocessor 
chip with supercomputer capability. April 1988-September 
1989 (Citations from the Computer data base). Report for 
April 1988-September 1989, 15:15810 (R;US) 

NYU [New York University] Ultracomputer Research Laboratory 
1989 progress report, 15:15803 (R;US) 

Pseudorandom number generators revisited, 15:15812 (R;NL) 

SUPERCONDUCTING CABLES 

Developmental condition and technical problems on electric in- 
sulation for super-conducting electric power machine, 
15:13212 (R;JP;in Japanese) 

SUPERCONDUCTING DEVICES 
Restricted to general or review articles and bibliographies. 
See also SQUID DEVICES 
SUPERCONDUCTING MAGNETS 

Biological effects of magnetic fields from superconducting mag- 

netic energy storage systems, 15:15246 (R;US) 
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SUPERCONDUCTING DEVICES 


Design analysis of a high T- superconducting microbolometer, 
15:14666 (J;US) 

Developmental condition and technical problems on electric in- 
sulation for super-conducting electric power machine, 
15:13212 (R;JP;in Japanese) 

SUPERCONDUCTING FILMS 

Design analysis of a high T- superconducting microbolometer, 
15:14666 (J;US) 

Long laser-pulse method of producing Y-Ba-Cu-O supercon- 
ducting films, 15:14170 (R;US) 

Synthesis and study of materials for superconducting electron- 
ics. Final report, 15 October 1987-14 October 1988, 15:14613 
(R;US) 

SUPERCONDUCTING JUNCTIONS 

See also JOSEPHSON JUNCTIONS 

Synthesis and study of materials for superconducting electron- 
ics. Final report, 15 October 1987-14 October 1988, 15:14613 
(R;US) 

SUPERCONDUCTING MAGNETIC ENERGY STORAGE 

Surveys concerning the effect to introduce electric vehicles. On 
the possibility of new technology and introducing measures, 
15:14049 (R;JP;in Japanese) 

SUPERCONDUCTING MAGNETS 

Advanced composite materials and processes for the manufac- 
ture of SSC [Superconducting Super Collider] and RHIC 
[Relativistic Heavy lon Collider] superconducting magnets 
used at cryogenic temperatures in a high radiation environ- 
ment, 15:14196 (R;US) 

Improved mesh generator for the POISSON group codes, 
15:14663 (BA;US) 

Latest trend for practical use of linear motorcar. Present state 
and future aspect of superconductive magnetic levitation rail- 
way, 15:14619 (RA;JP;in Japanese) 

Uncertainties in radiation damage limits of S/C magnets arising 
from uncertainties in nuclear data, 15:15762 (BA;US) 


SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 
See SQUID DEVICES 


SUPERCONDUCTING SUPER COLLIDER 

Beam-beam interaction and pacman effects in the SSC with mo- 
mentum oscillation, 15:14687 (R;US) 

Test of a compact 750 keV H™ preinjector, 15:14702 (R;US) 

The tracking study of a low energy proton synchrotron, 
15:14686 (R;US) 

SUPERCONDUCTIVITY 

Normal state electronic structure and the superconducting en- 
ergy gap in HTSC’s as determined from photoemission 
spectroscopy, 15:15608 (R;US) 

SUPERCONDUCTORS 

See also TYPE-Il SUPERCONDUCTORS 

Anion effects in (BEDT-TTF)oX salts: symmetry induced super- 
structures, 15:14341 (J;IL) 

Origin of the multi-dimensional properties and the charge distri- 
bution rule of the molecular conductors based on Pi-donor 
and pi-acceptor molecules, 15:14339 (J;IL) 

Report of NSF (National Science Foundation) Panel on large 
magnetic fields. Final report, 15:14531 (R;US) 

Sol-gel processes and materials. April 1977-October 1989 (Cita- 
tions from the International Aerospace Abstracts data base). 
Report for April 1977-October 1989, 15:14215 (R;US) 

Use of electrochemical techniques in the synthesis, characteri- 
zation and application of molecular conductors: cation effects 
in the oxidation and reduction of TTF[Ni(dmit)o]o electrodes, 
15:14346 (J;IL) 

Antiferromagnetism 

Local pairing and antiferromagnetism in high-T(c) superconduc- 

tors. Technical report, 15:14128 (R;US) 
Dilatometry 

Thermal analysis in the field of high temperature superconduc- 

tors, 15:14154 (RA;DE;in German) 
Eddy Current Testing 

Eddy current measurements of the new high T. ceramic super- 

conductors, 15:14575 (BA;US) 


858 ERA Vol. 15, No. 6 


Electrical Properties 

Conducting and superconducting BEDT-TTF based synmetals, 

15:14340 (J:IL) 
Electronic Structure 

Conducting and superconducting BEDT-TTF based synmetals, 
15:14340 (J;IL) 

Normal state electronic structure and the superconducting en- 
ergy gap in HTSC’s as determined from photoemission 
spectroscopy, 15:15608 (R;US) 

Energy Gap 

Anisotropic energy gaps in copper oxide superconductors, 

15:14185 (J;US) 
Magnetism 

Comment on “Observation of magnetic ordering in superconduct- 

ing Lag_,Sr~CuO, by muon spin rotation”, 15:14180 (J;US) 
Magnetoresistance 

Review on micro-wave high temperature superconductivity. 
High frequency properties of oxide superconductor, 15:14142 
(RA;JP;in Japanese) 

Microwave Radiation 

Review on micro-wave high temperature superconductivity. Ap- 
plication of high temperature superconductor to electronics, 
15:14139 (RA;JP;in Japanese) 

Review on micro-wave high temperature superconductivity. 
High frequency properties of oxide superconductor, 15:14142 
(RA;JP;in Japanese) 

Review on micro-wave high temperature superconductivity. Nb- 
high temperature superconductor point-contacting Josephson 
junction, 15:14143 (RA;JP;In Japanese) 

Review on micro-wave high temperature superconductivity. Sur- 
face impedance of high temperature superconductor to 
micro-wave, 15:14141 (RA;JP;In Japanese) 

Review on micro-wave high temperature superconductivity. 
Technology for measuring surface impedance, 15:14140 
(RA;JP;in Japanese) 

Monocrystals 

Fluctuation contribution to specific heat and electrical conductiv- 

ity of YBapCu30(7-65) crystal, 15:14165 (R;NO) 
Niobium 

Review on micro-wave high temperature superconductivity. Nb- 
high temperature superconductor point-contacting Josephson 
junction, 15:14143 (RA;JP;In Japanese) 

Oxides 

Review on micro-wave high temperature superconductivity. Ap- 
plication of high temperature superconductor to electronics, 
15:14139 (RA;JP;in Japanese) 

Review on micro-wave high temperature superconductivity. 
High frequency properties of oxide superconductor, 15:14142 
(RA;JP;in Japanese) 

Review on micro-wave high temperature superconductivity. Nb- 
high temperature superconductor point-contacting Josephson 
junction, 15:14143 (RA;JP;in Japanese) 

Review on micro-wave high temperature superconductivity. Sur- 
face impedance of high temperature superconductor to 
micro-wave, 15:14141 (RA;JP;iIn Japanese) 

Review on micro-wave high temperature superconductivity. 
Technology for measuring surface impedance, 15:14140 
(RA;JP;in Japanese) 

Pairing Energy 

Local pairing and antiferromagnetism in high-T(c) superconduc- 

tors. Technical report, 15:14128 (R;US) 
Penetration Depth 

Review on micro-wave high temperature superconductivity. 
High frequency properties of oxide superconductor, 15:14142 
(RA;JP;In Japanese) 

Phase Studies 

Correlation of phase fluctuations in granular superconductors, 

15:15611 (J;US) 
Research Programs 

Flux flow, pinning, and resistive behavior in superconducting 
networks: Annual progress report, ist year, May 1, 1989- 
April 30, 1990, 15:15607 (R;US) 





Technology Assessment 

The potential impact of superconductivity on the electrical power 

industry: Report 4.3.14, 15:14617 (RA;CA) 
Thermal Gravimetric Analysis 

Thermal analysis in the field of high temperature superconduc- 

tors, 15:14154 (RA;DE;in German) 
Thermal Testing 

Thermal wave characterization of semiconductors and super- 

conductors, 15:14103 (BA;US) 
Transition Temperature 

Hole filling and pair breaking by Pr ions in YBazCu3O¢_95+0.02, 

15:14179 (J;US) 
Ultrasonic Testing 
Sound velocity measurements in green-body ceramics as a 
function of sintering temperatures, 15:14172 (BA;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL GAS EXTRACTION 
Entrainer effects in high pressure separation processes: Final 
technical report, 15:12257 (R;US) 
SUPERFLUIDITY 
Global strings and superfluid vortices, 15:15509 (J;US) 
SUPERFUND 

Health Assessment for Wasatch Chemical (Lot 6), Salt Lake 
City, Utah, Region 8. CERCLIS No. UTd000716399. Prelimi- 
nary report, 15:13908 (R;US) 

Health assessment for 19th Avenue Landfill National Priorities 
List (NPL) Site, Phoenix, Maricopa County, Arizona, Region 
9. CERCLIS No. AZD980496780. Preliminary report, 
15:13999 (R;US) 

Health assessment for Aerojet-General Corporation, Rancho 
Cordova, Sac Ramento County, California, Region 9. CER- 
CLIS No. CAD980358832. Preliminary report, 15:13941 (R;US) 

Health assessment for Allied Plating, Inc., Portland, Oregon, 
Region 10. CERCLIS No. ORD009051442. Preliminary re- 
port, 15:13953 (R;US) 

Health assessment for American Lake Gardens, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WAD980833065. Preliminary report, 15:15135 (R;US) 

Health assessment for Anaconda Smelter Site, Anaconda, Deer 
Lodge County, Montana, Region 8. CERCLIS No. 
MTD093291656. Final report, 15:13897 (R;US) 

Health assessment for Apache Powder, St. David, Arizona, Re- 
gion 9. CERCLIS No. AZD008399263. Preliminary report, 
15:13943 (R;US) 

Health assessment for Applied Materials, Santa Clara, Santa 
Clara County, California, Region 9. CERCLIS No. 
CAD042728840. Preliminary report, 15:13940 (R;US) 

Health assessment for Atlas and Coalinga Asbestos Mines, 
Fresno County, California, Region 9. Cerclis Nos. 
CAD980496863 and CAD980817217. Preliminary report, 
15:13939 (R;US) 

Health assessment for Bailey Dump National Priorities List 
(NPL) Site, Bridge City, Orange County, Texas, Region 6. 
CERCLIS No. TXD980864649. Final report, 15:13624 (R;US) 

Health assessment for Beckman Industries National Priorities 
List (NPL) Site, Porterville, Tulare County, California, Region 9. 
CERCLIS No. CAD048645444. Final report, 15:13938 (R;US) 

Health assessment for Broderick Wood Products Site, Denver, 
Adams County, Colorado, Region 8. CERCLIS No. 
COD0001 10254. Final report, 15:13883 (R;US) 

Health assessment for Bunker Hill Site, Kellog, Shoshone 
County, Idaho, Region 10. CERCLIS No. 1DD048340921. 
Preliminary report, 15:13950 (R;US) 

Health assessment for Burlington Northern Somers Tie Treating 
Plant NPL (National Priorities List) Site, Somers, Montana, 
Region 8. CERCLIS No. MTD053038386. Final report, 
15:13898 (R;US) 

Health assessment for California Gulch Site, Leadville, Lake 
County, Colorado, Region 8. CERCLIS No. COD980717938. 
Final report, 15:13884 (R;US) 

Health assessment for Clear Creek/Central City, Clear Creek 
and Gilpin Counties, Colorado, Region 8. CERCLIS No. 
COD980717557. Final report, 15:13889 (R;US) 


SUPERFUND 


Health assessment for Coast Wood Preserving, Ukiah, Mendo- 
cino County, California, Region 9. CERCLIS No. 
CAD063015887. Preliminary report, 15:13937 (R;US) 

Health assessment for Colbert Landfill NPL (National Priorities 
List) Site, Spokane, Washington, Region 10. CERCLIS No. 
WAD98051 4541. Final report, 15:15136 (R;US) 

Health assessment for Del Norte County Pesticide Storage 
Area, Cresent City, Del Norte County, California, Region 9. 
CERCLIS No. CAD000626176. Final report, 15:13936 (R;US) 

Health assessment for Duell and Gardner Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID980504716. 
Preliminary report, 15:13881 (R;US) 

Health assessment for Eagle Mine, Minturn, Colorado, Region 8. 
CERCLIS No. COD81961518. Final report, 15:13885 (R;US) 
Health assessment for East Helena, East Helena, Montana, Re- 
gion 8. CERCLIS No. MTD006230346. Preliminary report, 

15:13899 (R:US) 

Health assessment for FMC Fresno National Priorities List 
(NPL) Site, Fresno, California, Region 9. CERCLIS No. 
CAD000629998. Preliminary report, 15:13932 (R;US) 

Health assessment for FMC Pesticide Pit, Yakima, Washington, 
Region 10. CERCLIS No. WAD009039785. Preliminary re- 
port, 15:13956 (R;US) 

Health assessment for Fadrowski Drum Disposal Site, Franklin, 
Wisconsin, Region 5. CERCLIS No. WID980901 227. Prelimi- 
nary report, 15:13882 (R;US) 

Health assessment for Fairchild Semiconductor Corporation 
Proposed National Priorities List Site, Intel Corporation Na- 
tional Priorities List Site, Raytheon Company National 
Priorities List Site, Mountain View, California, Region 9. CER- 
CLIS No. CAD095989778. Final report, 15:13935 (R;US) 

Health assessment for Firestone National Priorities List (NPL) 
Site, Salinas, Monterey County, California, Region 9. CERCLIS 
No. CAD990793887. Preliminary report, 15:13933 (R;US) 

Health assessment for Frontier Hard Chrome Site, Vancouver, 
Washington, Region 10. CERCLIS No. WAD05361 4988. Final 
report, 15:13957 (R;US) 

Health assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
Washington, Region 10. CERCLIS No. WA9214053465. Pre- 
liminary report, 15:14000 (R;US) 

Health assessment for Greenacres (Liberty Lake) Landfill, 
Spokane, Spokane County, Washington, Region 10. CERCLIS 
No. WAD980514608. Preliminary report, 15:14001 (R;US) 

Health assessment for Harbor Island Lead, Seattle, 
King County, Washington, Region 10. CERCLIS No. 
WAD980722839. Preliminary report, 15:13958 (R;US) 

Health assessment for Hewlett-Packard, Palo Alto, Palo Alto, 
Santa Clara County, California, Region 9. CERCLIS No. 
CAD009122532. Final report, 15:15046 (R;US) 

Health assessinent for Hidden Valley Landfill (Thun 
Field), Puyallup, Washington, Region 10. CERCLIS No. 
WAD98051 1539. Preliminary report, 15:14002 (R;US) 

Health assessment for Hill Air Force Base, Ogden, Utah, Re- 
gion 8. CERCLIS No. UT0571724350. Preliminary report, 
15:13905 (R;US) 

Health assessment for IBM Site, Santa Clara County, San Jose, 
California, Region 9. CERCLIS No. 990843989. Preliminary 
report, 15:13931 (R;US) 

Health assessment for Idaho Pole, Bozeman, Montana, Region 
8. CERCLIS No. MTD006232276. Preliminary report, 
15:13900 (R;US) 

Health assessment for Jibboom Junkyard, Sacramento, Califor- 
nia, Region 9. CERCLIS No. CAD980737613. Final report, 
15:13930 (R;US) 

Health assessment for Kaiser Aluminum and Chemical Corpora- 
tion, Mead, Spokane County, Washington, Region 10. 
CERCLIS No. WAD000065508. Preliminary report, 15:13959 
(R;US) 

Health assessment for Kerr-McGee, Dupage County, West 
Chicago, Illinois, Region 5. CERCLIS Nos. ILD980823991, 
1LD980824031, ILD980824015, and ILD980824007. Prelimi- 
nary report, 15:12727 (R;US) 
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SUPERFUND 


Health assessment for Kunia Wells |, Kunia, Hawaii, Region 9. 
CERCLIS No. HID980894994. Preliminary report, 15:15134 
(R;US) 

Health assessment for Kunia Wells Il, Kunia, Hawaii, Region 9. 
CERCLIS No. HID980895049. Preliminary report, 15:13947 
(R:US) 

Health assessment for Liquid Gold-Richmond, Richmond, Con- 
tra Costa County, California, Region 9. CERCLIS No. 
CAT000646208. Preliminary report, 15:13929 (R;US) 

Health assessment for Litchfield - Goodyear Airport, Phoenix, 
Arizona, Region 9. CERCLIS No. AZD980695902. Prelimi- 
nary report, 15:13942 (R;US) 

Health assessment for Lorentz Barrel and Drum Company, San 
Jose, Santa Clara County, California, Region 9. CERCLIS 
No. CAD029295706. Preliminary report, 15:13928 (R;US) 

Health assessment for Louisiana-Pacific National Priorities List 
(NPL) Site, Oroville, Butte County, California, Region 9. CER- 
CLIS No. CAD065021594. Preliminary report, 15:13927 (R;US) 

Health assessment for MGM Brakes Company National Priori- 
ties List (NPL) Site, Cloverdale, California, Region 9. 
CERCLIS No. CAD000074120. Final report, 15:13922 (R;US) 

Health assessment for Marley Cooling Tower Company, Stock- 
ton, California, Region 9. CERCLIS No. CAD009140120. 
Preliminary report, 15:13926 (R;US) 

Health assessment for Marshall Landfill, Boulder, Colorado, Re- 
gion 8. CERCLIS No. COD980499255. Final report, 15:15119 
(R;US) 

Health assessment for Mather Air Force Base, California, Re- 
gion 9. CERCLIS No. CA8570024143. Preliminary report, 
15:13925 (R;US) 

Health assessment for McCarty’s/Pacific Hide and Fur National 
Priorities List (NPL) Site, Pocatello, Idaho, Region 10. CER- 
CLIS No. IDD098812878. Final report, 15:13951 (R;US) 

Health assessment for McChord Air Force Base, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WA8570024200. Preliminary report, 15:13960 (R;US) 

Health assessment for McClellan Air Force Base, Sacramento, 
California, Region 9. CERCLIS No. CA4570024337. Prelimi- 
nary report, 15:13924 (R;US) 

Health assessment for McColl Site, Fullerton, California, Region 
9. CERCLIS No. O9CAD980498695. Preliminary report, 
15:13923 (R;US) 

Health assessment for Mica Landfill, Spokane, Spokane County, 
Washington, Region 10. CERCLIS No. WAD980511661. Pre- 
liminary report, 15:15049 (R;US) 

Health assessment for Midvale Slag Site, Midvale, Utah, Region 
8. CERCLIS No. UTD081834277. Preliminary report, 
15:13906 (R;US) 

Health assessment for Mililani Wells, Mililani, Hawaii, Region 9. 
CERCLIS No. HID980895031. Preliminary report, 15:13946 
(R;US) 

Health assessment for Milltown Reservoir Sediments, Milltown, 
Montana, Region 8. CERCLIS No. MTD980717565. Prelimi- 
nary report, 15:13901 (R;US) 

Health assessment for Moffett Naval Air Station National Priori- 
ties List (NPL) Site, Sunnyvale, Santa Clara County, 
California, Region 9. CERCLIS No. CA2170090078. Final re- 
port, 15:13921 (R;US) 

Health assessment for Monolithic Memories, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD049236201. Preliminary 
report, 15:13920 (R;US) 

Health assessment for Montana Pole and Treating Plant, Butte, 
Montana, Region 8. CERCLIS No. MTD006230635. Prelimi- 
nary report, 15:13902 (R;US) 

Health assessment for Monticello Radioactive Contaminated 
Properties, Monticello, Utah, Region 8. CERCLIS No. 
UTD980667208. Preliminary report, 15:12732 (R;US) 

Health assessment for Mouat Industries, Columbus, Montana, 
Region 8. CERCLIS No. MTD0219976839. Preliminary report, 
15:13903 (R;US) 

Health assessment for NAS-Whidbey Island (Seaplane Base), 
Oak Harbor, Island County, Washington, Region 10. CERCLIS 
No. WA6170090058. Preliminary report, 15:15137 (R;US) 
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Health assessment for NL/Gould NPL (National Priorities List) 
Site, Portland, Oregon, Region 10. CERCLIS No. 
ORD095003687. Final report, 15:13954 (R;US) 

Health assessment for National Semiconductor Corporation, 
Santa Clara, Santa Clara County, California, Region 9. CER- 
CLIS No. CAD041472986. Preliminary report, 15:13919 (R;US) 

Health assessment for Naval Undersea Warfare Station, Key- 
port, Washington, Region 10. CERCLIS No. WA1170023419. 
Preliminary report, 15:15050 (R;US) 

Health assessment for Nearshore/Tideflats, Tacoma, Washing- 
ton, Region 10. CERCLIS No. WAD980726368. Final report, 
15:13955 (R;US) 

Health assessment for North Indian Bend Wash, Scottsdale, 
Maricopa County, Arizona, Region 9. CERCLIS No. 
AZD980695969. Final report, 15:15132 (R;US) 

Health assessment for Northside Landfill, Spokane, Washing- 
ton, Region 10. CERCLIS No. WAD980511778. Final report, 
15:15138 (R;US) 

Health assessment for Northwest Transformer Salvage Yard 
National Priorities List (NPL) Site, Whatcom County, Wash- 
ington, Region 10. CERCLIS No. WAD027315621. Final 
report, 15:13961 (R;US) 

Health assessment for Norton Air Force Base, San Bernardino, 
California, Region 9. CERCLIS No. CA4570024345. Prelimi- 
nary report, 15:13918 (R;US) 

Health assessment for Ogden Defense Depot, Odgen, Utah, 
Region 8. CERCLIS No. UT9210020922. Preliminary report, 
15:15128 (R;US) 

Health assessment for Old City Dump 1, Columbus, 
Bartholomew County, Indiana, Region 5. CERCLIS No. 
IND980607626. Preliminary report, 15:13622 (R;US) 

Health assessment for Old Inland Pit (Spokane Steel 
Foundry), Spokane, Washington, Region 10. CERCLIS No. 
WAD980982557. Preliminary report, 15:13962 (R;US) 

Health assessment for Operating Industries Incorporated, Mon- 
terey Park, Los Angelos County, California, Region 9. 
CERCLIS No. CAD080012024. Preliminary report, 15:13998 
(R;US) 

Health assessment for Queen City Farms, Maple Valley, Wash- 
ington, Region 10. CERCLIS No. WAD980511745. Final 
report, 15:13963 (R;US) 

Health assessment for Rhone Poulenc (ZOECON), East Palo 
Alto, San Mateo County, California, Region 9. CERCLIS No. 
CAT00061 1350. Final report, 15:13917 (R;US) 

Health assessment for Rocky Mountain Arsenal, Commerce 
City, Adams County, Colorado, Region 8. CERCLIS No. 
C05210020769. Preliminary report, 15:13625 (R;US) 

Health assessment for Sacramento Army Depot, Sacramento, 
California, Region 9. CERCLIS No. CA0210020780. Prelimi- 
nary report, 15:15131 (R;US) 

Health assessment for San Fernando Valley, San Fernando Val- 
ley, Los Angeles County, California, Region 9. CERCLIS Nos. 
OSCAD980894893, O9CAD980894901, O9CAD980894984, 
O0SCAD980894976. Preliminary report, 15:15130 (R;US) 

Health assessment for San Gabriel Valley, San Gabriel, 
Los Angelos County, California, Region 9. CERCLIS 
Nos. CAD980677355, CAD980818512, CAD980818579, 
CAD980817985. Preliminary report, 15:15129 (R;US) 

Health assessment for San Jose Facility of Fairchild Semicon- 
ductor Corporation Proposed NPL Site, San Jose, California, 
Region 9. CERCLIS No. CAD097012298. Final report, 
15:13934 (R;US) 

Health assessment for Selma Pressure Treating (SPT) National 
Priorities List (NPL) Site, Fresno, California, Region 9. CER- 
CLIS No. CAD029452141. Final report, 15:13916 (R;US) 

Health assessment for Sharpe Army Depot, Lathrop, San 
Joaquin County, California, Region 9. CERCLIS No. 
CA8210020832. Preliminary report, 15:13915 (R;US) 

Health assessment for Signetics, Inc., Sunnyvale, California, 
Region 9. CERCLIS No. CAD070466479. Preliminary report, 
15:13914 (R;US) 

Health assessment for Silver Mountain Mine, Loomis, 
Okanogan County, Washington, Region 10. CERCLIS No. 
WAD9807227839. Preliminary report, 15:13964 (R;US) 





Health assessment for Smuggler Mountain Site, Aspen, Putkin 
County, Colorado, Region 8. CERCLIS No. COD980806277. 
Final report, 15:13896 (R;US) 

Health assessment for Southern California Edison/Visalia Pole- 
yard, Visalia, California, Region 9. CERCLIS No. 
CAD980816466. Preliminary report, 15:13913 (R;US) 

Health assessment for Southern Pacific Transportation Com- 
pany, Roseville, California, Region 9. CERCLIS No. 
CAD000828255. Preliminary report, 15:13912 (R;US) 

Health assessment for Spiegelberg and Rasmussen Dump Na- 
tional Priorities List (NPL) sites, Green Oak Township, 
Livingston County, Michigan, Region 5. CERCLIS 
No. MID980794481 (Spiegelberg) and CERCLIS No. 
MID095402210 (Rasmussen). Final report, 15:13996 (R;US) 

Health assessment for Stringfellow, Glen Avon, California, Re- 
gion 9. CERCLIS No. CAT08001286. Final report, 15:13911 
(R;US) 

Health assessment for Teledyne Wah Chang-Albany, Albany, 
Oregon, Region 10. CERCLIS No. ORD050955848. Prelimi- 
nary report, 15:15047 (R;US) 

Health assessment for Thompson-Hayward Chemical Com- 
pany, Fresno, Fresno County, California, Region 9. CERCLIS 
No. CAD009106220. Preliminary report, 15:13910 (R;US) 

Health assessment for Tooele Army Depot (North Area), Tooele, 
Utah, Region 8. CERCLIS No. UT3213820894. Preliminary 
report, 15:13907 (R;US) 

Health assessment for Umatilla Army Depot, Hermiston, Ore- 
gon, Region 10. CERCLIS No. OR6213820917. Preliminary 
report, 15:15048 (R;US) 

Health assessment for Union Pacific Railroad Yard-Pocatello 
Sludge Pit, Pocatello, Idaho, Region 10. CERCLIS No. 
IDD055030852. Preliminary report, 15:13952 (R;US) 

Health assessment for Van Waters and Rogers, Incorporated, 
San Jose, Santa Clara County, California, Region 9. CERCLIS 
No. CAD010925576. Preliminary report, 15:13909 (R;US) 

Health assessment for Waiawa Shaft, Pearl City, Hawaii, Re- 
gion 9. CERCLIS No. HID717009001. Preliminary report, 
15:15133 (R;US) 

Health assessment for Waipahu Wells, Waipahu, Hawaii, Re- 
gion 9. CERCLIS No. HID980895023. Preliminary report, 
15:13945 (R;US) 

Health assessment for Waipio Heights Wells Il, Waipio, Hawaii, 
Region 9. CERCLIS No. HID980895015. Preliminary report, 
15:13944 (R;US) 

Health assessment for Waste Disposal, Inc., Santa Fe Springs, 
Los Angeles County, California, Region 9. CERCLIS No. 
CAD980884357. Preliminary report, 15:15045 (R;US) 

Health assessment for Watkins-Johnson Facility, Scotts Valley, 
California, Region 9. CERCLIS No. CAD980893234. Prelimi- 
nary report, 15:13949 (R;US) 

Health assessment for Westinghouse Plant, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD001864081. Preliminary 
report, 15:13948 (R;US) 

Health assessment for Whitewood Creek, Lawrence and Mead 
Counties, South Dakota, Region 8. CERCLIS No. 
$D980717136. Preliminary report, 15:13904 (R;US) 

Health assessment for Wyckoff/Eagle Harbor, Bainbridge Is- 
land, Washington, Region 10. CERCLIS No. WA009248295. 
Preliminary report, 15:13965 (R;US) 

Health assessment for Yakima Agricultural Research 
Lab, Yakima, Washington, Region 10. CERCLIS No. 
WAD120513957. Preliminary report, 15:15139 (R;US) 


Implementation 

implementation of CERCLA [Comprehensive Environmental Re- 
sponse, Compensation, and Liability Act] health authorities, 
15:15229 (R;US) 

Progress toward implementing Superfund fiscal year 1987. Re- 
port to Congress (Final), 15:13614 (R;US) 


Legislation 

Legislative history of Superfund Amendments and Reauthoriza- 
tion Act of 1986 (SARA). Public Law-99-499, 99th Congress, 
2d Session, 100 Stat. 1613, 15:13608 (R;US) 

Legislative history of Superfund Amendments and Reauthoriza- 
tion Act of 1986 (SARA), Public Law 99-499, 99th Congress, 


SUPERFUND 
Remedial Action 


2d Session, 100 Stat. 1613. Volume 2. H.R. 2817 (reports), 
15:13610 (R;US) 

Legislative history of Superfund Amendments and Reauthoriza- 
tion Act of 1986 (SARA), Public Law 99-499, 99th Congress, 
2d Session, 100 Stat. 1613. Volume 4. S.51, H.R. 1342, H.R. 
2780, 15:13612 (R;US) 

Legislative history of Superfund Amendments and Reauthoriza- 
tion Act of 1986 (SARA), Public Law 99-499, 99th Congress, 
2d Session, 100 Stat. 1613. Volume 1. P.L. 99-499, H.R. 
2005, 15:13609 (R;US) 

Legislative history of Superfund Amendments and Reauthoriza- 
tion Act of 1986 (SARA), Public Law 99-499, 99th Congress, 
2d Session, 100 Stat. 1613. Volume 3. H.R. 2817 (congres- 
sional record and bills), 15:13611 (R;US) 


Remedial Action 

Health assessment for Homestake Mining Company, Grants, 
Valencia County, New Mexico, Region 6. CERCLIS No. 
NMD007860935. Preliminary report, 15:12729 (R;US) 

Superfund Record of Decision (EPA Region 2): Bog Creek 
Farm, NJ. (Second Remedial Action), June 1989. Final report, 
15:15146 (R;US) 

Superfund Record of Decision (EPA Region 2): Glen Ridge Ra- 
dium, NJ. (First Remedial Action), June 1989, 15:12731 (R;US) 

Supertund Record of Decision (EPA Region 2): Montclair/West 
Orange, Radium, NJ. (First Remedial Action), June 1989, 
15:12730 (R;US) 

Superfund Record of Decision (EPA Region 3): Bally Ground 
Water Contamination, PA. (First Remedial Action), June 1989, 
15:15144 (R;US) 

Superfund Record of Decision (EPA Region 3): Kimberton, PA. 
(Second Remedial Action), June 1989. Final report, 15:13971 
(R;US) 

Superfund Record of Decision (EPA Region 3): Strasburg Land- 
fill, PA. (First Remedial Action), June 1989, 15:13886 (R;US) 

Superfund Record of Decision (EPA Region 4): Aberdeen Pesti- 
cide/Fairway Six, Inc. (First Remedial Action), June 1989, 
15:13970 (R;US) 

Superfund Record of Decision (EPA Region 4): Celanese 
(Shelby Fiber Operations), Inc. (Second Remedial Action), 
March 1989. Final report, 15:13969 (R;US) 

Superfund Record of Decision (EPA Region 5): Byron Salvage 
Yard, IL. (Third Remedial Action), June 1989, 15:13968 (R;US) 

Superfund Record of Decision (EPA Region 5): Miami County 
incinerator, OH. (First Remedial Action), June 1989. Final re- 
port, 15:15116 (R;US) 

Superfund Record of Decision (EPA Region 5): Midco |, IN. (First 
remedial action), June 1989. Final report, 15:13890 (R;US) 
Supertund Record of Decision (EPA Region 5): Midco Il, IN. (First 
remedial action), June 1989. Final report, 15:13891 (R;US) 
Superfund Record of Decision (EPA Region 5): Wauconda 
Sand and Gravel, IL. (Second Remedial Action), March 1989. 

Final report, 15:15145 (R;US) 

Superfund Record of Decision (EPA Region 5): Wedzeb enter- 
prises, Lebanan, IN. (First Remedial Action), June 1989. Final 
report, 15:13887 (R;US) 

Superfund Record of Decision (EPA Region 6): Sheridan Dis- 
posal Services, TX. (First Remedial Action), December 1988, 
15:13973 (R;US) 

Superfund Record of Decision (EPA Region 9): Fairchild Semi- 
conductor (San Jose), CA. (First Remedial Action), March 
1989. Final report, 15:13888 (R;US) 

Superfund Record of Decision (EPA Region 9): San Fernando 
Valley (Area 1), CA. (Second Remedial Action), June 1989, 
15:15117 (R;US) 

Technology evaluation report: SITE (Superfund Innovative 
Technology Evaluation) program demonstration test. Interna- 
tional Waste Technologies in-situ stabilization/solidification, 
Hialeah, Florida, Volume 1, 15:13875 (R;US) 

Technology evaluation report: SITE program demonstration 
test. International Waste Technologies in-situ  stabiliza- 
tior/solidification, Hialeah, Florida. Volume 2, 15:13876 (R;US) 

Terra Vac in-situ vacuum extraction system: Applications analy- 
sis report, 15:15051 (R;US) 
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SUPERGRAVITY 


SUPERGRAVITY 
Some new aspects of supersymmetry F-parity violating interac- 
tions, 15:15483 (J;US) 
SUPERHEATERS 
Development of creep resistant austenitic stainless steels for 
advanced steam cycle superheater application, 15:12297 
(RA;US) 
SUPERHEATING 
On a two-stage R-22 refrigerating system, 15:13809 (J;IL) 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 


SUPERLATTICES 
Structurally-induced elastic anomalies in a superlattice of (001) 
twist grain boundaries, 15:14116 (J;US) 
SUPERMULTIPLETS 
Generalized supermultiplets, 15:15502 (R;FR) 
SUPERNOVAE 
Neutral- and charged-current disintegration of deuterium by so- 
lar and supernova neutrinos, 15:15352 (J;US) 
Neutrino nucleosynthesis in supernovae: Shell model predic- 
tions, 15:15322 (R;US) 
SUPERSYMMETRY 
[Mathematics and string theory]: Research summary, 1988— 
1989, 15:15498 (R;US) 
SUPERTANKERS 
See TANKER SHIPS 


SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 


SUPPORT PILLARS 
Analysis of chain pillar stability, German Creek Central Colliery, 
Central Queensland, 15:12352 (R;AU) 
SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 


SURFACE CONTAMINATION 

Annual status report of the plan and schedule to discontinue dis- 
posal of contaminated liquids into the soil column at the 
Hanford Site, Fiscal year 1989, 15:12940 (R;US) 

Temporary AC overvoltage flashover characteristics of contami- 
nated insulators and its application to transmission line 
insulation design, 15:13521 (R;JP;in Japanese) 

SURFACE MINING 

Continuous mining systems for surface mining of coal, 15:12361 
(R;CA) 

Enhanced ecological succession following phosphate mining 
Final report, 15:15053 (R;US) 

Equipment monitoring at Smoky River Coal mine: trip report, 
15:12354 (R;CA) 

SURFACE PROPERTIES 

See also EMISSIVITY 

Centrifuge capillary pressure curves, 15:12559 (RA;CA) 

Modification of coal surfaces with methyl radicals, 15:12311 
(RA;US) 

Review on micro-wave high temperature superconductivity. Sur- 
face impedance of high temperature superconductor to 
micro-wave, 15:14141 (RA;JP;in Japanese) 

Review on micro-wave high temperature superconductivity. 
Technology for measuring surface impedance, 15:14140 
(RA;JP;iIn Japanese) 

SURFACE WATERS 
See also COASTAL WATERS 
LAKES 
PONDS 
STREAMS 
SWIMMING POOLS 
WATER RESERVOIRS 

Assessment of the theory and hypotheses of the acidification of 
watersheds, 15:14854 (R;US) 

Background information for the development of a low-level 
waste performance assessment methodology: Identification 
and recommendation of computer codes, 15:12721 (R;US) 

Canada Brick Quarry surface water survey: Seventh annual re- 
port, 1988, 15:15037 (R;CA) 
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Directdelayed response project: Quality-assurance plan for 
preparation and analysis of soils from the mid-Appalachian re- 
gion of the United States, 15:15043 (R;US) 

Experimental evaluation of selected field portable instrumenta- 
tion for the quantitative determination of contaminant levels in 
soil and water at Rocky Mountain Arsenal: Final report, 
15:15040 (R;US) 

Fiscal Year 1988 program report: New York State Water Re- 
sources Institute, 15:15141 (R;US) 

Mitigation of acid deposition: Liming of surface waters. Final re- 
port, 15:15143 (R;US) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 


SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
Interactions of molecules with surfaces: Progress report, 1 
February 1989-1 January 1990, 15:15595 (R;US) 
Investigation of the surface characteristics of the Cold Creek 
syncline, 15:12781 (R;US) 
Numerical modeling of accelerated room test, 15:12777 (R;US) 
Surface structure and analysis with scanning tunneling mi- 
croscopy and electron tunneling spectroscopy: Progress 
report, May 1, 1989—April 30, 1990, 15:15596 (R;US) 
SURFACTANTS 
Factors influencing electroanalytical measurements in aqueous 
surfactant media, 15:14414 (J;US) 
Reduced adsorption and separation of blended surfactants on 
sand and clay, 15:12505 (RA;CA) 
The interaction between foam and crude oils, 15:12495 (RA;CA) 


SURGES 
Power system voltage simulation for voltage collapse., 
15:13518 (R;JP;In Japanese) 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 


SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 


SURRY-1 REACTOR 
Gravel Neck, Virginia, USA 
improved Eddy-Current inspection for steam generator tubing: 
Progress report, January 1985—-December 1987, 15:13445 
(R;US) 
SURRY-2 REACTOR 
Gravel Neck, Virginia, USA 
Improved Eddy-Current inspection for steam generator tubing: 
Progress report, January 1985—December 1987, 15:13445 
(R;US) 
SURRY-3 REACTOR 
Gravel Neck, Virginia, USA 
Improved Eddy-Current inspection for steam generator tubing: 
Progress report, January 1985—December 1987, 15:13445 
(R;US) 
SURRY-4 REACTOR 
Gravel neck, Virginia, USA 
Improved Eddy-Current inspection for steam generator tubing: 
Progress report, January 1985—-December 1987, 15:13445 
(R;US) 
SURVEILLANCE (MEDICAL) 
See MEDICAL SURVEILLANCE 


SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 


SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 


SURVEYS 
See also GEOCHEMICAL SURVEYS 
GEOLOGIC SURVEYS 
GEOPHYSICAL SURVEYS 
Dielectric materials present situation of technical expert system 
and its future. Activity of commitee for expert system of di- 
electric materials, 15:13217 (RA;JP;in Japanese) 
Preliminary review for wind turbine siting in Elon Moreh. Within 
the framework of the Israeli Wind Energy Program. Final re- 
port, 15:13177 (R;IL;in Hebrew) 





Surveys to identify the potential for energy savings in industrial 
plants and institutions. Collection of information sheets, 
15:13772 (R;IL;In Hebrew) 

SUSPENSIONS 
Electric-field-induced association of colloidal particles, 15:14244 
(J;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 

Swedish experiences of large heat pumps: Report 4.3.13, 
15:13830 (RA;CA) 

WP-Cave - assessment of feasibility, safety and development 
potential, 15:12920 (R;SE) 

SWIMMING 
See EXERCISE 
SWIMMING POOLS 
Demonstration projects for energy conservation, 15:13992 (R;IL) 
SWITCHES 
See also PLASMA SWITCHES 
SEMICONDUCTOR SWITCHES 

Insulator, present situation of expert system of technology and 
its future. Expert system for designing of insulation. Gas- 
insulated switch, 15:13535 (RA;JP;in Japanese) 

Latest HIC power supply technique, 15:14625 (RA;JP;in Japan- 
ese) 

SWITCHING CIRCUITS 

High densification technology of power supplies for electronic 
equipment. High density mounting of power supply by con- 
ductive water cooling, 15:14627 (RA;JP;in Japanese) 

SYMBIOSIS 
Lipopolysaccharide mutants of Rhizobium meliloti are not defec- 
tive in symbiosis, 15:15163 (J;US) 
SYMPOSIA 
See MEETINGS 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON OSCILLATIONS 

Synchrotron-betatron parametric instability in free-electron 

lasers. Interim report, 15:14616 (R;US) 
SYNCHROTRON RADIATION 

Distribution of lead in human bone: 3. Synchrotron x-ray micro- 
scope measurements, 15:15188 (R;US) 

Dose rate to human organs from monochromatic synchrotron 
beams, 15:15187 (R;US) 

Investigation on bulk shielding calculations for the 8 GeV syn- 
chrotron radiation facility, 1, 15:14707 (R;JP;In Japanese) 

Multilayer optical elements for generation and analysis of circu- 
larly polarized x-rays, 15:14688 (R;US) 

Observation of synchrotron radiation from runaway discharges, 
15:15654 (R;US) 

Synchrotron radiation as an excitation source in time-domain 
and frequency-domain fluorometry, 15:15376 (BA;US) 

SYNCHROTRONS 
See also FERMILAB ACCELERATOR 
NSLS 

Basic design for the synchrotron in the large synchrotron radia- 
tion facility, 1, 15:14676 (R;JP;ln Japanese) 

Higher order spin resonances, 15:14741 (J;US) 

SYNTHESIS 
See also CHEMICAL PREPARATION 
NUCLEOSYNTHESIS 
PHOTOSYNTHESIS 

Synthesis and cycloaromatization of allenyl ethynyl sulfides and 

selenides, 15:14328 (J;IL) 
SYNTHESIS GAS 

Combined methanation and desulfurization of synthesis gas by 
electrical discharge. Final report, April 1987-March 1989, 
15:13019 (R;US) 

SYNTHETIC FUELS 
See also ALCOHOL FUELS 
HYDROGEN FUELS 

Advanced wastewater treatment, 15:12330 (RA;US) 

Electroanalytical chemistry of sulfur compounds for the new coal 
conversion technologies, 15:12325 (J;US) 


TARGET CHAMBERS 


SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 


t 


T CODES 
Modeling of thermal effects on TIBER II divertor during plasma 
disruptions, 15:15710 (BA;US) 
Performance monitoring to validate site specific estimates of 
passive solar water heaters: Final report, 15:13092 (RA;US) 
TAGGED PHOTON METHOD 
Energy calibration of the photon tagging system, 15:14705 
(R;JP;in Japanese) 
TANDEM ELECTROSTATIC ACCELERATORS 
Prior to February 1979, information was indexed to Van de Graaff 
Accelerators. 
See also JAER! TANDEM ACCELERATOR 
Annual report of the Tandem Accelerator Center, University of 
Tsukuba: April 1, 1988 - March 31, 1989, 15:14672 (R;JP) 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX DE- 
VICES. 
Lessons learned from the MIT Tara control and data system, 
15:15765 (BA;US) 
TANK FARMS 
See STORAGE FACILITIES 
TANKER SHIPS 
Emergency response training at Lambton College, 15:15248 
(RA;CA) 
TANKS 
Management of underground storage tanks (M.U.S.T.), 
15:12547 (RA;CA) 
Qualifications in oil and gas conveyance and storage, 15:12415 
(R;IL) 
Tank farm surveillance and waste status summary report for Au- 
gust 1989, 15:12939 (R;US) 
TANTALUM 
Hardness-damage correlations in Ta implanted single crystal 
NigAl, 15:14071 (R;US) 
The catalytic, structural, and electronic properties of strained- 
metal overlayers, 15:14359 (J;US) 
TANTALUM 181 TARGET 
Target excitation and angular momentum transfer in reactions of 
E/A=11.9 MeV 28Si with '®'Ta from 4x charged particle, neu- 
tron, and y-ray multiplicity measurements, 15:15529 (J;US) 
TANTALUM ALLOYS 
See also TANTALUM BASE ALLOYS 
Corrosion and passivity of Ti5Ta in nitric acid solutions, 
15:14087 (RA;DE;In German) 
TANTALUM BASE ALLOYS 
Review of alkali metal and refractory alloy compatibility for 
Rankine cycle applications, 15:14106 (J;US) 
TANTALUM COMPOUNDS 
Preparation, structure and reactivity of the nonbonded organodi- 
tantalum(IV) complexes (n-CsMe,4Tao(u-X)4) (R = Me, Et; X = 
Cl, Br), precursors to the doubly bonded organoditantalum(IIl) 
complexes (n-CsMe4R)2Tae(u-X)4, 15:14327 (J;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARAPUR-1 REACTOR 
Boisar, Maharastra, India 
Nuclear power program and performance of existing nuclear 
stations in India, 15:13360 (J;US) 
TARAPUR-2 REACTOR 
Boisar, Maharastra, India 
Nuclear power program and performance of existing nuclear 
stations in India, 15:13360 (J;US) 
TARGET CHAMBERS 
Inertial confinement fusion reactor cavity analysis: Report for 
the period 1 July 1988-30 June 1989, 15:15688 (R;US) 


ERA Vol. 15, No. 6 863 





TARGET CHAMBERS 


Using the Nova target chamber for high-yield targets, 15:14716 
(BA;US) 

TAU LEPTONS 

See TAU PARTICLES 
TAU PARTICLES 

Supersymmetric decay of the 7 lepton, 15:15487 (J;US) 
TAUONS 

See TAU PARTICLES 


TECHNETIUM 

Factors influencing electroanalytical measurements in aqueous 
surfactant media, 15:14414 (J;US) 

Potential energy surfaces for Tc+H2 and Ru+H> reactions, 
15:14408 (J;US) 

Transport of radionuclides by bentonite and silica colloids in a 
GR-3 synthetic groundwater-interim report, 15:12847 (R;US) 

TECHNETIUM 99 

Description of the experimental approach and procedures used 
by the Basalt Waste Isolation Project in conducting hydrother- 
mal tests on °°Tc-doped borosilicate glass, 15:12826 (R;US) 

Hydrothermal reaction of simulated waste forms with barrier 
materials under conditions expected in a nuclear waste repos- 
itory in basalt, 15:12832 (R;US) 

TECHNETIUM COMPLEXES 

Thiolato-technetium complexes. 2. Synthesis, characterization, 
electrochemistry, and spectroelectrochemistry of the tech- 
netium(Ill) complexes trans-[Tc(SR)2(DMPE)2]*, where R 
is an alkyl or benzyl group and DMPE is 1,2- 
Bis(dimethylphosphino)ethane, 15:14371 (J;US) 

TECHNETIUM HYDRIDES 

Potential energy surfaces for Tc+H2 and Ru+H2 reactions, 

15:14408 (J:US) 
TECHNOLOGY ASSESSMENT 

Effect of curing temperature on the properties of cementitious 
waste forms, 15:12740 (R;US) 

Latest trend for practical use of linear motorcar. Present state 
and future aspect of HSST, 15:14046 (RA;JP;In Japanese) 

TECHNOLOGY TRANSFER 

New technologies for the gas industry. 3. GRI’s (Gas Research 

Institute's) transport and storage program, 15:12579 (R;US) 
TECTONICS 

See also PLATE TECTONICS 

Neotectonics of the northern Arava, 15:15013 (RA:IL;In Hebrew) 

Ostracods in the Permian and Triassic strata. Biostratigraphy, 
sediment study and taxonomy, 15:15021 (RA;IL;In Hebrew) 

Paleomagnetic studies in Israeli rocks, 15:15022 (RA;IL;In He- 
brew) 

Stages in the development of the Arava Valley - identifying and 
dating of tectonic events using geomorphological methods 
and their meanings with respect to current seismic events, 
15:15018 (RA;IL;in Hebrew) 

Structure and tectonic development of the Pleistocene sedimen- 
tary rocks and Hercynites in the Dead Sea area, 15:15033 
(RA;IL;In Hebrew) 

TEFLON 

Modification of polymeric surface for improved adhesion via 

electron beam exposure, 15:14254 (P;US) 
TELEVISION 

High Temperature Borehole Televiewer software user manual, 

15:14789 (R:US) 
TELLURIUM 125 

Determination of volatile fission products in environmental sam- 

ples, 15:14272 (RA;DE;in German) 
TELLURIUM 127 
Determination of volatile fission products in environmental sam- 
ples, 15:14272 (RA;DE;in German) 
TEMPERATURE (0065-0273 K) 
See LOW TEMPERATURE 
TEMPERATURE (0400-1000 K) 
See HIGH TEMPERATURE 


TEMPERATURE (BODY) 
See BODY TEMPERATURE 
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TEMPERATURE COEFFICIENT 
Estimate of the heat transfer coefficient of a cooling tower based 
on mechanical parameters, 15:13279 (R;IL;in Hebrew and 
English) 
TEMPERATURE DISTRIBUTION 
A numerical study of the effects of sea surface temperature on 
the sea and land breeze circulation, 15:13086 (J;IL) 
Hydrographic follow-up of the Dead Sea halocline development. 
Annual report, November 1, 1986-November 30, 1987, 
15:15090 (R;IL;lIn Hebrew and English) 
The Mediterranean thermocline: two dimensional mixing model, 
15:13087 (J;IL) 
TEMPERATURE EFFECTS 
California Basin Study (CaBS): DOE West Coast Basin Program: 
Progress report 7, 15 Nov 1988~14 Nov 1989, 15:15252 (R;US) 
Experimental results of aging and thermal effects in high-power 
laser diodes, 15:14644 (R;US) 
Temperature dependence of the radical addition to alkenes, 
15:14353 (J;IL) 
TEMPERATURE GRADIENTS 
Saturated non-convective solar pond. Summary report for 
1986/7, 15:13098 (R;IL;in Hebrew) 
TEMPERATURE MEASUREMENT 
Optical measurements in the Dead Sea, 15:15078 (RA;IL;In He- 
brew) 
Remote thermal sensing, 15:14786 (J;IL;In Hebrew) 
TENNESSEE 
Industrial response to a waste minimization survey in Ten- 
nessee, 15:13978 (J;US) 
TENSILE PROPERTIES 
Behavior of metal-matrix composites at cryogenic temperatures. 
Final report, 29 September 1986-30 March 1987, 15:14191 
(R;US) 
TENSILE STRENGTH 
See TENSILE PROPERTIES 
TERBIUM 141 
Decay studies of neutron-deficient nuclei near the Z=64 sub- 
shell: 4’ Dy, 141Tb, 141Gd9*™, and 141Eu™, 15:15530 (J;US) 
TERBIUM OXIDES 
Secondary reactions of methyl radicals with lanthanide oxides: 
Their role in the selective oxidation of methane, 15:14432 


(J;US) 
TERNARY ALLOY SYSTEMS 
Ternary superconductors, 15:14099 (BA;US) 
TERRESTRIAL ECOSYSTEMS 

Enhanced ecological succession following phosphate mining. 
Final report, 15:15053 (R;US) 

Modeling the effects of air pollution on forest ecosystems: Con- 
siderations for applying a model to Southeast Asia, 15:14844 
(R;US) 

TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 

See also TRITIUM SYSTEMS TEST ASSEMBLY 

Environmental monitoring for depleted uranium at Eglin Air 
Force Base Test Areas C-64, C-64C, and C-74L 1974-1988, 
15:14805 (R;US) 

TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRAHYDROFURAN 

Thermal measurements on structure 1 and structure 2 pure 
clathrate hydrates and on natural gas samples: Final report, 
15:12588 (R;US) 

TETRAMETHYLTETRASELENAFULVALENE 
See TMTSF 
TETRATHIAFULVALENE 
See TIF 
TETRATHIAFULVALENE TETRACYANOQUINODIMETHANE 
See TTF-TCNQ 
TEXAS EXPERIMENTAL TOKAMAK 
See TEXT DEVICES 
TEXT DEVICES 

Power system for the text diagnostic neutral beam source, 

15:15733 (BA;US) 





TEXTOR TOKAMAK 
Particle exhaust during neutral beam heating with the toroidal 
belt pump limiter ALT-II [ Advanced Limiter Test-il] TEXTOR, 
15:15684 (R;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 


TFTR TOKAMAK 
An engineering overview of the ICRF for TFTR, 15:15706 (BA;US) 
An enhanced firing generator design for the TFTR magnetic 
field coil power supplies, 15:15772 (BA;US) 
Automation of the TFTR residual gas analyzer systems, 
15:15756 (BA;US) 
Coil protection calculator for TFTR, 15:15773 (BA;US) 
Non-linear structural analysis of TFTR PF stack 2, 15:15728 
(BA;US) 
ORNL compact loop antenna design for TFTR and tore supra, 
15:15704 (BA;US) 
Operating experience of the 1070 watt liquid helium TFTR re- 
frigerator system, 15:15738 (BA;US) 
Operation and maintenance of the TFTR grounding system, 
15:15739 (BA;US) 
Preliminary design of the TFTR tritium remote control and moni- 
toring system, 15:15760 (BA;US) 
QA support for TFTR reliability improvement program in prepa- 
ration for DT operation, 15:15737 (BA;US) 
TFTR CAMAC module reliability, 15:15736 (BA;US) 
TFTR coil protection algorithms, 15:15746 (BA;US) 
TFTR energy conversion system: Reliability in the real world, 
15:15740 (BA;US) 
TFTR graphics system, 15:15758 (BA;US) 
TFTR status and alarm system, 15:15753 (BA;US) 
The TFTR maintenance manipulator, 15:15719 (BA;US) 
The in-vessel tritium inventory for the Compact ignition Toka- 
mak, 15:15717 (BA;US) 
Thermal design and analysis of a carbon-carbon RF limiter for 
TFTR, 15:15723 (BA;US) 
THALLIUM COMPLEXES 
Recent progress in BEDT-TTF based synthetic metals, 
15:14240 (J;US) 
THALLIUM COMPOUNDS 
See also THALLIUM OXIDES 
Structural origin of semiconducting properties of the molybdenum 
red bronzes Ag 33MoOz (A = K, Rb, Cs, Tl), 15:14239 (J;US) 
THALLIUM OXIDES 
Hyper- and hypobaric processing of Tl-Ba-Ca-Cu-O supercon- 
ductors, 15:14132 (R;US) 
The use of BaFz buffer layers for the sputter-deposition of Tl- 
CaBaCuO thin-film superconductors, 15:14159 (R;US) 
THE GEYSERS 
See GEYSERS GEOTHERMAL FIELD 
THEORETICAL DATA 
Thermal-hydraulic analyses of the TN-24P cask loaded with 
consolidated and unconsolidated spent nuclear fuel, 
15:12737 (R;US) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL COMFORT 
Directions for the climatic design of energy saving hotel build- 
ings. Report 4a. Progress report for 1 Dec 1987-29 Feb 1988, 
15:13796 (R;IL;in Hebrew) 
THERMAL CONDUCTION 
Principles of heat transfer theory, 15:13762 (RA;IL;In Hebrew) 
THERMAL CONDUCTIVITY 
Interlaboratory testing of reference materials for comparative 
thermal conductivity measurement apparatus: Volume 1, Pro- 
gram report, 15:12911 (R;US) 
Test design requirements: Thermal conductivity probe testing, 
15:12876 (R;US) 
THERMAL DECOMPOSITION 
See PYROLYSIS 
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THERMAL DIFFUSIVITY 

The quantity of heat passing normally through a unit area per 
unit time divided by the product of specific heat, density, and 
temperature gradient. 

The demonstration experiment Thermal Simulation of Drift Em- 
placement, 15:12654 (RA;US) 

Thermal simulation of drift emplacement. Geotechnical and geo- 
physical investigations in and around backfilled galleries, 
15:12655 (RA;US) 

THERMAL EFFECTS 
See TEMPERATURE EFFECTS 


THERMAL EFFICIENCY 
Directions for the climatic design of hotel buildings with maxi- 
mum energy saving - winter thermal performance in the guest 
room wings in an existing hotel and evaluation of TTTC 
method thermal forecasting accuracy. Report No. 5, 15:13783 
(R;IL;In Hebrew) 
THERMAL ENERGY STORAGE EQUIPMENT 
Analysis of clathrate solidification, 15:13566 (BA;US) 
Control of aquifer flow for improved aquifer thermal energy stor- 
age system performance, 15:13567 (BA;US) 
Phase-change thermal energy storage: Final subcontract re- 
port, 15:13123 (R;US) 
Thermal energy storage for power generation, 15:13564 (R;US) 
Thermal energy storage with liquid-liquid systems, 15:13565 
(BA;US) 
THERMAL GRADIENTS 
See TEMPERATURE GRADIENTS 


THERMAL GRAVIMETRIC ANALYSIS 

Supercritical extraction and depolymerization of Israeli oil 
shales. Final report for Oct 1984-Sep 1985 and Oct 1986-Sep 
1987, 15:12615 (R;IL;in English and Hebrew) 

THERMAL INSULATION 

Composite multilayer insulations for thermal protection of 
aerospace vehicles, 15:14213 (R;US) 

Conservation and efficiency, 15:13789 (RA;CA) 

Demonstration projects for energy conservation, 15:13992 (R;IL) 

Final report on the project for examination of thermal insulation 
in residential buildings, 15:13767 (R;IL;in Hebrew) 

Investigation of summer thermal performance of a building with 
a tiled roof over a Ravits ceiling. Final report, for Apr 1987- 
Dec 1987, 15:13794 (R;IL;in Hebrew) 

Investigation of summer thermal performance of a building with 
tiled roof over a Ravitz ceiling and influence of envelope ther- 
mal mass. Final report, 15:13785 (R;IL;In Hebrew and English) 

Lightweight aggregates for low and high temperatures from local 
raw materials. Final report, 15:13843 (R;IL;in Hebrew and 
English) 

Lightweight aggregates for low and high temperatures from local 
raw materials. Progress report, 15:13842 (R;IL;In Hebrew and 
English) 

Standards as a tool in energy conservation efforts, 15:13721 
(J;IL;In Hebrew) 

Thermal improved plaster as energy economy, 15:13806 (J;IL;In 
Hebrew) 

THERMAL MASS 

Investigation of summer thermal performance of a building with 
tiled roof over a Ravitz ceiling and influence of envelope ther- 
mal mass. Final report, 15:13785 (R;IL;in Hebrew and English) 

THERMAL POLLUTION (AIR) 

See AIR POLLUTION 


THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
WOOD-FUEL POWER PLANTS 
A simultaneous calculation program for analyzing given plant 
flowsheets, and its application in design calculations and 
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THERMAL POWER PLANTS 


past-load calculations of steam power plants, 15:13278 
(R;DE;In German) 

Lambton TGS [thermal generating station]: Vibration monitoring 
on high enegy piping, 15:14530 (R;CA) 

Prediction mode! for vertical forced plume diffusion, 15:13299 
(R;JP;in Japanese) 

THERMAL RADIATION 

Radiant heating of one- and two-phase aerosols: Modeling of 
explosive boiling of coal-water fuel droplets, 15:12369 (R;US) 

Thermal wave characterization of semiconductors and super- 
conductors, 15:14103 (BA;US) 

THERMAL SHIELDS 
Graphit-ceramic RF Faraday-thermal shield and plasma limiter, 
15:15784 (P;US) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL STRESSES 

Stress calculations for BWIP [Basalt Waste Isolation Project] 
Conceptual Design: Revision A-0, 15:12815 (R;US) 

Toughening of a particulate-reinforced/ceramic-matrix compos- 
ite. Technical report, 15:14193 (R;US) 

THERMAL TESTING 

Block Test No. 1 final report: Results from experimental and nu- 

merical analyses at elevated temperatures, 15:12787 (R;US) 
THERMAL WATERS 
Thorium-230 dating of thermal waters in the vicinity of the 
Nevada Test Site, 15:14442 (R;US) 
THERMIONIC CELLS 
See THERMIONIC CONVERTERS 
THERMIONIC COLLECTORS 

Electron collector and exploding film ion source studies with an 

extractor ion diode, 15:15659 (BA;US) 
THERMIONIC CONVERTERS 

True asymptotic plasma-sheath matching with an asymptotically 
correct collisional presheath. Final report, 1 September 1985- 
31 October 1988, 15:13702 (R;US) 

THERMIONIC DIODES 
High repetition rate intense ion bearn diode, 15:15660 (BA;US) 
Thermionic source design, 15:15692 (BA;US) 

THERMIONIC EMITTERS 

Transient heating method for thermionic cathodes in REB gen- 

erators, 15:15691 (BA;US) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 
THERMIONIC REACTOR EXPERIMENT (TREX) 
See THERMIONIC REACTORS 
THERMIONIC REACTORS 

Limited to reactors with in-core thermionic cells. 

True asymptotic plasma-sheath matching with an asymptotically 
correct collisional presheath. Final report, 1 September 1985- 
31 October 1988, 15:13702 (R;US) 

THERMOCHEMICAL DIAGRAMS 
Comments on US approach to backfilling: Thermochemical 
characterization of crushed salt, 15:12656 (RA;US) 
THERMOCHEMICAL PROCESSES 
See also COMBUSTION 
PYROLYSIS 

Solar chemical heat pipe. 1. 20 kW reforming/methanator in the 
solar furnace. 2. 1 MW high temperature ceramic receiver in 
the solar tower. Interim technical report for 1 April 1988-30 
July 1988, 15:13047 (R;IL;ln Hebrew and English) 

THERMODYNAMICS 

Diffusion theory of mixtures, 15:14319 (J;IL) 

Superheated steam beet pulp and alfalfa drier with mechanical 
steam recompression: Demonstration project, 15:13840 
(R;LU;In French, English) 

Velocity fields generated by large fires, 15:14951 (J;IL) 

THERMOGRAVIMETRY 
See THERMAL GRAVIMETRIC ANALYSIS 
THERMONUCLEAR DEVICES 
See also ICF DEVICES 
PINCH DEVICES 
Advanced toroidal facility graphite rail limiter, 15:15724 (BA;US) 
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Analysis of non-linear switching elements in power circuits, 
15:15730 (BA;US) 

Design of Dill-D armor tiles, 15:15721 (BA;US) 

Design of the ZTH vacuum liner, 15:15725 (BA;US) 

The use of networking in the DIII-D data acquisition and analy- 
sis computer systems, 15:15769 (BA;US) 

Tritium breeding options for next generation fusion devices, 
15:15776 (BA;US) 


THERMONUCLEAR REACTIONS 
(For use only with the phenomenon, not with THERMONU- 
CLEAR REACTORS.) 
Cold fusion research, 15:15633 (R;US) 
Department of Thermonuclear Research annual report 1987, 
15:15634 (R;PL) 
Fusion plasma physics, 15:15635 (R;DK;In Danish) 
KFK annual report on research and development activities in 
1988, 15:15785 (R;DE;in German) 
THERMONUCLEAR REACTOR MATERIALS 
[Fusion reactor materials]: Foreign trip report, December 1, 
1989—December 16, 1989, 15:15682 (R;US) 


THERMONUCLEAR REACTOR WALLS 

See also FIRST WALL 

Shield-walls for the microwave tokamak experiment (MTX) facil- 
ity, 15:15764 (BA;US) 

THERMONUCLEAR REACTORS 

For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed. 

See also LASER FUSION REACTORS 

TOKAMAK TYPE REACTORS 

Demountable vacuum seals for fusion reactor applications, 
15:15726 (BA;US) 

Fusion Safety Program annual report, fiscal year 1989, 
15:15678 (R;US) 

Fusion reactor cost reductions by employing non-nuclear grade 
components, 15:15742 (BA;US) 

The commercial potential of D-He3 fusion reactors, 15:15666 
(BA;US) 

Thermal convection loop experiments and analysis of mass- 
transport processes in lithium/Fe-12Cr-i1MoVW systems, 
15:15780 (D;US) 

Time-related parameters in a fusion engineering facility for nu- 
clear technology testing, 15:15749 (BA;US) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THERMOPLASTICS 

Adhesive bonding of thermoplastic composites. Final report, 23 

July 1986-23 September 1989, 15:14194 (R;GB) 


THERMOSYPHONS 
Fundamental experiment on the closed circuit type ther- 
mosyphon with concentric tubes for the JRR-3 cold neutron 
source, (2), 15:13401 (R;JP;in Japanese) 
THF 
See TETRAHYDROFURAN 


THIN FILMS 
Adhesion of silver films to ion-bombarded alumina, 15:14131 
(R;US) 
Lattice relaxation near isolated adsorbates, 15:14247 (J;US) 
Monitoring thin film properties with surface acoustic wave de- 
vices: Diffusion, surface area, and pore size distributions, 
15:14316 (BA;US) 
Reactive ion etching of sputtered silicon carbide and tungsten 
thin films for device applications. Final report, 15:14606 (R;US) 
Sol-gel processes and materials. April 1977-October 1989 (Cita- 
tions from the International Aerospace Abstracts data base). 
Report for April 1977-October 1989, 15:14215 (R;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 


THIOETHERS 
See SULFIDES 


THIOPHENE 
2,3-Dihydrothiophene (2,3-DHT) complexes of tungsten. Struc- 
ture of W(CO)3(dppe)(2,3-DHT), 15:12520 (J;US) 





Microbial removal of organic sulfur from coal (bacterial degrada- 
tion of sulfur containing heterocyclic compounds), 15:12250 
(RA;US) 

THORIUM 

Health assessment for Teledyne Wah Chang-Albany, Albany, 
Oregon, Region 10. CERCLIS No. ORD0O50955848. Prelimi- 
nary report, 15:15047 (R;US) 

Tables and figures from JNDC [Japanese Nuclear Data Commit- 
tee] Nuclear Data Library of fission products, Version 2, 
15:15534 (R;JP) 

THORIUM 230 
Dating of springs and lakes sediments in the Dead Sea Valley 

using the uranium series and its implications on paleoclimatic 
and tectonic events, 15:15032 (RA;IL;in Hebrew) 

THORIUM COMPLEXES 
Bonding in tris(n>-cyclopentadieny!) actinide complexes. 2. On 

the ground electronic configurations of base-free Cp3An com- 
plexes (An = Th, Pa, U, Np, Pu), 15:14449 (J;US) 

THORIUM D 
See LEAD 208 

THORIUM ISOTOPES 
See also THORIUM 230 
Radium-thorium disequilibrium and zeolite-water ion exchange 

in a Yellowstone hydrothermal environment, 15:15305 (J;US) 

THOROTRAST 
Statement of the Thorotrast Committee under the National 

Board of Health, 15:15194 (R;DK;in Danish) 

THREADED JOINTS 

Threaded joint design for composites: 
15:14225 (R;US) 

THREE MILE ISLAND-1 REACTOR 
Dauphin County, Pennsylvanai, USA 
Potentially buoyant releases at TMI-1 [Three Mile Island Unit 1]: 

Plume rise and off-site doses, 15:13457 (J;US) 

Potentially buoyant releases at TMI-1 [Three Mile Island Unit 1]: 
Source term and steam properties, 15:13458 (J;US) 

THREE-DIMENSIONAL CALCULATIONS 
Acoustic modeling through transport integrals and finite differ- 

ence method, 15:15266 (RA;IL;In Hebrew) 

THYRISTORS 
A GaAS p-n-p-n thyrsitor model, 15:14638 (R;US) 

TIBER-X TOKAMAK 
Compact, 3-m radius, steady-state tokamak with ECH/1H cur- 

rent drive and profile control. 

A cryogenic system for TIBER Il, 15:15747 (BA;US) 

Cable-in-conduit conductor optimization for fusion magnet appli- 
cations, 15:15707 (BA;US) 

Composite insulation materials: Requirements for a small, su- 
perconducting, ignited tokamak, 15:15702 (BA;US) 

LOFA and LOCA in the TIBER-Il engineering test reactor, 
15:13453 (BA;US) 

Modeling of thermal effects on TIBER II divertor during plasma 
disruptions, 15:15710 (BA;US) 

Passive safety features of some recent fusion designs, 
15:13454 (BA;US) 

Safety and environmental analyses and conclusions for TIBER- 
ll, 15:15761 (BA;US) 

TIBER IVETR nuclear shielding and optional tritium breeding 
system: An overview, 15:15696 (BA;US) 

TIBER activation analysis, 15:15698 (BA;US) 

TIBER-II TF winding pack design, 15:15757 (BA;US) 

TIDAL POWER 
Prospects for renewable energy in the Norweb area, 15:13694 

(R;GB) 

Prospects for renewable energy in the Norweb area: Overview 
report, 15:13695 (R;GB) 

TIDAL POWER PLANTS 
Recent technological aspects of the Severn Barrage Develop- 

ment Project: Report 4.3.19, 15:13169 (RA;CA) 

TIGHT SANDS 
See PERMEABILITY 

SANDSTONES 

TIME-OF-SEASON PRICING 

See SEASONAL VARIATIONS 


Supplemental report, 


TOBACCO SMOKES 


TIN ALLOYS 

See also BRONZE 

Thermodynamic behavior of the heavy-fermion compounds 
Ce3X (X=Al,In,Sn), 15:14127 (J;US) 

TIN CHLORIDES 

Exploratory research on direct coal liquefaction using a high- 
pressure and high-temperature polarizing microscope: Final 
report, 15:12243 (R;US) 

TISSUE DISTRIBUTION 

Chemical accumulation in piant tissues from aqueous exposure, 
15:15221 (R;US) 

TISSUE EQUIVALENT CHAMBERS 

See BRAGG GRAY CHAMBERS 

TITANATES 

Specific compounds, except those of significance to energy re- 
search and development, should be indexed by coordination 
of a descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 

Studies of hydrous sodium titanate ion-exchange materials for 
use as catalyst supports, 15:14363 (J;US) 

TITANIUM 

Corrosion and passivity of Ti5Ta in nitric acid solutions, 
15:14087 (RA;DE;in German) 

Desorption of positive oxygen ions induced by keV heavy-ion 
bombardment of transition metals with adsorbed O2 and CO, 
15:15602 (J;US) 

Experiments on palladium- and titanium-deuterium systems with 
reference to studies on "cold fusion”, 15:15556 (R;DK) 

TITANIUM ALLOYS 

See also TITANIUM BASE ALLOYS 

Corrosion studies on container and electrode materials, 
15:14089 (RA;DE;in German) 

Environmental embrittlement: A major cause for low ductility of 
ordered intermetallics, 15:14074 (R;US) 

Metallurgical studies on titanium alloys, 15:12663 (RA;US) 

The effect of microstructure in the morph and kinetics of 
amorphization induced by ion irradiation, 15:14072 (R;US) 

TITANIUM BASE ALLOYS 

Corrosion and passivity of Ti5Ta in nitric acid solutions, 
15:14087 (RA;DE;In German) 

Electron channeling studies of discontinuous crack events and 
strain distributions in bec metals, 15:14105 (J;US) 

Emittance, catalysis, and dynamic oxidation of Ti-14Al-21Nb, 
15:14085 (R;US) 

Microstructures and phase relationships in the TisAl + Nb sys- 
tem, 15:14120 (J;US) 

TITANIUM COMPOUNDS 
See also TITANATES 
TITANIUM OXIDES 

Stability of CsCl-type intermetallic compounds under ball milling, 

15:14110 (J;US) 
TITANIUM OXIDES 

Chemical processing of PbTiO; by co-precipitation and sol-gel 
methods: The role of powder and gel characteristics on crys- 
tallization behavior, 15:14136 (R;US) 

Evolution of structure and electrical properties during crystalliza- 
tion of radidly solidified Bi, TigO12, 15:14137 (R;US) 

Surface characterization of metal oxide overlayers, 15:14241 
(J;US) 

X-ray diffraction and vibrational-spectroscopy study of the struc- 
ture of LagTi2O7, 15:14176 (J;US) 

TMPN 
See HYDROXY COMPOUNDS 
TMTSF 

Theory of reentrance of spin-density-wave transitions in 
bis-tetra methyl tetraselena fulva lenium perchlorate 
[(TMTSF)2Cl0q], 15:14253 (J;US) 

TOBACCO 

Analysis of health or systemic effects caused by two toxicants, 

15:15236 (J;US) 
TOBACCO SMOKES 

Genotoxic assessment of environmental tobacco smoke using 

bacterial bioassays, 15:15216 (R;US) 
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TOKAMAK DEVICES 


TOKAMAK DEVICES 
See also ALCATOR DEVICE 

COMPACT IGNITION TOKAMAK 
DOUBLET-3 DEVICE 
ITER TOKAMAK 
PBX DEVICES 
PDX DEVICES 
SPHEROMAK DEVICES 
TEXT DEVICES 
TEXTOR TOKAMAK 
TORE SUPRA TOKAMAK 

Anomaious-ion transport in the near wake of a magnetoplasma- 
obstacle system, 15:15665 (BA;US) 

Bifurcation theory of poloidal rotation in tokamaks: A model for 
L-Htransition, 15:15671 (J;US) 

Control of energetic ion confinement by ion cyclotron range of 
frequency waves, 15:15653 (R;US) 

Microwave free-electron laser applications for electron cyclotron 
heating of plasmas, 15:15658 (R;US) 

Microwave system for the microwave tokamak experiment 
(MTX), 15:15708 (BA;US) 

Particle simulation of transport in fusion devices, 15:15657 (R;US) 

Stability of elongated cross-section tokamaks to axisymmetric 
even poloidal mode number deformations, 15:15670 (J;US) 

Suppression of the tearing mode by energetic ions, 15:15669 
(J;US) 

TOKAMAK FUSION TEST REACTOR 

See TFTR TOKAMAK 

TOKAMAK TYPE REACTORS 

See also COMPACT IGNITION TOKAMAK 

DOUBLET REACTORS 
INTOR TOKAMAK 
JT-60 TOKAMAK 
NET TOKAMAK 
STARFIRE TOKAMAK 
TFTR TOKAMAK 
TIBER-X TOKAMAK 

Analysis and design of a demountable toroidal fusion core facil- 
ity for physics optimization and fusion engineering research, 
15:15731 (BA;US) 

The PLASMAK solution: The answer for space power and 
propulsion, 15:15743 (BA;US) 

Uncertainties in radiation damage limits of S/C magnets arising 
from uncertainties in nuclear data, 15:15762 (BA;US) 

TOLUENE 

Degradation of p-chiorotoluene by a mutant of Pseudomonas 
sp. strain JS6, 15:15171 (J;US) 

Pilot bioremediation of petroleum contaminated soil, 15:12548 
(RA;CA) 

Statistical comparison of the effect of relative and absolute hu- 
midity on fixed-bed carbon adsorption capacity. Report for 
January 1987-July 1988, 15:14899 (R;US) 

TOMOGRAPHY 

See also COMPUTERIZED TOMOGRAPHY 

Geophysical tomography. January 1976-October 1989 (Cita- 
tions from the NTIS data base). Report for January 
1976-October 1989, 15:15282 (R;US) 

Rock investigations by using seismic and resistivity tomography 
techniques, 15:13131 (RA;JP;in Japanese) 

TOP PARTICLES 
Monte-Carlo studies for the search of top quarks at HERA, 
15:15464 (R;DE;In German) 
TOP QUARK MODEL 
See TRUTH MODEL 
TOPOGRAPHY 
Initial identification of sites in the Negev which are suitable for 
wind power plants, 15:13176 (R;IL;in Hebrew) 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 

ORNL compact loop antenna design for TFTR and tore supra, 

15:15704 (BA;US) 
TORSATRON STELLARATOR 
See also ATF TORSATRON 
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Experimental studies of radio frequency waves and confinement 
in the Auburn Torsatron: Progress report, 15:15639 (R;US) 


TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 


TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 


TOWER FOCUS COLLECTORS 
Steam Production using the solar tower technology. Interim re- 
port no. 2, 15:13076 (R;IL;In Hebrew and English) 


TOWN GAS 

450 to 550 Btu/ft° . 

Ministry of Energy - Petroleum Authority. The gas market - sales 
points project, 15:12582 (R;IL;ln Hebrew) 

TOXIC MATERIALS 

See also TOXINS 

Adaptation and resistance of ecosystems to stress. Annual 
technical report No. 1, 1 August 1988-1 August 1989, 
15:15208 (R;US) 

Annual report on carcinogens (5th), 15:15214 (R;US) 

Assessment of the theory and hypotheses of the acidification of 
watersheds, 15:14854 (R;US) 

Compendium of methods for the determination of toxic organic 
compounds in ambient air, 15:14903 (R;US) 

Directory of information resources related to health, exposure, 
and risk assessment of air toxics, 15:14907 (R;US) 

Draft test report: A performance test on a spray dryer, fabric fil- 
ter, and wet-scrubber system. Draft report, 15:14915 (R;US) 
Genotoxic assessment of environmental tobacco smoke using 

bacterial bioassays, 15:15216 (R;US) 

Hazard evaluation and technical assistance report HETA 83- 
422-11965, Department of Energy, Martin Marietta Energy 
Systems, Inc. Health evaluation of Y-12 workers formerly ex- 
posed to mercury, 15:15225 (R;US) 

Locating and estimating air emissions from sources of per- 
chloroethylene and trichloroethylene. Final report, 15:14884 
(R;US) 

Pulp and paper mill effluents: Toxicity to humans. February 1987- 
October 1989 (Citations from the Paper and Board, Printing, 
and Packaging Industries Research Associations data base). 
Report for February 1987-October 1989, 15:15228 (R;US) 

Pulp and paper mill effluents: Toxicity to humans. January 1976- 
January 1987 (Citations from the Paper and Board, Printing, 
and Oackaging Industries Research Associations data base). 
Report for January 1976-January 1987, 15:15227 (R;US) 

Second supplement to compendium of methods for the determi- 
nation of toxic organic compounds in ambient air. Report for 
April 1984-May 1988, 15:14904 (R;US) 

Soil-phase photodegradation of toxic organics at contaminated 
disposal sites for soil renovation and ground-water quality 
protection. Final report, 15:15041 (R;US) 

Toxicity bioassay and eluate heavy-metals analysis results of 
the bench-scale stabilization study of soils from the United 
Chrome Superfund NPL (National Priority List) Site Corvallis, 
Oregon, 15:15052 (R;US) 

TOXICITY 

Characterizing the genotoxicity of hazardous industrial wastes 
and effluents using short-term bioassays, 15:13894 (R;US) 

Evaluation of the toxicity of marine sediments and dredge spoils 
with the Microtox (trade name) bioassay, 15:15223 (R;US) 

Sediment toxicity assessment through evaluation of the toxicity 
of interstitial water, 15:15220 (R;US) 

Toxicity bioassay and eluate heavy-metals analysis results of 
the bench-scale stabilization study of soils from the United 
Chrome Superfund NPL (National Priority List) Site Corvallis, 
Oregon, 15:15052 (R;US) 

TOXINS 

Isolation of iscelectrically pure cholera toxin for crystallization, 

15:15154 (R;US) 
TRACE AMOUNTS 

Mainz University, Institute of Nuclear Chemistry. Annual report 

1988, 15:14441 (R;DE;ln German) 


TRACE ELEMENTS 
See TRACE AMOUNTS 





TRACK DETECTORS (DIELECTRIC) 

See DIELECTRIC TRACK DETECTORS 
TRACKS 

See PARTICLE TRACKS 
TRAFFIC CONTROL 

GRAFIN-GRAFIX interactive program, 15:13816 (R;US) 

INPREP: Interactive Plotting and REPorting manual. Report for 
August 1987-July 1989, 15:13817 (R;US) 

TRAINING 
See also COMPUTER-AIDED INSTRUCTION 
Qualification and training system plan, 15:12902 (R;US) 
TRAJECTORIES 

Generating optimally evasive MaRV trajectories, 15:14830 
(R;US) 

TRANS 104 ELEMENTS 

See also ELEMENT 105 

How far are we on the way to the superheavy nuclei?, 15:15533 
(R;DE;In German) 

TRANSFER (ELECTRON) 

See ELECTRON TRANSFER 
TRANSFER (ENERGY) 

See ENERGY TRANSFER 
TRANSFER (HEAT) 

See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 
TRANSFER (MASS) 

See MASS TRANSFER 
TRANSFERRIN 

lron and the risk of cancer, 15:15170 (R;US) 
TRANSFORMER OILS 

See INSULATING OILS 
TRANSFORMERS 

Analysis of trace by-products from overheated paper insulation 
in power transformers, 15:13542 (R;CA) 

Developmental condition and technical problems on electric in- 
sulation for super-conducting electric power machine, 
15:13212 (R;JP;In Japanese) 

Health assessment for McCarty's/Pacific Hide and Fur National 
Priorities List (NPL) Site, Pocatello, Idaho, Region 10. CER- 
CLIS No. IDD09881 2878. Final report, 15:13951 (R;US) 

Health assessment for Northwest Transformer Salvage Yard 
National Priorities List (NPL) Site, Whatcom County, Wash- 
ington, Region 10. CERCLIS No. WAD027315621. Final 
report, 15:13961 (R;US) 

insulating materials, present situation of technical expert system 
and its future. Insulation diagnosis expert system. Oil- 
immersed transformer, 15:13219 (RA;JP;iIn Japanese) 

Lightweight transformer demonstration: Semiannual status re- 
port, October 1, 1988—March 31, 1989, 15:13699 (R;US) 

Technology of compact power source for electronic instruments. 
Review on the film type power device, 15:14622 (RA;JP;In 
Japanese) 

Technology of compact power source for electronic instruments. 
Thin and low height transformer, 15:14623 (RA;JP;in Japan- 
ese) 

TRANSIENTS 

See also ELECTRICAL TRANSIENTS 

Analysis of loss-of-coolant accident for MURR 30-MW power- 
upgrade project using RELAP5/MOD2, 15:13408 (D;US) 

Characterization and development report for the SA3274-1 and 
SA3274-2 transient voltage suppressors, 15:14641 (R;US) 

Ultra-fast voltage comparators for transient waveform analysis, 
15:14632 (R;US) 

TRANSISTORS 

Use of NPN bipolar transistors for silicon equivalent neutron 

damage, 15:13404 (RA;US) 
TRANSITION ELEMENT ALLOYS 

Electronic theory of phase stability in substitutional alloys: The 
generalized perturbation method versus the Connolly- 
Williams method, 15:15605 (J;US) 

TRANSITION ELEMENT COMPLEXES 

See also CHROMIUM COMPLEXES 

COBALT COMPLEXES 


COPPER COMPLEXES 
HAFNIUM COMPLEXES 
IRON COMPLEXES 
MOLYBDENUM COMPLEXES 
NICKEL COMPLEXES 
OSMIUM COMPLEXES 
RHENIUM COMPLEXES 
RHODIUM COMPLEXES 
RUTHENIUM COMPLEXES 
TECHNETIUM COMPLEXES 
TUNGSTEN COMPLEXES 
ZIRCONIUM COMPLEXES 
Chemical activation of molecules by metals: Experimental stud- 
ies of electron distributions and bonding: Progress report, 
October 1, 1988—-November 30, 1989, 15:14307 (R;US) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
RHENIUM 
SILVER 
TANTALUM 
TECHNETIUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 
Soluble polychelatogenes for separation of actinide ions by 
membrane filtration, 15:14325 (J;IL) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSITION RADIATION DETECTORS 
For detection of transition radiation emitted by particles going 
from one medium to another. 
Studies on the gas analysis system of the ZEUS transition radi- 
ation detector, 15:14748 (R;DE;in German) 
TRANSMISSION (DATA) 
See DATA TRANSMISSION 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSMISSION TOWERS 
See POWER TRANSMISSION TOWERS 
TRANSONIC FLOW 
Block-structured solution of three-dimensional transonic flows 
using parallel processing. Final report, 1 June 1987-31 May 
1989, 15:14542 (R;US) 
TRANSPIRATION 
Use for botanical systems only. 
Evapotranspiration studies for protective barriers: Experimental 
plans, 15:12734 (R;US) 
TRANSPLUTONIUM ELEMENTS 
See also CALIFORNIUM 
ELEMENT 104 
LAWRENCIUM 
TRANS 104 ELEMENTS 
Use of dielectric detectors to record rare spontaneous fission 
events of transfermium elements, 15:14767 (R;SU;in Russian) 
TRANSPORT 
Limited to the movement of goods and persons. 
See also AIR TRANSPORT 
MARITIME TRANSPORT 
Analytical methods for predicting contaminant transport, 
15:12710 (R;US) 
Energy conservation, 15:13637 (RA;IL) 
Integration of Eilat in Israel's national coal harbour system. A 
technical and economic comparison between Eilat and 
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TRANSPORT 


Mediterranean alternatives for unloading coal, 15:12366 
(R;IL;in Hebrew) 
Modeling of turbulent transport as a volume process, 15:14545 
(R;US) 

TRANSPORT (CHARGED-PARTICLE) 

See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (GAMMA) 

See PHOTON TRANSPORT 
TRANSPORT (NEUTRON) 

See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 

See PHOTON TRANSPORT 
TRANSPORT THEORY 

See also NEUTRON TRANSPORT THEORY 

Methods for testing transport models: Final report, 15:15641 
(R;US) 

TRANSPORTATION SECTOR 

Alternative transportation fuels, 15:14060 (RA;CA) 

Departmentwide audit of carrier selection and invoice verifica- 
tion, 15:13812 (R;US) 

Energy balance in Israel: final uses of petroleum products. Liter- 
ature review, methodology, development of models and data 
review. Interim reports 1 and 2, 15:13587 (R;IL;in Hebrew) 

Energy conservation and efficiency in transportation, 15:13814 
(RA;CA) 

Taxation of conventional and alternative transportation fuels in 
Canada, 15:13591 (R;CA) 

Transport fuels from natural resources: New Zealand's re- 
sponse to the energy crisis: Report 3.5.4, 15:13656 (RA;CA) 

TRANSPORTATION SYSTEMS 
See also BUSES 
MASS TRANSIT SYSTEMS 
RAPID TRANSIT SYSTEMS 

A historical summary of transportation accidents and incidents in- 
volving radioactive materials (1971-1988), 15:14484 (RA;US) 

An estimate of the available use of the coal unloading terminal 
in the northern section of Ashdod Port - first phase. Interim re- 
port, 15:12367 (R;iL;In Hebrew) 

California Basin Study (CaBS): DOE West Coast Basin Program: 
Progress report 7, 15 Nov 1988-14 Nov 1989, 15:15252 (R;US) 

Experience gained from some incidents related to the shipment 
of radioactive materials, 15:14494 (RA;US) 

Reconnecting rural America: Report on rural intercity passenger 
transportation, 15:13818 (R;US) 

TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAVERTINE 

Dating of springs and lakes sediments in the Dead Sea Valley 
using the uranium series and its implications on paleoclimatic 
and tectonic events, 15:15032 (RA;IL;In Hebrew) 

TREES 
See also BEECH TREES 
FRUIT TREES 
SPRUCES 

Continuous gas exchange mesurements using individual fasci- 

cle cuvettes: The tubule system, 15:15155 (R;US) 
TRIASSIC PERIOD 

Ostracods in the Permian and Triassic strata. Biostratigraphy, 
sediment study and taxonomy, 15:15021 (RA;IL;in Hebrew) 

Ostracods in the Permian and Upper-Triassic strata. Biostratig- 
raphy, sediment study and taxonomy, 15:14998 (RA;lIL;In 
Hebrew) 

Paleostratigraphy and paleogeography of the Permian-Triassic 
formation in Israel, and their hydrocarbon potential, 15:14997 
(RA;IL;In Hebrew) 

Thermo-tectonic history of the sedimentary cross section in Is- 
rael through fission track aging in oil drilling sites, 15:15001 
(RA;IL;In Hebrew and English) 

TRIBOLOGY 

High-technology on plant engineering of Nagoya works, 

15:14080 (RA;JP;In Japanese) 
TRIGGER CIRCUITS 

Issues for trigger processing at high luminosity colliders, 

15:14713 (R;US) 
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TRIOXANES 
2,4,6-Tris((pentafluorothio)methyl)-1 ,3,5-trioxane, 
(J;US) 
TRIPLET PARTICLES 
See QUARKS 
TRITIUM 

Chlorine 36 and tritium from nuclear weapons fallout as tracers 
for long-term liquid and vapor movement in desert soils, 
15:15060 (J;US) 

Enhanced tritium transport and release by solids modification, 
15:15675 (R;US) 

High intensity linear accelerator development topics for panel 
discussion on “Nuclear Energy Research and Accelerators: 
Future Prospects”, 15:14678 (R;US) 

Magnetic form factors of the trinucleons, 15:15575 (J;US) 

Preliminary design of the TFTR tritium remote control and moni- 
toring system, 15:15760 (BA;US) 

Tritium storage metal-bed pyrophoricity measurements, 
15:15755 (BA;US) 

Tritium systems for the TITAN reversed-field pinch fusion reac- 
tor design, 15:15777 (BA;US) 

TRITIUM SYSTEMS TEST ASSEMBLY 
Subsystem software for TSTA, 15:15766 (BA;US) 
System support software for TSTA, 15:15767 (BA;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 

Demonstration projects for energy conservation, 15:13992 (R;IL) 

Equipment monitoring at Smoky River Coal mine: trip report, 
15:12354 (R;CA) 

Toyota 14B type direct injection diesel engine, 15:14027 
(RA;JP;In Japanese) 

TRUTH MODEL 

Prospects for Top in UA2’, 15:15417 (R;FR) 
TRX-1 

See REVERSE-FIELD PINCH 
TSL PROCESS 

Catalytic two-stage liquefaction of Nova Scotia coals, final re- 
port, 15:12294 (R;CA) 

Catalytic two-stage liquefaction of Nova Scotia coals, part Il, 
15:12295 (R;CA) 

TSTA 
See TRITIUM SYSTEMS TEST ASSEMBLY 


15:14393 


Chemical and physical properties of capped and uncapped 
alkylthio substituted tetrathiafulvalenes and their charge 
transfer complexes, 15:14343 (J;IL) 

Electrical and spectroscopic properties of TTF and TSF salts with 
tetrahalogenozince(Il) and -cadmium(Il) anions, 15:14342 (J;IL) 

Syntheses, structures, selected physical — proper- 
ties, and band electronic structures of the 
bis(ethylenediseleno)tetrathiafulvalene salts (BEDSe-TTF)2X, 
X- =I3-, Aulo—, and IBro—, 15:14238 (J;US) 

Use of electrochemical techniques in the synthesis, characteri- 
zation and application of molecular conductors: cation effects 
in the oxidation and reduction of TTF[Ni(dmit)o]o electrodes, 
15:14346 (J;IL) 

TTF-TCNQ 

Linear chain ferromagnetic charge transfer 
15:14347 (J;IL) 

The 1:1 mixed stack complex of tetrathiafulvalene and 2,5- 
dibenzyltetracyanoquinodimethane (TTF:DBTCNQ) at 115 K, 
15:14348 (J;IL) 

TUBES 

For objects of tubular shape; not for DRIFT TUBES, ELEC- 
TRON TUBES or IMAGE STORAGE TUBES. 

See also PRESSURE TUBES 

Row number effects on the heat transfer performance of in-line 
finned tube banks, 15:14560 (J;US) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

Energy related studies utilizing microcline thermochronology: Fi- 

nal report, May 1, 1987—September 30, 1989, 15:13153 (R;US) 


compounds, 





Hydraulic fracturing experiment at Akinomiya, Akita, Japan (Part 
2), 15:13164 (RA;JP) 

Hydraulic fracturing experiments for hot dry rock development 
(part 1). Development of a new hydraulic fracturing method 
with using casing reamer and sand plug, 15:13151 (R;JP;In 
Japanese) 

Laboratory study of fracture healing in Topopah Spring tuff: Im- 
plications for near field hydrology, 15:12930 (R;US) 

TUMORS 
See NEOPLASMS 
TUNGSTEN 

Desorption of positive oxygen ions induced by keV heavy-ion 
bombardment of transition metals with adsorbed O2 and CO, 
15:15602 (J;US) 

Reactive ion etching of sputtered silicon carbide and tungsten 
thin films for device applications. Final report, 15:14606 (R;US) 

Review of alkali metal and refractory alloy compatibility for 
Rankine cycle applications, 15:14106 (J;US) 

Strong interaction effects in high-Z K~ atoms, 15:15377 (J;US) 

Structural stability of heat treated W/B,C multilayers, 15:14096 
(R;US) 

The catalytic, structural, and electronic properties of strained- 
metal overlayers, 15:14359 (J;US) 

Time-of-flight scattering and recoiling spectrometry. Ill. The 
structure of hydrogen on the W(211) surface, 15:14126 (J;US) 

Vapor-transport of tungsten and its geologic application, 
15:13160 (RA;JP) 

TUNGSTEN COMPLEXES 

2,3-Dihydrothiophene (2,3-DHT) complexes of tungsten. Struc- 
ture of W(CO)3(dppe)(2,3-DHT), 15:12520 (J;US) 

Vibrational and X-ray photoelectron spectroscopy for 
MoWCl,4(PMes3)4, 15:14330 (J;US) 

TUNGSTEN COMPOUNDS 

Resistivity anomalies of the diphosphate tungsten bronze 
Cs;_,PgWeO4. (x = 0-0.46) and its partially substituted 
phases Cs,AyPgWgO4p (A = Rb, Na) and CsP,W,_,Mo,xOgo: 
Synthesis, physi, 15:14415 (J;US) 

TUNNELS 
See also MINE ROADWAYS 
WIND TUNNELS 

Horizontal coring using air as the circulating fluid: Some proto- 
type studies conducted in G Tunnel at the Nevada Test Site 
for the Yucca Mountain Project, 15:12678 (R;US) 

TURBINE BLADES 

Aerodynamic testing of a rotating wind turbine blade, 15:13210 
(R;US) 

Extending the overhaul interval for gas turbine engines through 
the use of alternative coatings on first stage blades, 15:14035 
(BA;US) 

Thermal protective coatings for gas turbines. Final annual report 
for 1 May 1987-30 Apr 1988, 15:14589 (R;IL;in Hebrew and 
English) 

TURBOCHARGERS 

Study of variable scroll type of turbocharger (Part 4). Character- 
istics of mechanism of improved scroll, 15:14025 (RA;JP;in 
Japanese) 

TURBULENCE 
Sweeping decorrelation in isotropic turbulence, 15:15393 (J;US) 
The dynamics of helical decaying turbulence, 15:15394 (J;US) 
TURBULENT FLOW 

A mathematical model for turbulent incompressible flows 
through mixing grids, 15:15802 (R;FR) 

Modeling of turbulent transport as a volume process, 15:14545 
(R;US) 

TURKEY 

The dependence on imported energy and its impact on Turkey’s 
foreign policy during the years 1973-1981, 15:13655 (D;IL;In 
Hebrew and English) 

TURNIPS 
See BRASSICA 


TWO-DIMENSIONAL CALCULATIONS 
Acoustic modeling through transport integrals and finite differ- 
ence method, 15:15266 (RA;IL;In Hebrew) 


ULTRASONIC WAVES 


TWO-PHASE FLOW 

Effect of particle velocity fluctuations on the inertia coupling in 
two-phase flow, 15:14553 (RA;US) 

Forced convection film condensation along a flat plate in the 
presence of noncondensable gas and of liquid droplets, 
15:14544 (R;FR;in French) 

Interpretation and modeling of the averaged equations for a 
fluid-solid flow, 15:14552 (RA;US) 

Numerical method for two-phase flow discontinuity propagation 
calculation, 15:15801 (R;FR) 

Study of interfacial behavior in cocurrent gas-liquid flows: 
Progress report, May 1, 1989—April 30, 1990, 15:14547 (R;US) 

Two-phase gas/liquid flow rate estimation during closed- 
chamber testing, 15:12498 (RA;CA) 

Two-phase potential flow, 15:14551 (RA;US) 

TYPE-Il SUPERCONDUCTORS 

Quantum limit of a flux lattice: Superconductivity and magnetic 

field in a new relationship, 15:15610 (J;US) 
TYPE-Ill SUPERCONDUCTORS 

See TYPE-Il SUPERCONDUCTORS 

3-DIMENSIONAL CALCULATIONS 

See THREE-DIMENSIONAL CALCULATIONS 

2-DIMENSIONAL CALCULATIONS 

See TWO-DIMENSIONAL CALCULATIONS 


U 


UAR 

See EGYPTIAN ARAB REPUBLIC 
UCLLL 

See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 

See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 

See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 

See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 

See RADIOWAVE RADIATION 
UHV AC SYSTEMS 

Over 765 kV. 

Computer program for calculation of transmission line insulation 
clearances, 15:13520 (R;JP;in Japanese) 

UJM 
See JET MODEL 

ULCC 
See TANKER SHIPS 

ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 

ULTRAHIGH VOLTAGE ALTERNATING CURRENT SYSTEMS 
See UHV AC SYSTEMS 

ULTRASONIC TESTING 

Generation of elastic waves by electromagnetic induction, 
15:14574 (BA;US) 

Ultrasonic flaw classification - an expert system approach, 
15:14573 (BA;US) 

Visualization of ultrasonic waves in a solid by stroboscopic pho- 
toelasticity and image processing techniques, 15:14577 
(BA;US) 

ULTRASONIC WAVES 

Generation of elastic waves by electromagnetic induction, 
15:14574 (BA;US) 

Localization of ultrasound in thick composites. Interim report, 
15:14190 (R;US) 

Sound velocity measurements in green-body ceramics as a 
function of sintering temperatures, 15:14172 (BA;US) 


ERA Vol. 15, No. 6 871 





ULTRASONIC WAVES 


Visualization of ultrasonic waves in a solid by stroboscopic pho- 
toelasticity and image processing techniques, 15:14577 
(BA;US) 

ULTRASONICS 
See ULTRASONIC WAVES 
ULTRAVIOLET RADIATION 

Chamber investigations of the fate of diesel emissions in the at- 
mosphere. Volume 1. Task 3, final report, 15:14054 (R;US) 

Chamber investigations of the fate of diesel emissions in the 
atmosphere. Volume 2. Ames assay and GCMS final data re- 
ports and gas phase projections. Final report, 15:14055 (R;US) 

Scope of work: Effects of global climate change on agroecosys- 
tems, 15:14909 (R;US) 

Study of fuel degradation processes by uv laser techniques. An- 
nual research report, 1st year, 15:12560 (R;iL) 

ULTRAVIOLET SPECTRA 

Second-sphere coordination of [Pt(bipy)(NH3)2]** by dibenzo- 
crown ethers. Solution spectroscopic studies and the crystal 
and molecular structures of [Pt(bipy)(NH3)2.dibenzo-30- 
crown-10] [PFg]o.0.6H/su b 2/0 and [Pt(bipy)(NH3)2.dibenzo, 
15:14322 (J;IL) 

UMRR REACTOR 
Analysis of loss-of-coolant accident for MURR 30-MW power- 
upgrade project using RELAP5/MOD2, 15:13408 (D;US) 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND 

Latest trend for practical use of linear motorcar. Present state 
and future aspect of M-Bahn, 15:14620 (RA;JP;In Japanese) 

Latest trend for practical use of linear motorcar. Present state and 
future aspect of linear subway, 15:14048 (RA;JP;In Japanese) 

Seismic reflection for the understanding of the underground in 
the Jordan Valley north of the Sea of Galilee, 15:15029 
(RA;IL:in Hebrew) 

UNDERGROUND DISPOSAL 

Development of a methodology for regional evaluation of 

confining-bed integrity. Research report, 15:13967 (R;US) 
UNDERGROUND EXPLOSIONS 

Effects of a descending lithospheric slab on yield esiimates of 
underground nuclear tests. Semi-annual report No. 1, 8 
March-7 September 1988, 15:14816 (R;US) 

UNDERGROUND FACILITIES 

See also MINES 

TUNNELS 
WIPP 

An assessment of hydrologic data needs requiring borehole 
drilling and testing to support site characterization activities 
for a nuclear waste repository in basalt, 15:12812 (R;US) 

Analytical methods for predicting contaminant transport, 
15:12710 (R:US) 

Environmental report for 1988, 15:12928 (R;US) 

Interim data document for the advanced conceptual design of 
high-level waste packages for a repository in basalt, 15:12767 
(R;US) 

Off-site environmental monitoring report: Radiation monitoring 
around United States nuclear test areas, calendar year 1988, 
15:15189 (R:US) 

Preoperational radiation surveillance of the WIPP [Waste Isola- 
tion Pilot Plant] Project by EEG, 1985-1988, 15:12680 (R;US) 

Underground transportation and handling system for Pollux- 
casks, 15:12668 (RA;US) 

UNDERGROUND GASIFICATION 
See _ IN-SITU GASIFICATION 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 

Report on the activities of Versuchsgrubengeselischaft mbH, 
Versuchsgrube Tremonia in Dortmund. Annual report 1987, 
15:12411 (R:DE;In German) 

UNDERGROUND POWER TRANSMISSION 

Optimal planning method of underground distribution system 
(Part 2). Application to various types of system configurations, 
15:13514 (R;JP;in Japanese) 
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Optimal planning method of underground distribution system 
part 3. Dynamic expansion logic for growing load, 15:13515 
(R;JP;In Japanese) 

UNDERGROUND STORAGE 

Engineering-geology aspects of an underground excavation in 
soft chalk, 15:15296 (J;IL) 

Health assessment for Hewlett-Packard, Palo Alto, Palo Alto, 
Santa Clara County, California, Region 9. CERCLIS No. 
CAD009122532. Final report, 15:15046 (R;US) 


UNDERWATER 

Acoustic and photographic mapping of the fault line and springs 
in the Dead Sea floor, 15:15084 (RA;IL;In Hebrew) 

Analysis of underwater photography at Eilat Bay, 15:15073 
(RA;IL;In Hebrew) 

Bathymetric and sedimentary survey in the Sea of Galilee, 
15:15015 (RA;IL;in Hebrew) 

Geophysical survey of the shallow structure and the active fault 
on the continental shelf in the north of Israel, 15:15071 
(RA;IL;In Hebrew) 

Identifying sources of copper and manganese in Timna from 
concentrations of rare-earth elements and from Sr isotopic ra- 
tio, 15:14989 (RA;IL;In Hebrew) 

Invesiigation of the Dead Sea floor, 15:15079 (RA;IL;In Hebrew) 

Morphology of the Red Sea north of 24 degrees North, including 
the Gulf of Suez and Eilat (PROJECT REDMAP), 15:15074 
(RA;IL) 

UNIFIED GAUGE MODELS 

See also STANDARD MODEL 

Non-compact WZW models as massless (QCD)> at infinite cou- 
pling, 15:15496 (R;DE) 

UNION OF SOVIET SOCIALIST REPUBLICS 

See USSR 


UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 


UNITED KINGDOM 
Selby spine conveyor belt management and control system, 
15:12359 (R;XE) 
UNITED STATES OF AMERICA 
See USA 


UNIVERSAL BLACKBODY RADIATION 
See BLACKBODY RADIATION 


UNIVERSE 
Cosmic evolution of nontopological solitons, 15:15351 (J;US) 
Dimensional transition of the universe, 15:15326 (R;JP) 
Peculiar spin and statistics in two space dimensions, 15:15630 
(J;US) 
The Age of the Universe: Concordance, 15:15323 (R;US) 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 


UNIVERSITY OF MISSOURI/COLUMBIA RESEARCH REACTOR 
See MURR REACTOR 


UNIVERSITY OF MISSOURI/ROLLA RESEARCH REACTOR 
See UMRR REACTOR 


URANIUM 

See also DEPLETED URANIUM 

A country-wide survey for phosphorus, 15:13627 (RA;IL;In He- 
brew) 

Determination of the concentration and isotope composition of 
uranium and plutonium samples by means of laser-resonant 
ionisation mass spectrometry, 15:14273 (RA;DE;In German) 

Health assessment for Homestake Mining Company, Grants, 
Valencia County, New Mexico, Region 6. CERCLIS No. 
NMD007860935. Preliminary report, 15:12729 (R;US) 

Health assessment for Teledyne Wah Chang-Albany, Albany, 
Oregon, Region 10. CERCLIS No. ORD050955848. Prelimi- 
nary report, 15:15047 (R;US) 

Method for monitoring stack gases for uranium activity, 
15:14954 (J;US) 

Microbial transformation of uranium in wastes, 15:12671 (R;US) 

Optimization of actinide precipitate flotation using cationic ten- 
sides, 15:12743 (RA;DE;In German) 

Strong interaction effects in high-Z K— atoms, 15:15377 (J;US) 





Tables and figures from JNDC [Japanese Nuclear Data Commit- 
tee] Nuclear Data Library of fission products, Version 2, 
15:15534 (R;JP) 

Transport of radionuclides by bentonite and silica colloids in a 
GR-3 synthetic groundwater-interim report, 15:12847 (R;US) 

URANIUM 234 

Dating of springs and lakes sediments in the Dead Sea Valley 
using the uranium series and its implications on paleoclimatic 
and tectonic events, 15:15032 (RA;IL;in Hebrew) 

URANIUM 236 

The fission process from saddle to scission: A phenomenologi- 

cal perspective, 15:15560 (BA;US) 
URANIUM ALLOYS 

See also URANIUM BASE ALLOYS 

Kondo coherence in UBe;3: Magnetoresistance at high pres- 
sure, 15:14122 (J;US) 

Vacuum-induction melting, refining, and casting of uranium and 
its alloys, 15:14091 (R;US) 

URANIUM BASE ALLOYS 

Vacuum-induction melting, refining, and casting of uranium and 

its alloys, 15:14091 (R;US) 
URANIUM COMPLEXES 

Bonding in tris(n°-cyclopentadienyl) actinide complexes. 2. On 
the ground electronic configurations of base-free Cp3An com- 
plexes (An = Th, Pa, U, Np, Pu), 15:14449 (J;US) 

Bonding in tris(7>-cyclopentadieny!) actinide complexes. 3. in- 
teraction of z-neutral, z-acidic, and 7-basic ligands with 
(n°-C5Hs)3U", 15:14450 (J;US) 

Uranium alkoxide chemistry. 3. tert-Butyl isocyanide adducts of 
tris(2,6-di-tert-butylphenoxy)uranium(Ill), 15:14448 (J;US) 

URANIUM HEXAFLUORIDE 
The development of uranium milling and conversion at Ningyo- 
Toge Works, 15:12636 (TJ;US) 
URANIUM II 
See URANIUM 234 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINERALS 

[Earth Science Research Administration] annual summary of re- 
search projects, 1985, 15:15009 (R;IL;in Hebrew and English) 

[Earth Science Research Administration] annual summary of re- 
search projects, 1984, 15:14985 (R;IL;in Hebrew and English) 

URANIUM MINES 

Health assessment for Homestake Mining Company, Grants, 
Valencia County, New Mexico, Region 6. CERCLIS No. 
NMD007860935. Preliminary report, 15:12729 (R;US) 

Health assessment for Monticello Radioactive Contaminated 
Properties, Monticello, Utah, Region 8. CERCLIS No. 
UTD980667208. Preliminary report, 15:12732 (R;US) 

Health assessment for United Nuclear Corporation Churchrock 
NPL (National Priorities List) Site, McKinley County, New 
Mexico, Region 6. CERCLIS No. NMD030443303. Final re- 
port, 15:12728 (R;US) 

URANIUM ORES 

The development of uranium milling and conversion at Ningyo- 

Toge Works, 15:12636 (TJ;US) 
URANIUM TRIOXIDE 

Shipment of uranium trioxide from Hanford to Fernald, 15:12647 

(R;US) 
URANYL NITRATES 

Co-transport effects of plutonium, neptunium, uranium, ruthe- 
nium and iron in practice-relevant aqueous and organic 
media, 15:12645 (RA;DE;lIn German) 

URBAN AREAS 

Ambient air hydroxyl radical concentrations: Measurements and 
model predictions, 15:14905 (R;US) 

Energy recycling system by heat pump technology: Report 
2.3.12, 15:13980 (RA;CA) 

Financial incentives in the transit industry. Final report, 
15:13819 (R;US) 

Health assessment for Nearshore/Tideflats, Tacoma, Washing- 
ton, Region 10. CERCLIS No. WAD980726368. Final report, 
15:13955 (R;US) 


USA 


RAM. EPA/ORD (Environmental Protection Agency/Office of 
Research and Development) air-quality simulation model. 
Model-Simulation, 15:14923 (R;US) 

Use of federal assistance for private-operator capital cost in 
UMTA's (Urban Mass Transportation Administration’s) En- 
trepreneurial Services Challenge Grant Program, 15:13821 
(R;US) 

UREA 
Study of lipid peroxyl radicals in urea clathrate crystals: Oxygen- 
17 couplings and rotational averaging, 15:14395 (J;US) 
US DOE 

See also BONNEVILLE POWER ADMINISTRATION 
FEED MATERIALS PRODUCTION CENTER 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
LAWRENCE LIVERMORE LABORATORY 
NIPER 
NEVADA TEST SITE 
ORNL 
OAK RIDGE RESERVATION 
PADUCAH PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
SAVANNAH RIVER PLANT 
WIPP 
Y-12 PLANT 

DOE Hazardous Waste Remedial Actions Program (HAZWRAP) 
waste technology demonstration program, 15:12679 (R;US) 

DOE's (Department of Energy's) DOT (Department of Trans- 
portation) specification 7A type A packaging program - An 
update and future directions, 15:14513 (RA;US) 

DOE/NRFC licensing interactions and transportation program is- 
sues, 15:12949 (J;US) 

Four themes that underlie the high-level nuclear waste manage- 
ment program, 15:12953 (J;US) 

Overall program status and policy issues, 15:12952 (J;US) 

Quality assurance in the OCRWM [Office of Civilian Radioactive 
Waste Management] program, 15:12951 (J;US) 

Repository program update: Management and operating con- 
tractor and program transition activities, 15:12950 (J;US) 

US EPA 

Additional analysis of EPA's (Environmental Protection 
Agency's) 1984 asbestos survey data. Final report, May 
1987-September 1988, 15:14888 (R;US) 

US NRC 

United States Nuclear Regulatory Commission-prior to 1975 
was part of US AEC. 

DOE/NRFC licensing interactions and transportation program is- 
sues, 15:12949 (J;US) 

Nuclear Regulatory Commission 
15:13374 (R;US) 

Nuclear Regulatory Commission issuances: Volume 30, No. 2, 
15:13375 (R;US) 

Regulatory and technical reports (Abstract Index Journal): Com- 
pilation for third quarter 1989, July-September, 15:13370 
(R;US) 

Safety research programs sponsored by Office of Nuclear Reg- 
ulatory Research: Progress report, April i-June 30, 1989: 
Volume 9, No. 2, 15:13435 (R;US) 

Title list of documents made publicly available, October 1-31, 
1989: Volume 11, No. 10, 15:13373 (R;US) 

US WATER POLLUTION CONTROL ACT 

See CLEAN WATER ACT 

USA 
See also APPALACHIA 
FEDERAL REGION | 
FEDERAL REGION IV 

Fate of organic sulfur in US and Israeli oil shales. Annual Re- 
port, 1 February 1985-31 January 1986, 15:12613 (R;IL) 

Technological follow-up of operational solar energy power sys- 
tems. Stage A. Final report, 15:13068 (R;IL;iIn Hebrew and 
English) 

US waste management overview, new legislation, and status 
and plans of the disposal program, 15:12664 (RA;US) 


issuances, July 1989, 
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USEFUL LIFE 


USEFUL LIFE 
See SERVICE LIFE 
USSR 
Soviet science as viewed by Western scientists: FASAC [For- 
eign Applied Sciences Assessment Center] Integration Report 
ll, 15:13633 (R;US) 


V 


VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM PUMPS 
Design of a tritium-compatible vacuum pumping system for the 
Compact Ignition Tokamak, 15:15712 (BA;US) 
VACUUM SYSTEMS 
CPRF/ZTH toroidal conducting shell design and fabrication con- 
siderations, 15:15711 (BA;US) 
Demountable vacuum seals for fusion reactor applications, 
15:15726 (BA;US) 
Design of Dill-D armor tiles, 15:15721 (BA;US) 
Design of the ZTH vacuum liner, 15:15725 (BA;US) 
Proceedings of the 7th meeting on ultra high vacuum tech- 
niques for accelerators and storage rings, 15:14708 (R;JP) 
Vacuum system design and fabrication of electron storage rings, 
15:14735 (R;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
See also RELIEF VALVES 
Advanced valve motor operator diagnostic system, 15:13394 
(J;US) 
Holifield facility tandem accelerator auxiliary gas-containment 
valves, 15:14699 (R;US) 
Motor-operated vaives: Implementing predictive maintenance, 
15:13393 (J;US) 
VAN DE GRAAFF ACCELERATORS 
A microprocessor system for visual presentation of data from 
the Van de Graaff accelerator, 15:14675 (R;PL;in Polish) 
VANADIUM 
Mechanical alloying of Fe and V powders: 
amorphous phase formation, 15:14118 (J;US) 
VANADIUM ALLOYS 
Mechanical alloying of Fe and V powders: 
amorphous phase formation, 15:14118 (J;US) 
VANADIUM MINERALS 
See MINERALS 
VANS 
Environmental and economic impacts of large-scale introduction 
ofelectric vehicles in the Netherlands, 15:14008 (R;NL;iIn 
Dutch) 
VAPOR COMPRESSION REFRIGERATION CYCLE 
Alternative compounds to reduce reliance on CFCs. Research 
memo, 15:14887 (R;GB) 
VAPOR INCINERATORS 
See AFTERBURNERS 
VAPORIZATION 
See EVAPORATION 
VAPORS 
See also WATER VAPOR 
Electrical apparatus for explosive gas atmospheres: classifica- 
tion of mixtures of gases or vapours with air according to their 
maximum experimental safe gaps (mesg) and minimum ignit- 
ing currents (mic), 15:12525 (R;IL;in English and Hebrew) 
VARIATIONAL METHODS 
Depletion perturbation theory for the constrained equilibrium cy- 
cle, 15:13388 (J;US) 
On mean value iterations with application to variational inequal- 
ity problems, 15:15815 (R;US) 
Zero-variance solutions for linear Monte Carlo, 15:15819 (J;US) 
VARISTORS 
See SEMICONDUCTOR RESISTORS 
VECTOR MESONS 
See also K*-892 MESONS 


Intermixing and 


Intermixing and 
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Radiative corrections to longitudinal-vector-boson scattering, 
15:15476 (J;US) 
VEGETABLES 
Edible parts of plants only; see also FRUITS. 
See also BEETS 
BRASSICA 

Development of high productive technology for vegetables (Part 
4). Environmental control system and air conditioning load in 
facilities for the experiments, 15:13838 (R;JP;In Japanese) 

VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
MINE CARS 
SPACE VEHICLES 
TRUCKS 
VANS 

CALINE: California Line Source Model. EPA/ORD (Environmental 
Protection Agency/Office of Research and Development) air- 
quality simulation model. Model-Simulation, 15:14921 (R;US) 

Eleventh annual report to Congress on the Automotive Technol- 
ogy Development Program, 15:13811 (R;US) 

GRAFIN-GRAFIX interactive program, 15:13816 (R;US) 

Natural gas for vehicles industry survey, 1986, 15:12575 (R;CA) 

Study of multi-day storage patterns for gasoline-fueled vehicles 
in the South Coast Air Basin. Final report, 15:14053 (R;US) 

Title 2 design report for the Bottom Loading Transporter, 
15:12750 (R;US) 

VENEZUELA 

Grain size effect on electromagnetic and spectrometry logs, 

15:12595 (RA;CA) 
VENTILATION 

Design review report for conceptual design of subsurface venti- 
lation system, Nuclear Waste Repository in Basalt, 15:12775 
(R;US) 

VENTILATION DUCTS 

See VENTILATION 

VENTILATION SYSTEMS 

Air pressure distribution and radon entry processes in east Ten- 
nessee schools, 15:13726 (R;US) 

University of Missouri research reactor exhaust ventila- 
tior/laboratory fume hood upgrade, 15:13477 (J;US) 

VERTICAL AXIS TURBINES 

Measurements of surface pressures on an operating vertical- 
axis wind turbine, 15:13209 (R;US) 

Vertical axis wind turbine turbulent response model: Part 2, Re- 
sponse of Sandia National Laboratories’ 34-meter VAWT with 
aeroelastic effects, 15:13208 (R;US) 

VERY HIGH FREQUENCY RADIATION 

See RADIOWAVE RADIATION 

VERY HIGH PRESSURE 
Summary of a decade of railgun development for high-pressure 
research, 15:14095 (R;US) 

VESSELS 

See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 

See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VESSELS (REACTOR) 

See REACTOR VESSELS 
VHF RADIATION 

See RADIOWAVE RADIATION 
VIBRATIONAL BAND 

See VIBRATIONAL STATES 
VIBRATIONAL STATES 

Electron energy distributions and vibrational population distribu- 
tions, 15:15375 (R;US) 

VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 





VICTORIA 
SECV Research and Development Department. Research pro- 
gram 1989, 15:13688 (R;AU) 
VINYL CYANIDE 
See ACRYLONITRILE 
VINYLBENZENE 
See STYRENE 
VIRGIN ISLANDS 

Comprehensive transit plan for the Virgin Islands. Technical re- 

port. Final report, September 1987-July 1988, 15:13820 (R;US) 
VISIBLE RADIATION 

Present situation of remote sensing technology and its prob- 
lems. Present situation of optical remote sensing and its 
future, 15:14796 (RA;JP;In Japanese) 

Review on micro-wave high temperature superconductivity. 
High frequency properties of oxide superconductor, 15:14142 
(RA;JP;in Japanese) 

VISION 

A vision system for robotic inspection and manipulation, 
15:14523 (R;US) 

Designing vision systems for robotic applications, 15:14521 
(R;US) 

VISITOR CENTERS 
See PUBLIC BUILDINGS 
VITRIFICATION 

Pilot-scale in situ vitrification at Arnold Engineering Develop- 
ment Center, Arnold AFB, TN, 15:12742 (R;US) 

Studies on aerosol formation in the HAW vitrification process, 
15:12745 (RA;DE;In German) 

The potential use of transmission tomography techniques for 
the quality checking of cement encapsulated and vitrified 
wastes, 15:14566 (R;GB) 

vicc 
See TANKER SHIPS 
VOCATIONAL TRAINING 
See TRAINING 
VOLATILE MATTER 

AFRRI (Armed Forces Radiobiology Research Institute) reports, 
April-June 1989. Technical report, 15:15186 (R;US) 

Evaluation and modeling of volatile organic vapor transport in 
the unsaturated zone for ground-water-quality protection. Fi- 
nal report, 15:15142 (R;US) 

Terra Vac in-situ vacuum extraction system: Applications analy- 
sis report, 15:15051 (R;US) 

Variations in volatiles in magma bodies based on studies of melt 
inclusions: Report of research project for sabbatical year, 
September 15, 1988 to June 15, 1989, 15:15289 (R;US) 

VOLATILIZATION 
See EVAPORATION 
VOLCANIC GASES 
Preliminary study of isotope composition of nitrogen in fumarolic 
and geothermal gases, Japan, 15:13158 (RA;JP) 
VOLCANIC ROCKS 
See also BASALT 
RHYOLITES 

Isotopic geology (Rb-Sr, K-Ar) of the magmatic rocks in drilling 

sites in the Negev, 15:15004 (RA;IL;in Hebrew) 
VOLCANISM 
Assessment of voleanic and geothermal activity in the Pasco 
Basin and vicinity: Volume 1, Narrative report, 15:12788 (R;US) 
VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VOLTAGE 
See ELECTRIC POTENTIAL 
VOLTAGE REGULATORS 
Characterization and development report for the SA3274-1 and 
SA3274-2 transient voltage suppressors, 15:14641 (R;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLTMETERS 

Accurate RF voltage measurements using a sampling voltage 

tracker, 15:13286 (J;US) 


WASTE DISPOSAL 
Land Pollution 


VOLUME 
The 1988 state-by-state assessment -of Low-Level Radioactive 
Wastes received at commercial disposal sites, 15:12684 
(R;US) 
VORTEX AUGMENTED TURBINES 
Modular shrouded horizontal panemone wind system chan- 
nelied airflow power system (CAPS). Final technical report, 
15:13188 (R;IL) 
VORTICES (MAGNETIC) 
See MAGNETIC FLUX 


Ww 


WALLS 

Energy conservation in greenhouses: VI. Wall and pipe insula- 

tion, 15:13835 (R;CA) 
WARFARE 

See also CONVENTIONAL WARFARE 

Computer-assisted planning for low-intensity conflict at strategic 
national facilities, 15:14825 (R;US) 

Impact of new technology weapons on SAC (Strategic Air Com- 
mand) conventional air operations. Research report, 
15:14802 (R;US) 

Modeling the acquisition and engagement of relocatable nuclear 
targets. Final report, 15:14823 (R;US) 

Picking up the shield: Incorporating defense into strategic nu- 
clear doctrine. Research report, 15:14803 (R;US) 

WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also GROUND DISPOSAL 
MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
UNDERGROUND DISPOSAL 
Air Pollution 

Health assessment for Old Inland Pit (Spokane Steel 
Foundry), Spokane, Washington, Region 10. CERCLIS No. 
WAD980982557. Preliminary report, 15:13962 (R;US) 

Environmental impact Statements 

Disposal site-selection technical appendix. Phase 2. (North and 
South Puget Sound), 15:15063 (R;US) 

Puget Sound Dredged Disposal Analysis (PSDDA). Final envi- 
ronmental impact statement. Unconfined openwater disposal 
for dredged material, Phase 2. (North and South Puget 
Sound). Final report, 15:15065 (R;US) 

Environmental Transport 

Modeling geochemical processes attenuating inorganic contam- 
inant transport in the subsurface region: Adsorption on 
amorphous iron oxide, 15:15122 (R;US) 

Feasibility Studies 

Remedial investigation and feasibility study for the Lawrence 
Livermore National Laboratory Site 300 Pit 7 Complex, 
15:12925 (R;US) 

Incinerators 

Cleaning of flue gases from waste combustors, 15:13997 (R;US) 

POHCS (Principal Organic Hazardous Constituents) and PICS 
(products of incomplete combustion) screening protocol. Final 
report, February-August 1987, 15:13895 (R;US) 

Injection Wells 

Solutions approximating solute transport in a leaky aquifer re- 

ceiving waste-water injection, 15:15126 (R;US) 
Land Pollution 

Evaluation of EPA (Environmental Protection Agency) Method 
8120 for determination of chlorinated hydrocarbons in envi- 
ronmental samples, 15:15124 (R;US) 

Health assessment for NAS-Whidbey Island (Seaplane Base), 
Oak Harbor, Island County, Washington, Region 10. CERCLIS 
No. WA6170090058. Preliminary report, 15:15137 (R;US) 
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WASTE DISPOSAL 
Land Pollution 


Health assessment for Sacramento Army Depot, Sacramento, 
Calitornia, Region 9. CERCLIS No. CA0210020780. Prelimi- 
nary report, 15:15131 (R;US) 

Health assessment for Umatilla Army Depot, Hermiston, Ore- 
gon, Region 10. CERCLIS No. OR6213820917. Preliminary 
report, 15:15048 (R;US) 

Soil-phase photodegradation of toxic organics at contaminated 
disposal sites for soil renovation and ground-water quality 
protection. Final report, 15:15041 (R;US) 

Superfund Record of Decision (EPA Region 2): Bog Creek 
Farm, NJ. (Second Remedial Action), June 1989. Final report, 
15:15146 (R;US) 

Supertund Record of Decision (EPA Region 3): Kimberton, PA. 
(Second Remedial Action), June 1989. Final report, 15:13971 
(R:US) 

Supertund Record of Decision (EPA Region 4): Aberdeen Pesti- 
cide/Fairway Six, Inc. (First Remedial Action), June 1989, 
15:13970 (R;US) 

Superfund Record of Decision (EPA Region 4): Celanese 
(Shelby Fiber Operations), Inc. (Second Remedial Action), 
March 1989. Final report, 15:13969 (R;US) 

Supertund Record of Decision (EPA Region 5): Byron Salvage 
Yard, IL. (Third Remedial Action), June 1989, 15:13968 (R;US) 

Supertund Record of Decision (EPA Region 5): Midco |, IN. (First 
remedial action), June 1989. Final report, 15:13890 (R;US) 

Supertund Record of Decision (EPA Region 5): Midco Il, IN. (First 
remedial action), June 1989. Final report, 15:13891 (R;US) 

Supertund Record of Decision (EPA Region 5): Wauconda 
Sand and Gravel, IL. (Second Remedial Action), March 1989. 
Final report, 15:15145 (R;US) 

Superfund Record of Decision (EPA Region 6): Sheridan Dis- 
posal Services, TX. (First Remedial Action), December 1988, 
15:13973 (R;US) 

Supertund Record of Decision (EPA Region 9): Fairchild Semi- 
conductor (San Jose), CA. (First Remedial Action), March 
1989. Final report, 15:13888 (R;US) 

Technology evaluation report: SITE (Superfund Innovative 
Technology Evaluation) program demonstration test. Interna- 
tional Waste Technologies in-situ stabilization/solidification, 
Hialeah, Florida, Volume 1, 15:13875 (R;US) 

Technology evaluation report: SITE program demonstration 
test. International Waste Technologies in-situ stabiliza- 
tion/solidification, Hialeah, Florida. Volume 2, 15:13876 (R;US) 

Transport processes involving organic chemicals, 15:15121 
(R;US) 


Sanitary Landfills 

Determination of optimal toxicant loading for biological closure 
of a hazardous-waste site, 15:13893 (R;US) 

Health assessment for American Lake Gardens, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WAD980833065. Preliminary report, 15:15135 (R;US) 

Sanitary landfills. August 1986-October 1989 (Citations from the 
COMPENDEX data base). Report for August 1986-October 
1989, 15:13878 (R;US) 

Sanitary landfills. May 1988-October 1989 (Citations from the 
NTIS data base). Report for May 1988-October 1989, 
15:13879 (R;US) 

Supertund Record of Decision (EPA Region 3): Strasburg Land- 
fill, PA. (First Remedial Action), June 1989, 15:13886 (R;US) 
Supertund Record of Decision (EPA Region 5): Miami County 
Incinerator, OH. (First Remedial Action), June 1989. Final re- 

port, 15:15116 (R;US) 


Settling Ponds 
Determination of optimal toxicant loading for biological closure 
of a hazardous-waste site, 15:13893 (R;US) 


Site Surveys 
Swedish hard rock laboratory. Evaluation of 1988 year preinves- 
tigations and description of the target area, the island of 
Aespoe, 15:12919 (R;SE) 


Water Pollution 
Benthic resources assessment technique evaluation of potential 
dredged material disposal sites in Puget Sound. Pase 2 sites, 
15:15062 (R;US) 
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Disposal site-selection technical appendix. Phase 2. (North and 
South Puget Sound), 15:15063 (R;US) 

Evaluation of EPA (Environmental Protection Agency) Method 
8120 for determination of chlorinated hydrocarbons in envi- 
ronmental samples, 15:15124 (R;US) 

Health assessment for NAS-Whidbey Island (Seaplane Base), 
Oak Harbor, Island County, Washington, Region 10. CERCLIS 
No. WA6170090058. Preliminary report, 15:15137 (R;US) 

Health assessment for Old Inland Pit (Spokane Steel 
Foundry), Spokane, Washington, Region 10. CERCLIS No. 
WAD980982557. Preliminary report, 15:13962 (R;US) 

Health assessment for Sacramento Army Depot, Sacramento, 
California, Region 9. CERCLIS No. CA0210020780. Prelimi- 
nary report, 15:15131 (R;US) 

Health assessment for Umatilla Army Depot, Hermiston, Ore- 
gon, Region 10. CERCLIS No. OR6213820917. Preliminary 
report, 15:15048 (R;US) 

Health assessment for Yakima Agricultural Research 
Lab, Yakima, Washington, Region 10. CERCLIS No. 
WAD120513957. Preliminary report, 15:15139 (R;US) 

Management pian report. Unconfined open-water disposal of 
dredged material. Phase 2. (North and south puget sound), 
15:15064 (R;US) 

Puget Sound Dredged Disposal Analysis (PSDDA). Final envi- 
ronmental impact statement. Unconfined openwater disposal 
for dredged material, Phase 2. (North and South Puget 
Sound). Final report, 15:15065 (R;US) 

Superfund Record of Decision (EPA Region 2): Bog Creek 
Farm, NJ. (Second Remedial Action), June 1989. Final report, 
15:15146 (R;US) 

Superfund Record of Decision (EPA Region 3): Bally Ground 
Water Contamination, PA. (First Remedial Action), June 1989, 
15:15144 (R;US) 

Superfund Record of Decision (EPA Region 3): Kimberton, PA. 
(Second Remedial Action), June 1989. Final report, 15:13971 
(R;US) 

Superfund Record of Decision (EPA Region 4): Celanese 
(Shelby Fiber Operations), Inc. (Second Remedial Action), 
March 1989. Final report, 15:13969 (R;US) 

Superfund Record of Decision (EPA Region 5): Byron Salvage 
Yard, IL. (Third Remedial Action), June 1989, 15:13968 (R;US) 

Superfund Record of Decision (EPA Region 5): Midco |, IN. (First 
remedial action), June 1989. Final report, 15:13890 (R;US) 

Superfund Record of Decision (EPA Region 5): Midco Il, IN. (First 
remedial action), June 1989. Final report, 15:13891 (R;US) 

Supertund Record of Decision (EPA Region 5): Wauconda 
Sand and Gravel, IL. (Second Remedial Action), March 1989. 
Final report, 15:15145 (R;US) 

Superfund Record of Decision (EPA Region 5): Wedzeb enter- 
prises, Lebanan, IN. (First Remedial Action), June 1989. Final 
report, 15:13887 (R;US) 

Superfund Record of Decision (EPA Region 6): Sheridan Dis- 
posal Services, TX. (First Remedial Action), December 1988, 
15:13973 (R;US) 

Superfund Record of Decision (EPA Region 9): Fairchild Semi- 
conductor (San Jose), CA. (First Remedial Action), March 
1989. Final report, 15:13888 (R;US) 

Transport processes involving organic chemicals, 15:15121 
(R;US) 


Water Pollution Abatement 
Evaluation and modeling of volatile organic vapor transport in 
the unsaturated zone for ground-water-quality protection. Fi- 
nal report, 15:15142 (R;US) 


WASTE FORMS 

BWIP [Basalt Waste Isolation Project] technical information: De- 
sign guidelines for a spent fuel waste package for a repository 
in basalt, 15:12801 (R;US) 

Preliminary corrosion models for BWIP [Basalt Waste Isolation 
Project] canister materials, 15:12837 (R;US) 

Scoping test plan for field and engineering testing of waste 
packages for a repository in basalt, 15:12887 (R;US) 

Studies of glass waste form performance at Japan Atomic En- 
ergy Research Institute, 15:12707 (R;JP) 





The AREST [Analytical REpository Source-Term] code: User’s 
guide for the Analytical Repository Source-Term model, 
15:12733 (R;US) 

WASTE HEAT 

Demonstration projects: conservation and efficiency through 

proven technology, 15:13630 (RA;IL) 


WASTE ISOLATION PILOT PLANT 
See WIPP 


WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE STORAGE 

Closing comments, 15:12667 (RA;US) 

Community coliege: Two-year and continuing education pro- 
grams, 15:12958 (J;US) 

DOE Hazardous Waste Remedial Actions Program (HAZWRAP) 
waste technology demonstration program, 15:12679 (R;US) 
Educational support programs: Office of Civilian Radioactive 

Waste Management, 15:12959 (J;US) 

Health assessment for NL/Gould NPL (National Priorities List) 
Site, Portland, Oregon, Region 10. CERCLIS No. 
ORD095003687. Final report, 15:13954 (R;US) 

Method of extracting coal from a coal-refuse pile, 15:12344 (P;US) 

Proceedings [of the] 11th Canadian waste management confer- 
ence, 15:14834 (R;CA) 

Quality assurance in the OCRWM [Office of Civilian Radioactive 
Waste Management] program, 15:12951 (J;US) 

Small-quantity generator’s handbook for managing RCRA (Re- 
source Conservation and Recovery Act) wastes. Photo 
finishing, 15:13613 (R;US) 

Status of Entsorgung in the Federal Republic of Germany, 
15:13311 (RA;US) 

Waste management, 15:12329 (RA;US) 

Waste management in the nuclear engineering curriculum, 
15:12957 (J;US) 

WASTE OILS 

Health assessment for McCarty’s/Pacific Hide and Fur National 
Priorities List (NPL) Site, Pocatello, Idaho, Region 10. CER- 
CLIS No. IDD098812878. Final report, 15:13951 (R;US) 

Health assessment for Northwest Transformer Salvage Yard 
National Priorities List (NPL) Site, Whatcom County, Wash- 
ington, Region 10. CERCLIS No. WAD027315621. Final 
report, 15:13961 (R;US) 

Superfund Record of Decision (EPA Region 3): Bally Ground 
Water Contamination, PA. (First Remedial Action), June 1989, 
15:15144 (R;US) 

Waste oil: Slip sliding away, 15:12538 (RA;CA) 

WASTE PROCESSING 
See also MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 

Development document for proposed effluent limitations guide- 
lines and new source performance standards for the 
fabricated and reclaimed rubber segment of the rubber pro- 
cessing point source category, 15:13616 (R;US) 

Economic analysis of proposed revised effluent standards and 
limitations for the petroleum-refining industry, 15:12517 (R;US) 

Secondary recovery of coal fines: An environmental and eco- 
nomic cost/benefit analysis. Final report, 15:12339 (R;US) 

Sulfur dioxide control (excludes coal-burning sources). June 
1986-September 1989 (Citations from the NTIS data base). 
Report for June 1986-September 1989, 15:14891 (R;US) 

Survey on the handling and reuse of waste plastics, 15:13991 
(R;JP;in Japanese) 

WASTE PROCESSING PLANTS 

See also RESOURCE RECOVERY FACILITIES 

Alternatives for disposal of raffinate from the TRUEX process, 
15:12653 (R;US) 

Analysis of eight facilities: Operating and cost data for in-vessel 
composting, 15:13005 (R;US) 


WASTE PRODUCT UTILIZATION 
Analysis of eight facilities: Operating and cost data for in-vessel 
composting, 15:13005 (R;US) 


WATER 


Solid-waste issues associated with sulfur dioxide emissions 
control. Final report, 15:12341 (R;US) 
Survey of the potential of agricultural waste for energy use, 
15:13011 (R;IL;in Hebrew) 
WASTE SOLUTIONS 
See LIQUID WASTES 


WASTE STORAGE 
See also RADIOACTIVE WASTE STORAGE 
Lawrence Livermore National Laboratory RCRA [Resource 
Conservation and Recovery Act] Part B health risk assess- 
ment: Phase 1, Existing hazardous waste management 
incinerator, 15:15230 (R;US) 
WASTE TREATMENT 
See WASTE PROCESSING 


WASTE WATER 

Advanced wastewater treatment, 15:12330 (RA;US) 

Assessing chemical releases and worker exposures from a filter 
press, 15:14906 (R;US) 

Chemical characterisation and bacterial physiology of reducing 
sulphur compounds in liquid residues of anaerobic waste wa- 
ter treatment, 15:13001 (R;DE;in German) 

Coal-bed methane development in Alabama. Biomonitoring of a 
produced water discharge from the Cedar Cove degasifica- 
tion field, Alabama. Final report, June 1986-December 1988, 
15:12567 (R:US) 

Construction Grants Program for Municipal Wastewater Treat- 
ment Works: Handbook of Procedures (July 1989 update), 
15:15102 (R;US) 

Health assessment for Yakima Agricultural 
Lab, Yakima, Washington, 


Research 
Region 10. CERCLIS No. 


WAD120513957. Preliminary report, 15:15139 (R;US) 
Investigation and research concerning utilization of heat from 
solar pond. Its utilization for waste-water treatment, 15:13099 
(R;JP;in Japanese) 
Mercury and silver in clinic waste water, Goodfellow AFB, 
Texas. Final report, 9-12 January 1989, 15:15183 (R;US) 


Solutions approximating solute transport in a leaky aquifer re- 
ceiving waste-water injection, 15:15126 (R;US) 

Stochastic design of waste-water storage for land application. 
Final report, 15:13995 (R;US) 

Waste treatment: Beverage industry. January 1972-December 
1983 (Citations from the Food Science and Technology Ab- 
stracts data base). Report for January 1972-December 1983, 
15:13974 (R;US) 

Waste treatment: Beverage industry. January 1984-October 
1989 (Citations from the Food Science and Technology Ab- 
stracts data base). Report for January 1984-October 1S89, 
15:13975 (R;US) 

WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 


WASTE-FUELED POWER PLANTS 

See REFUSE-FUELED POWER PLANTS 
WASTEFORMS 

See WASTE FORMS 


WASTES 
See also CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SEWAGE 
SOLID WASTES 
WASTE HEAT 
Portsmouth Gaseous Diffusion Plant site environmental report 
for 1988, 15:12705 (R;US) 
Waste management, 15:12329 (RA;US) 
WATER 
See also DRINKING WATER 
GROUND WATER 
HEAVY WATER 
RAIN WATER 
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SEAWATER 
WASTE WATER 

A comparison of PCB/pesticide quantitation using packed and 
megabore columns, 15:14290 (BA;US) 

Determination of femtoliter (fL) quantities of perfluorocarbon 
compounds, 15:14291 (BA;US) 

Evapotranspiration studies for protective barriers: Experimental 
plans, 15:12734 (R;US) 

Examination of the atmospheric boundary layer in the Dead Sea 
region. Final scientific report, 15:14861 (R;IL;in Hebrew and 
English) 

Fiber optic sensors for the study of falling liquid films, 15:14287 
(BA;US) 

Fluidized pulverized-coal slurries as alternative fuels, 15:12402 
(R;IL;In Hebrew and English) 

H/D isotope effects in water radiolysis. 1. Chemically induced 
dynamic electron polarization of spurs, 15:14439 (J;US) 

Hydrographic follow-up and investigation of seasonal changes 
in the Dead Sea structure. Annual report, 31 December 1985- 
31 October 1986, 15:15089 (R;IL;in Hebrew) 

Oxidative homolysis of pentaaquoorganochromium(III) cations 
induced by macrocyclic nickel(Ill) complexes, 15:14338 (J;US) 

Preoperational radiation surveillance of the WIPP [Waste Isola- 
tion Pilot Plant] Project by EEG, 1985-1988, 15:12680 (R;US) 

Quantum simulations and ab initio electronic structure studies of 
(H2O)~o, 15:15384 (J;US) 

The thermal expansion coefficient of Dead Sea water, 15:15091 
(R;IL) 

Water on metal surfaces: A surprising isotope effect, 15:14317 
(BA;US) 

WATER CHEMISTRY 

Assessment of the theory and hypotheses of the acidification of 
watersheds, 15:14854 (R;US) 

Groundwater maps of the Hanford Site Separations Area, Jan- 
uary 1989, 15:12938 (R;US) 

WATER COOLANT 

See WATER 

WATER CURRENTS 

See also GULF STREAM 

Seiches system and internal mixing in the Dead Sea, 15:15271 
(RA;IL;In Hebrew) 

WATER DISTRIBUTION 

See WATER SUPPLY 

WATER GAS 

Approximately 300 Btu/ft? 

Coal Research Center. Final scientific report, 15:12293 (R;IL;In 
Hebrew and English) 

WATER HEATERS 

See also SOLAR WATER HEATERS 

A program for making efficient use of energy. Guidelines for 
building, renovations and system operations in the northern 
Golan Heights settlements, 15:13743 (R;IL;In Hebrew) 

Computerized system for energy management in Kibbutz 
Be’erot Itzhak. Interim report, 15:13747 (R;IL;In Hebrew) 

Development of methods to examine thermosyphonic accelera- 
tors in water heaters, 15:13770 (R;IL;In Hebrew and English) 

Development of test methods for "thermosyphonic accelerators” 
in water heaters, 15:13805 (J;IL;in Hebrew) 

Report on the investigation and study on the energy conserva- 
tion of combustion equipment in the fiscal 1988, 15:13692 
(R;JP;In Japanese) 

Review of sanitary water heating using heat pumps, 15:13774 
(R;IL;in Hebrew) 

Techno-economic analysis of the methods of heating sanitary 
water. Interim report no. 4, 15:13775 (R;IL;in Hebrew) 

WATER HEATING 

See also SOLAR WATER HEATING 

Inclusive program for energy conservation in hill settlements. 
Part B: Procedures for realization of the conservation pro- 
gram, 15:13773 (R;IL;in Hebrew and English) 

Review of sanitary water heating using heat pumps. Interim re- 
port no. 2, 15:13735 (R;IL;In Hebrew) 

Review of sanitary water heating using heat pumps. Interim re- 
port no. 3, 15:13736 (R;IL;iIn Hebrew) 


878 ERA Vol. 15, No. 6 


Survey in sanitary water heating using heat pumps. Interim re- 
port no. 1, 15:13744 (R;IL;in Hebrew) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 

Disposal site-selection technical appendix. Phase 2. (North and 
South Puget Sound), 15:15063 (R;US) 

Evaluation of the toxicity of marine sediments and dredge spoils 
with the Microtox (trade name) bioassay, 15:15223 (R;US) 
Management plan report. Unconfined open-water disposal of 
dredged material. Phase 2. (North and south puget sound), 

15:15064 (R;US) 

Puget Sound Dredged Disposal Analysis (PSDDA). Final envi- 
ronmental impact statement. Unconfined openwater disposal 
for dredged material, Phase 2. (North and South Puget 
Sound). Final report, 15:15065 (R;US) 

Transport processes involving organic chemicals, 15:15121 
(R;US) 

Biological Accumulation 

Chemical accumulation in plant tissues from aqueous exposure, 

15:15221 (R;US) 
Chlorination 

Sequential reductive dehalogenation of chloroanilines by mi- 

croorganisms from a methanogenic aquifer, 15:15127 (R;US) 
Contamination 

Health assessment for Monticello Radioactive Contaminated 
Properties, Monticello, Utah, Region 8. CERCLIS No. 
UTD980667208. Preliminary report, 15:12732 (R;US) 

Coordinated Research Programs 

National Marine Pollution Program: Summary of Federal Pro- 
grams and Projects FY 1987 update. Final report, 15:13615 
(R;US) 

Environmental Exposure 

Health Assessment for Wasatch Chemical (Lot 6), Salt Lake 
City, Utah, Region 8. CERCLIS No. UTd000716399. Prelimi- 
nary report, 15:13908 (R;US) 

Health assessment for 19th Avenue Landfill National Priorities 
List (NPL) Site, Phoenix, Maricopa County, Arizona, Region 
9. CERCLIS No. AZD980496780. Preliminary report, 
15:13999 (R;US) 

Health assessment for Aerojet-General Corporation, Rancho 
Cordova, Sac Ramento County, California, Region 9. CER- 
CLIS No. CAD980358832. Preliminary report, 15:13941 (R;US) 

Health assessment for Allied Plating, Inc., Portland, Oregon, 
Region 10. CERCLIS No. ORD009051442. Preliminary re- 
port, 15:13953 (R;US) 

Health assessment for American Lake Gardens, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WAD980833065. Preliminary report, 15:15135 (R;US) 

Health assessment for Anaconda Smelter Site, Anaconda, Deer 
Lodge County, Montana, Region 8. CERCLIS No. 
MTD093291656. Final report, 15:13897 (R;US) 

Health assessment for Apache Powder, St. David, Arizona, Re- 
gion 9. CERCLIS No. AZD008399263. Preliminary report, 
15:13943 (R;US) 

Health assessment for Applied Materials, Santa Clara, Santa 
Clara County, California, Region 9. CERCLIS No. 
CAD042728840. Preliminary report, 15:13940 (R;US) 

Health assessment for Atlas and Coalinga Asbestos Mines, 
Fresno County, California, Region 9. Cerclis Nos. 
CAD980496863 and CAD980817217. Preliminary report, 
15:13939 (R;US) 

Health assessment for Bailey Dump National Priorities List 
(NPL) Site, Bridge City, Orange County, Texas, Region 6. 
CERCLIS No. TXD980864649. Final report, 15:13624 (R;US) 

Health assessment for Beckman Industries National Priorities 
List (NPL) Site, Porterville, Tulare County, California, Region 9. 
CERCLIS No. CAD048645444. Final report, 15:13938 (R;US) 

Health assessment for Broderick Wood Products Site, Denver, 
Adams County, Colorado, Region 8. CERCLIS No. 
COD000110254. Final report, 15:13883 (R;US) 

Health assessment for Bunker Hill Site, Kellog, Shoshone 
County, Idaho, Region 10. CERCLIS No. 1DD048340921. 
Preliminary report, 15:13950 (R;US) 





Health assessment for Burlington Northern Somers Tie Treating 
Plant NPL (National Priorities List) Site, Somers, Montana, 
Region 8. CERCLIS No. MTD053038386. Final report, 
15:13898 (R;US) 

Health assessment for California Gulch Site, Leadville, Lake 
County, Colorado, Region 8. CERCLIS No. COD980717938. 
Final report, 15:13884 (R;US) 

Health assessment for Clear Creek/Central City, Clear Creek 
and Gilpin Counties, Colorado, Region 8. CERCLIS No. 
COD980717557. Final report, 15:13889 (R;US) 

Health assessment for Coast Wood Preserving, Ukiah, Mendo- 
cino County, California, Region 9. CERCLIS No. 
CAD063015887. Preliminary report, 15:13937 (R;US) 

Health assessment for Colbert Landfill NPL (National Priorities 
List) Site, Spokane, Washington, Region 10. CERCLIS No. 
WAD980514541. Final report, 15:15136 (R;US) 

Health assessment for Del Norte County Pesticide Storage 
Area, Cresent City, Del Norte County, California, Region 9. 
CERCLIS No. CAD000626176. Final report, 15:13936 (R;US) 

Health assessment for Dueil and Gardner Landfill, Muskegon 
County, Michigan, Region 5. CERCLIS No. MID980504716. 
Preliminary report, 15:13881 (R;US) 

Health assessment for Eagle Mine, Minturn, Colorado, Region 8. 
CERCLIS No. COD81961518. Final report, 15:13885 (R;US) 
Health assessment for East Helena, East Helena, Montana, Re- 
gion 8. CERCLIS No. MTD006230346. Preliminary report, 

15:13899 (R;US) 

Health assessment for FMC Fresno National Priorities List 
(NPL) Site, Fresno, California, Region 9. CERCLIS No. 
CAD000629998. Preliminary report, 15:13932 (R;US) 

Health assessment for FMC Pesticide Pit, Yakima, Washington, 
Region 10. CERCLIS No. WAD009039785. Preliminary re- 
port, 15:13956 (R;US) 

Health assessment for Fadrowski Drum Disposal Site, Franklin, 
Wisconsin, Region 5. CERCLIS No. WID980901227. Prelimi- 
nary report, 15:13882 (R;US) 

Health assessment for Fairchild Semiconductor Corporation 
Proposed National Priorities List Site, Intel Corporation Na- 
tional Priorities List Site, Raytheon Company National 
Priorities List Site, Mountain View, California, Region 9. CER- 
CLIS No. CAD095989778. Final report, 15:13935 (R;US) 

Health assessment for Firestone National Priorities List (NPL) 
Site, Salinas, Monterey County, California, Region 9. CERCLIS 
No. CAD990793887. Preliminary report, 15:13933 (R;US) 

Health assessment for Frontier Hard Chrome Site, Vancouver, 
Washington, Region 10. CERCLIS No. WAD053614988. Final 
report, 15:13957 (R;US) 

Health assessment for Ft. Lewis Landfill No. 5, Ft. Lewis, 
Washington, Region 10. CERCLIS No. WA9214053465. Pre- 
liminary report, 15:14000 (R;US) 

Health assessment for Greenacres (Liberty Lake) Landfill, 
Spokane, Spokane County, Washington, Region 10. CERCLIS 
No. WAD980514608. Preliminary report, 15:14001 (R;US) 

Health assessment for Harbor Island Lead, Seattle, 
King County, Washington, Region 10. CERCLIS No. 
WAD980722839. Preliminary report, 15:13958 (R;US) 

Health assessment for Hewlett-Packard, Palo Alto, Palo Alto, 
Santa Clara County, California, Region 9. CERCLIS No. 
CAD0091 22532. Final report, 15:15046 (R;US) 

Health assessment for Hidden Valley Landfill (Thun 
Field), Puyallup, Washington, Region 10. CERCLIS No. 
WAD98051 1539. Preliminary report, 15:14002 (R;US) 

Health assessment for Hill Air Force Base, Ogden, Utah, Re- 
gion 8. CERCLIS No. UT0571724350. Preliminary report, 
15:13905 (R;US) 

Health assessment for Homestake Mining Company, Grants, 
Valencia County, New Mexico, Region 6. CERCLIS No. 
NMD007860935. Preliminary report, 15:12729 (R;US) 

Health assessment for IBM Site, Santa Clara County, San Jose, 
California, Region 9. CERCLIS No. 990843989. Preliminary 
report, 15:13931 (R;US) 

Health assessment for Idaho Pole, Bozeman, Montana, Region 
8. CERCLIS No. MTD006232276. Preliminary report, 
15:13900 (R;US) 


WATER POLLUTION 
Environmental Exposure 


Health assessment for Kaiser Aluminum and Chemical Corpora- 
tion, Mead, Spokane County, Washington, Region 10. 
CERCLIS No. WAD000065508. Preliminary report, 15:13959 
(R;US) 

Health assessment for Kunia Wells |, Kunia, Hawaii, Region 9. 
CERCLIS No. HID980894994. Preliminary report, 15:15134 
(R;US) 

Health assessment for Kunia Wells Il, Kunia, Hawaii, Region 9. 
CERCLIS No. HID980895049. Preliminary report, 15:13947 
(R;US) 

Health assessment for Liquid Gold-Richmond, Richmond, Con- 
tra Costa County, California, Region 9. CERCLIS No. 
CAT000646208. Preliminary report, 15:13929 (R;US) 

Health assessment for Litchfield - Goodyear Airport, Phoenix, 
Arizona, Region 9. CERCLIS No. AZD980695902. Prelimi- 
nary report, 15:13942 (R;US) 

Health assessment for Lorentz Barrel and Drum Company, San 
Jose, Santa Clara County, California, Region 9. CERCLIS 
No. CAD029295706. Preliminary report, 15:13928 (R;US) 

Health assessment for Louisiana-Pacific National Priorities List 
(NPL) Site, Oroville, Butte County, California, Region 9. CER- 
CLIS No. CAD065021594. Preliminary report, 15:13927 (R:US) 

Health assessment for MGM Brakes Company National Priori- 
ties List (NPL) Site, Cloverdale, California, Region 9. 
CERCLIS No. CAD000074120. Final report, 15:13922 (R;US) 

Health assessment for Marley Cooling Tower Company, Stock- 
ton, California, Region 9. CERCLIS No. CAD009140120. 
Preliminary report, 15:13926 (R;US) 

Health assessment for Marshall Landfill, Boulder, Colorado, Re- 
gion 8. CERCLIS No. COD980499255. Final report, 15:15119 
(R;US) 

Health assessment for Mather Air Force Base, California, Re- 
gion 9. CERCLIS No. CA8570024143. Preliminary report, 
15:13925 (R;US) 

Health assessment for McCarty’s/Pacific Hide and Fur National 
Priorities List (NPL) Site, Pocatello, Idaho, Region 10. CER- 
CLIS No. IDD098812878. Final report, 15:13951 (R;US) 

Health assessment for McChord Air Force Base, Tacoma, 
Pierce County, Washington, Region 10. CERCLIS No. 
WA8570024200. Preliminary report, 15:13960 (R;US) 

Health assessment for McClellan Air Force Base, Sacramento, 
California, Region 9. CERCLIS No. CA4570024337. Prelimi- 
nary report, 15:13924 (R;US) 

Health assessment for Mica Landfill, Spokane, Spokane County, 
Washington, Region 10. CERCLIS No. WAD980511661. Pre- 
liminary report, 15:15049 (R;US) 

Health assessment for Midvale Siag Site, Midvale, Utah, Region 
8. CERCLIS No. UTD081834277. Preliminary report, 
15:13906 (R;US) 

Health assessment for Mililani Wells, Mililani, Hawaii, Region 9. 
CERCLIS No. HID980895031. Preliminary report, 15:13946 
(R;US) 

Health assessment for Milltown Reservoir Sediments, Milltown, 
Montana, Region 8. CERCLIS No. MTD980717565. Prelimi- 
nary report, 15:13901 (R;US) 

Health assessment for Moffett Naval Air Station National Priori- 
ties List (NPL) Site, Sunnyvale, Santa Clara County, 
California, Region 9. CERCLIS No. CA2170090078. Final re- 
port, 15:13921 (R;US) 

Health assessment for Monolithic Memories, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD049236201. Preliminary 
report, 15:13920 (R;US) 

Health assessment for Montana Pole and Treating Plant, Butte, 
Montana, Region 8. CERCLIS No. MTD006230635. Prelimi- 
nary report, 15:13902 (R;US) 

Health assessment for Monticello Radioactive Contaminated 
Properties, Monticello, Utah, Region 8. CERCLIS No. 
UTD980667208. Preliminary report, 15:12732 (R;US) 

Health assessment for Mouat Industries, Columbus, Montana, 
Region 8. CERCLIS No. MTD021997689. Preliminary report, 
15:13903 (R;US) 

Health assessment for NAS-Whidbey Island (Seaplane Base), 
Oak Harbor, Island County, Washington, Region 10. CERCLIS 
No. WA6170090058. Preliminary report, 15:15137 (R;US) 
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WATER POLLUTION 
Environmental Exposure 


Health assessment for NL/Gould NPL (National Priorities List) 
Site, Portland, Oregon, Region 10. CERCLIS No. 
ORD095003687. Final report, 15:13954 (R;US) 

Health assessment for National Semiconductor Corporation, 
Santa Clara, Santa Clara County, California, Region 9. CER- 
CLIS No. CAD041472986. Preliminary report, 15:13919 (R;US) 

Health assessment for Naval Undersea Warfare Station, Key- 
port, Washington, Region 10. CERCLIS No. WA1170023419. 
Preliminary report, 15:15050 (R;US) 

Health assessment for Nearshore/Tideflats, Tacoma, Washing- 
ton, Region 10. CERCLIS No. WAD980726368. Final report, 
15:13955 (R;US) 

Health assessment for North Indian Bend Wash, Scottsdale, 
Maricopa County, Arizona, Region 9. CERCLIS No. 
AZD980695969. Final report, 15:15132 (R;US) 

Health assessment for Northside Landfill, Spokane, Washing- 
ton, Region 10. CERCLIS No. WAD980511778. Final report, 
15:15138 (R;US) 

Health assessment for Northwest Transformer Salvage Yard 
National Priorities List (NPL) Site, Whatcom County, Wash- 
ington, Region 10. CERCLIS No. WAD027315621. Final 
report, 15:13961 (R;US) 

Health assessment for Norton Air Force Base, San Bernardino, 
California, Region 9. CERCLIS No. CA4570024345. Prelimi- 
nary report, 15:13918 (R;US) 

Health assessment for Ogden Defense Depot, Odgen, Utah, 
Region 8. CERCLIS No. UT9210020922. Preliminary report, 
15:15128 (R;US) 

Health assessment for Old City Dump 1, Columbus, 
Bartholomew County, Indiana, Region 5. CERCLIS No. 
IND980607626. Preliminary report, 15:13622 (R;US) 

Health assessment for Old Inland Pit (Spokane Steel 
Foundry), Spokane, Washington, Region 10. CERCLIS No. 
WAD980982557. Preliminary report, 15:13962 (R;US) 

Health assessment for Queen City Farms, Maple Valley, Wash- 
ington, Region 10. CERCLIS No. WAD980511745. Final 
report, 15:13963 (R;US) 

Health assessment for Rhone Poulenc (ZOECON), East Palo 
Alto, San Mateo County, California, Region 9. CERCLIS No. 
CAT000611350. Final report, 15:13917 (R;US) 

Health assessment for Rocky Mountain Arsenal, Commerce 
City, Adams County, Colorado, Region 8. CERCLIS No. 
CO5210020769. Preliminary report, 15:13625 (R;US) 

Health assessment for Sacramento Army Depot, Sacramento, 
California, Region 9. CERCLIS No. CA0210020780. Prelimi- 
nary report, 15:15131 (R;US) 

Health assessment for San Fernando Valley, San Fernando Val- 
ley, Los Angeles County, California, Region 9. CERCLIS Nos. 
09CAD980894893, OSCAD980894901, O9CAD980894984, 
098CAD980894976. Preliminary report, 15:15130 (R;US) 

Health assessment for San Gabriel Valley, San Gabriel, 
Los Angelos County, California, Region 9. CERCLIS 
Nos. CAD980677355, CAD980818512, CAD980818579, 
CAD980817985. Preliminary report, 15:15129 (R;US) 

Health assessment for San Jose Facility of Fairchild Semicon- 
ductor Corporation Proposed NPL Site, San Jose, California, 
Region 9. CERCLIS No. CAD097012298. Final report, 
15:13934 (R;US) 

Health assessment for Sharpe Army Depot, Lathrop, San 
Joaquin County, California, Region 9. CERCLIS No. 
CA8210020832. Preliminary report, 15:13915 (R;US) 

Health assessment for Signetics, Inc., Sunnyvale, California, 
Region 9. CERCLIS No. CAD070466479. Preliminary report, 
15:13914 (R;US) 

Health assessment for Smuggler Mountain Site, Aspen, Putkin 
County, Colorado, Region 8. CERCLIS No. COD980806277. 
Final report, 15:13896 (R;US) 

Health assessment for Southern California Edison/Visalia Pole- 
yard, Visalia, California, Region 9. CERCLIS No. 
CAD980816466. Preliminary report, 15:13913 (R;US) 

Health assessment for Southern Pacific Transportation Com- 
pany, Roseville, California, Region 9. CERCLIS No. 
CAD000828255. Preliminary report, 15:13912 (R;US) 
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Health assessment for Spiegelberg and Rasmussen Dump Na- 
tional Priorities List (NPL) sites, Green Oak Township, 
Livingston County, Michigan, Region 5. CERCLIS 
No. MID980794481 (Spiegelberg) and CERCLIS No. 
MID095402210 (Rasmussen). Final report, 15:13996 (R;US) 

Health assessment for Stringfellow, Glen Avon, California, Re- 
gion 9. CERCLIS No. CAT08001286. Final report, 15:13911 
(R;US) 

Health assessment for Thompson-Hayward Chemical Com- 
pany, Fresno, Fresno County, California, Region 9. CERCLIS 
No. CAD009106220. Preliminary report, 15:13910 (R;US) 

Health assessment for Tooele Army Depot (North Area), Tooele, 
Utah, Region 8. CERCLIS No. UT3213820894. Preliminary 
report, 15:13907 (R;US) 

Health assessment for Umatilla Army Depot, Hermiston, Ore- 
gon, Region 10. CERCLIS No. OR6213820917. Preliminary 
report, 15:15048 (R;US) 

Health assessment for Union Pacific Railroad Yard-Pocatello 
Sludge Pit, Pocatello, Idaho, Region 10. CERCLIS No. 
IDD055030852. Preliminary report, 15:13952 (R;US) 

Health assessment for United Nuclear Corporation Churchrock 
NPL (National Priorities List) Site, McKinley County, New 
Mexico, Region 6. CERCLIS No. NMD030443303. Final re- 
port, 15:12728 (R;US) 

Health assessment for Van Waters and Rogers, Incorporated, 
San Jose, Santa Clara County, California, Region 9. CERCLIS 
No. CAD010925576. Preliminary report, 15:13909 (R;US) 

Health assessment for Waiawa Shaft, Pearl City, Hawaii, Re- 
gion 9. CERCLIS No. HID717009001. Preliminary report, 
15:15133 (R;US) 

Health assessment for Waipahu Wells, Waipahu, Hawaii, Re- 
gion 9. CERCLIS No. HID980895023. Preliminary report, 
15:13945 (R;US) 

Health assessment for Waipio Heights Wells Il, Waipio, Hawaii, 
Region 9. CERCLIS No. HID980895015. Preliminary report, 
15:13944 (R;US) 

Health assessment for Waste, Inc., Michigan City, Indiana, Re- 
gion 5. CERCLIS No. IND980504005. Preliminary report, 
15:13880 (R;US) 

Health assessment for Watkins-Johnson Facility, Scotts Valley, 
California, Region 9. CERCLIS No. CAD980893234. Prelimi- 
nary report, 15:13949 (R;US) 

Health assessment for Westinghouse Plant, Sunnyvale, Califor- 
nia, Region 9. CERCLIS No. CAD001864081. Preliminary 
report, 15:13948 (R;US) 

Health assessment for Whitewood Creek, Lawrence and Mead 
Counties, South Dakota, Region 8. CERCLIS No. 
$D980717136. Preliminary report, 15:13904 (R;US) 

Health assessment for Wyckoff/Eagle Harbor, Bainbridge I|s- 
land, Washington, Region 10. CERCLIS No. WA009248295. 
Preliminary report, 15:13965 (R;US) 

Health assessment for Yakima Agricultural Research 
Lab, Yakima, Washington, Region 10. CERCLIS No. 
WAD120513957. Preliminary report, 15:15139 (R;US) 


Environmental impacts 


Application of laboratory-derived criteria to an outdoor-stream 
ecosystem, 15:15125 (R;US) 

Effects of petroleum-contaminated waterways on migratory be- 
havior of adult pink salmon. Final report, 1987-1989, 
15:12551 (R;US) 

Environmental summary of the US Atlantic Continental Slope 
and Rise, 28-42degn. Volume 2. Final report, 1982-1984, 
15:15118 (R;US) 


Mitigation 


Mitigation of acid deposition: Liming of surface waters. Final re- 
port, 15:15143 (R;US) 


Particle Resuspension 


Constancy of sediment/water partition coefficients of hydropho- 
bic organic pollutants, 15:15115 (R;US) 


Radioactive Wastes 


Health assessment for Kerr-McGee, Dupage County, West 
Chicago, Illinois, Region 5. CERCLIS Nos. ILD980823991, 
ILD980824031, ILD980824015, and ILD980824007. Prelimi- 
nary report, 15:12727 (R;US) 





Remedial Action 

Superfund Record of Decision (EPA Region 2): Bog Creek 
Farm, NJ. (Second Remedial Action), June 1989. Final report, 
15:15146 (R;US) 

Superfund Record of Decision (EPA Region 3): Bally Ground 
Water Contamination, PA. (First Remedial Action), June 1989, 
15:15144 (R;US) 

Superfund Record of Decision (EPA Region 3): Kimberton, PA. 
(Second Remedial Action), June 1989. Final report, 15:13971 
(R;US) 

Superfund Record of Decision (EPA Region 3): Strasburg Land- 
fill, PA. (First Remedial Action), June 1989, 15:13886 (R;US) 
Superfund Record of Decision (EPA Region 4): Celanese 
(Shelby Fiber Operations), Inc. (Second Remedial Action), 

March 1989. Final report, 15:13969 (R;US) 

Superfund Record of Decision (EPA Region 5): Byron Salvage 
Yard, IL. (Third Remedial Action), June 1989, 15:13968 (R;US) 

Superfund Record of Decision (EPA Region 5): Miami County 
Incinerator, OH. (First Remedial Action), June 1989. Final re- 
port, 15:15116 (R;US) 

Superfund Record of Decision (EPA Region 5): Midco |, IN. (First 
remedial action), June 1989. Final report, 15:13890 (R;US) 
Superfund Record of Decision (EPA Region 5): Midco Il, IN. (First 
remedial action), June 1989. Final report, 15:13891 (R;US) 
Superfund Record of Decision (EPA Region 5): Wauconda 
Sand and Gravel, IL. (Second Remedial Action), March 1989. 

Final report, 15:15145 (R;US) 

Superfund Record of Decision (EPA Region 5): Wedzeb enter- 
prises, Lebanan, IN. (First Remedial Action), June 1989. Final 
report, 15:13887 (R;US) 

Superfund Record of Decision (EPA Region 6): Sheridan Dis- 
posal Services, TX. (First Remedial Action), December 1988, 
15:13973 (R;US) 

Superfund Record of Decision (EPA Region 9): Fairchild Semi- 
conductor (San Jose), CA. (First Remedial Action), March 
1989. Final report, 15:13888 (R;US) 

Superfund Record of Decision (EPA Region 9): San Fernando 
Valley (Area 1), CA. (Second Remedial Action), June 1989, 
15:15117 (R;US) 

Terra Vac in-situ vacuum extraction system: Applications analy- 
sis report, 15:15051 (R;US) 

Remote Sensing 

Remote sensing of ocean pollution. July 1980-September 1989 
(Citations from the International Aerospace Abstracts data 
base). Report for July 1980-September 1989, 15:15112 (R;US) 

Sampling 

Sampling frequency for ground-water quality monitoring. Final 

report, May 1985-May 1989, 15:15105 (R;US) 


Sorption 
Constancy of sediment/water partition coefficients of hydropho- 
bic organic pollutants, 15:15115 (R;US) 
Surveys 
Sources of salt content in rain water and their contribution to the 
ground water salinity in Israel, 15:14994 (RA;IL;In Hebrew) 


Toxicity 
Sediment toxicity assessment through evaluation of the toxicity 
of interstitial water, 15:15220 (R;US) 


WATER POLLUTION ABATEMENT 

Use this term for items that involve the prevention of formation 
of pollutants at the source. 

Development document for proposed effluent limitations guide- 
lines and new source performance standards for the 
fabricated and reclaimed rubber segment of the rubber pro- 
cessing point source category, 15:13616 (R;US) 

Development of a methodology for regional evaluation of 
confining-bed integrity. Research report, 15:13967 (R;US) 

Expert-system-based risk assessment for ground-water protec- 
tion. Thesis, 15:15101 (R;US) 

Mitigation of acid deposition: Liming of surface waters. Final re- 
port, 15:15143 (R;US) 

WATER POLLUTION CONTROL 

Use this term for items that involve the removal or management 

of pollutants after they are formed by a source. 


WATER SOLUTIONS 


Activated charcoal. October 1976-August 1989 (Citations from 
the COMPENDEX data base). Report for October 1976- 
August 1989, 15:15113 (R;US) 

Construction Grants Program for Municipal Wastewater Treat- 
ment Works: Handbook of Procedures (July 1989 update), 
15:15102 (R;US) 

Economic analysis of proposed effluent standards and limita- 
tions for the metal-finishing industry, 15:13619 (R;US) 

Economic analysis of proposed revised effluent standards and 
limitations for the petroleum-refining industry, 15:12517 (R;US) 

Economic-impact analysis of proposed effiuent-limitations 
guidelines, new source performance standards and pretreat- 
ment standards for the pulp, paper, and paperboard mills. 
Point source category. Volume 1. Economic impact analysis, 
15:13617 (R;US) 

Economic-impact analysis of proposed effiuent-limitations 
guidelines, new source performance standards and pretreat- 
ment standards for the pulp, paper and paperboard mills. 
Point source category. Volume 2. Detailed description of prod- 
uct sectors, 15:13618 (R;US) 

Ecoregional biological criteria, 15:15120 (R;US) 

Modeling geochemical processes attenuating inorganic contam- 
inant transport in the subsurface region: Adsorption on 
amorphous iron oxide, 15:15122 (R;US) 

Sorption of 2,3,7,8-tetrachiorodibenzo-p-dioxin from water by 
surface soils, 15:15044 (R;US) 

Water contamination control: Guide for project planning and fi- 
nancing. Technical paper, 15:15098 (R;US;in Spanish) 


WATER POLLUTION MONITORS 
Network design factors for assessing temporal variability in 
ground-water quality. Interim report, May 1985-July 1988, 
15:15111 (R;US) 


WATER QUALITY 

Application of optimized water quality mitigation to hydropower 
development in the Ohio River Basin, 15:13027 (R;US) 

Canada Brick Quarry ground water survey: Seventh annual re- 
port, 1987-1988, 15:15036 (R;CA) 

Canada Brick Quarry surface water survey: Seventh annual re- 
port, 1988, 15:15037 (R;CA) 

Detection of fecal coliforms in water by using ((14)C)mannitol, 
15:15123 (R;US) 

Groundwater maps of the Hanford Site Separations Area, Jan- 
uary 1989, 15:12938 (R;US) 

National Marine Pollution Program: Summary of Federal Pro- 
grams and Projects FY 1987 update. Final report, 15:13615 
(R;US) 

Network design factors for assessing temporal variability in 
ground-water quality. Interim report, May 1985-July 1988, 
15:15111 (R;US) 

Prairie basin wetlands of the Dakotas: A community profile, 
15:15066 (R;US) 

Sampling frequency for ground-water quality monitoring. Final 
report, May 1985-May 1989, 15:15105 (R;US) 


WATER RESERVOIRS 
See also COOLING PONDS 
Archeological inundation studies: Manual for reservoir man- 
agers. Contract report, 15:13626 (R;US) 
New methodologies for the reliability-based analysis and design 
of water distribution systems. Final report. Technical report, 
15:15104 (R;US) 


WATER RESOURCES 

Fiscal Year 1988 program report: New York State Water Re- 
sources Institute, 15:15141 (R;US) 

Fiscal year 1988 program report: Kentucky Water Resources 
Research Institute (revised), 15:15140 (R;US) 

Ground-water modeling: An overview and status report. Final 
report, September 1985-September 1988, 15:15099 (R;US) 

Qualifications in energy, 15:12365 (R;IL) 

Water contamination control: Guide for project planning and fi- 
nancing. Technical paper, 15:15098 (R;US;in Spanish) 


WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
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WATER SUPPLY 


WATER SUPPLY 

Used in the sense of a public utility or of an engineered system 
(e.g., irrigation system) as contrasted to a natural system, for 
which use WATER RESOURCES. 

Energy conservation in the water economy, 15:13847 (R;IL;In 
Hebrew) 

New methodologies for the reliability-based analysis and design 
of water distribution systems. Final report. Technical report, 
15:15104 (R;US) 

Qualifications in energy, 15:12365 (R;IL) 

WATER TREATMENT 

Activated carbon: Utilization excluding industrial waste treat- 
ment. February 1983-April 1986 (Citations from the 
COMPENDEX data base). Report for February 1983-April 
1986, 15:14270 (R;US) 

Activated carbon: Utilization excluding industrial waste 
treatment. May 1986-October 1989 (Citations from the COM- 
PENDEX data base). Report for May 1986-October 1989, 
15:14271 (R;US) 

Construction Grants Program for Municipal Wastewater Treat- 
ment Works: Handbook of Procedures (July 1989 update), 
15:15102 (R;US) 

WATER USE 

Background information for the development of a low-level 
waste performance assessment methodology: Identification 
and recommendation of computer codes, 15:12721 (R;US) 

WATER UTILITIES 

New methodologies for the reliability-based analysis and design 
of water distribution systems. Final report. Technical report, 
15:15104 (R;US) 

WATER VAPOR 

Continuous gas exchange mesurements using individual fasci- 

cle cuvettes: The tubule system, 15:15155 (R;US) 
WATER WELLS 
integrity testing plans for selected Hanford Site monitoring wells, 
15:12900 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERSHEDS 

Integrated watershed study: An investigation of the biota in the 
Emerald Lake system and stream-channel experiments. Final 
report, 15:15100 (R;US) 

WAVE FORMS 

Effective waveform recorder evaluation procedures, 15:14643 

(R;US) 
WAVE FUNCTIONS 
A method to remove virtual interactions with applications to nu- 
clear spectroscopy, 15:15624 (R;SE) 
WAVEFORMS 
See WAVE FORMS 
WAVEGUIDES 

Saturation of the plasma-three-wave-mixing process, 15:15664 

(BA;US) 
WAVELENGTHS 

Present situation of remote sensing technology and its prob- 
lems. Present situation of wave remote sensing and its future, 
15:14795 (RA;JP;In Japanese) 

WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK INTERACTIONS 
Cosmology and the weak interaction, 15:15324 (R;US) 
WEAK PARTICLE DECAY 
Non-perturbative QCD in weak decays, 15:15408 (R;US) 
WEAPONS 
See also BIOLOGICAL WARFARE AGENTS 
CHEMICAL WARFARE AGENTS 
DIRECTED-ENERGY WEAPONS 
NUCLEAR WEAPONS 

System safety management lessons learned from the US Army 

acquisition process, 15:14806 (R;US) 
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WEATHER 
Sensitivity of ecological landscapes and regions to global cli- 
matic change, 15:14910 (R;US) 
WECS 
See WIND TURBINES 
WELDED JOINTS 

Application of reliability techniques to prioritize BWR [boiling wa- 
ter reactor] recirculation loop welds for in-service inspection, 
15:13327 (R;US) 

Investigations of Irradiation-Anneal-Reirradiation (IAR) properties 
trends of RPV welds: Phase 2 Final report, 15:13447 (R;US) 

WELDS 
See WELDED JOINTS 
WELL CASINGS 

Gas migration problems and how to solve them, 15:12568 

(RA;CA) 
WELL COMPLETION 

Recovery of precise offshore permafrost temperatures from a 
deep geotechnical hole, Canadian Beaufort Sea, 15:12541 
(RA;CA) 

WELL DRILLING 

Recovery of precise offshore permafrost temperatures from a 
deep geotechnical hole, Canadian Beaufort Sea, 15:12541 
(RA;CA) 

User instruction manual for GEODYN2: A geological formation— 
bottom hole assembly, 15:15284 (R;US) 

WELL INJECTION EQUIPMENT 
Material problems on deep-well completion due to corrosion, 
15:12242 (RA;US) 
WELL LOGGING 
See also DIPMETER LOGGING 
SONIC LOGGING 

A new approach to log analysis involving simultaneous optimiza- 
tion of unknowns and zoned parameters, 15:12439 (RA;CA) 

Application of time-series analysis to wireline logs, 15:12428 
(RA;CA) 

Borehole directional radar system for subsurface scanning, 
15:12476 (BA;US) 

LOG/MATE ASSISTANT: The integration of an expert system in 
a log analysis domain, 15:12429 (RA;CA) 

Systematic incorporation of geologic data in the log interpreta- 
tion process with applications to lithology analysis, 15:12427 
(RA;CA) 

Transactions of the CWLS [Canadian Well Logging Society] 
eleventh formation evaluation symposium, 15:12418 (R;CA) 

WELL LOGGING EQUIPMENT 

To be used only when the equipment itself is the topic of the pa- 
per; includes source, detector, and associated equipment. 

A new microcomputer-based spectral gamma-ray core logging 
system, 15:12431 (RA;CA) 

Borehole directional radar system for subsurface scanning, 
15:12476 (BA;US) 

Fracture identification techniques in carbonates, 
(RA;CA) 

Introduction to the high resolution induction tool, 15:12426 
(RA;CA) 

Redesigned core gamma _ spectrometer: 
counts, 15:12422 (RA;CA) 

The six arm dipmeter: A new tool for detailed reservoir descrip- 
tion, 15:12430 (RA;CA) 

WELLS 
See also GEOTHERMAL WELLS 
INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WATER WELLS 
Compilation of acoustic speeds from deep wells, 15:15007 
(RA;IL;In Hebrew) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VALLEY PROCESSING PLANT 

Environment, safety and health, management and organization 
compliance assessment, West Valley Demonstration Pro- 
gram, West Valley, New York, 15:12682 (R;US) 


15:12440 


a difference that 





Noble-metal testing results for the West Valley vitrification sys- 
tem, 15:12955 (J;US) 

The West Valley Demonstration Project's vitrification system op- 
erating experience, 15:12954 (J;US) 

West Valley operation of an integrated radwaste treatment sys- 
tem, 15:12956 (J;US) 

WESTERN EUROPE 
See also AUSTRIA 
FEDERAL REPUBLIC OF GERMANY 
ITALY 
NETHERLANDS 
UNITED KINGDOM 

Actual situation and future tendency of relaxation of petroleum 
restrictions in Western Europe, 15:13665 (R;JP;in Japanese) 

The impact of volatile fuel prices on interfuel competition, 
15:12405 (R;GB) 

WESTINGHOUSE STANDARD REACTOR 

Prior to 1975, PWR/41 TYPE REACTORS was used. 

Radiation damage studies for nuclear power reactors at the 
Ford nuclear reactor, 15:13409 (J;US) 

Technical specification optimization program - engineered safety 
features, 15:13490 (J;US) 

WETLANDS 

Determining the cumulative effects of forested wetlands: EPA's 
(Environmental Protection Agency's) research program, and 
choices for research and monitoring designs, 15:15042 (R;US) 

Health assessment for Harbor Island Lead, Seattle, 
King County, Washington, Region 10. CERCLIS No. 
WAD980722839. Preliminary report, 15:13958 (R;US) 

Prairie basin wetlands of the Dakotas: A community profile, 
15:15066 (R;US) 

WHALES 
See CETACEANS 
WILLISTON BASIN 

Association of enhanced hydrocarbon generation and crustal 

structure in the Canadian Williston Basin, 15:12446 (RA;CA) 
WIND 

Assessing regional wind energy resources with biological indi- 
cators: A decision-analytic approach, 15:13180 (J;US) 

Classification of synoptic conditions and its implications for the 
identification of high-wind sites using a one-dimensional 
numerical mesometeorological model, 15:13174 (R;IL;in He- 
brew and English) 

Design and evaluation guidelines for Department of Energy facili- 
ties subjected to natural phenomena hazards, 15:14534 (R;US) 

First survey in the Galilee for a potential wind-turbine power 
plant site. Final report, 15:13184 (R;IL;in Hebrew and English) 

First survey of a potential site for a wind-turbine power plant in 
the settlement Meitzad, 15:13199 (R;IL;In Hebrew) 

Prediction of the wind field at ground level using a one-level 
model coupled with sorting of synoptic conditions in the sum- 
mer and winter, 15:13179 (R;IL;In Hebrew and English) 

Predictions of ground-level winds using a one-dimensional model 
accompanied by stratification according to synoptic conditions 
in the summer and winter seasons, 15:13178 (R;IL;In Hebrew) 

Seiches system and internal mixing in the Dead Sea, 15:15271 
(RA;IL;In Hebrew) 

The Mediterranean thermocline: two dimensional mixing model, 
15:13087 (J;IL) 

Wind surveys in Beit Yatir, Hebron Hills, with the aim of exploit- 
ing wind energy. Final report, 15:13205 (R;IL;in Hebrew and 
English) 

WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND FARMS 
See WIND TURBINE ARRAYS 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER 
Demonstration projects for energy conservation, 15:13992 (R;IL) 
Computer Calculations 

First survey in the Galilee for a potential wind-turbine power 

plant site. Final report, 15:13184 (R;IL;In Hebrew and English) 


WIND POWER PLANTS 


Economic Analysis 

Master plan for the utilization of wind energy in Israel (beginning 

in 1985/1986), 15:13172 (R;IL;in Hebrew and English) 
Experimental Data 
Wind energy research activities of the Dutch electricity generat- 
ing board: Report 4.3.20, 15:13170 (RA;CA) 
Manuals 
Wind pumping: A handbook, 15:13206 (R;US) 
Measuring instruments 

Comparison between wind measurements on adjacent towers 
at the Hariah site on the Golan Heights, 15:13191 (RA;IL;In 
Hebrew) 

Identifying potential sites for wind power plants. Semiannual re- 
port, 15:13190 (R;IL;in Hebrew) 

Meteorological measuring instruments and their required perfor- 
mance in surveys for siting wind power plants, 15:13196 
(R;IL;In Hebrew) 

Preparation of a work plan for a wind survey, 15:13195 (R;IL;In 
Hebrew) 

Prerequisites of wind-energy surveyors, 15:13194 (RA;IL;In He- 
brew) . 

Sampling rate of data loggers in wind-energy surveys, 15:13192 
(RA;IL;In Hebrew) 

Measuring Methods 

First survey in the Galilee for a potential wind-turbine power 
plant site. Final report, 15:13184 (R;IL;in Hebrew and English) 

Identifying potential sites for wind power plants. Semiannual re- 
port, 15:13190 (R;IL;in Hebrew) 

Influence of the averaging interval in field surveys on wind en- 
ergy calculations and on wind project design in Israel, 
15:13193 (RA;IL;in Hebrew) 

Measurement of flow field potential at the wind-turbine altitude 
in the Yodfat Mountain range. Final report, 15:13185 (R;IL;In 
Hebrew and English) 

Meteorological measuring instruments and their required perfor- 
mance in surveys for siting wind power plants, 15:13196 
(R;IL;in Hebrew) 

Preparation of a work plan for a wind survey, 15:13195 (R;IL;In 
Hebrew) 

Prerequisites of wind-energy surveyors, 15:13194 (RA;IL;in He- 
brew) 

Sampling rate of data loggers in wind-energy surveys, 15:13192 
(RA;IL;in Hebrew) 

Research Programs 

Wind energy research activities of the Dutch electricity generat- 

ing board: Report 4.3.20, 15:13170 (RA;CA) 
Resource Potential 

Assessing regional wind energy resources with biological indi- 

cators: A decision-analytic approach, 15:13180 (J;US) 
Simulation 

Measurement of flow field potential at the wind-turbine altitude 
in the Yodfat Mountain range. Final report, 15:13185 (R;IL;In 
Hebrew and English) 

Wind flow in the Yodfat Mountains, 15:13197 (R;IL) 

Site Characterization 

A numerical model for optimal wind-energy siting. Final report, 
15:13187 (R;IL) 

Effects of trees on wind flow variability and turbulence, 
15:13207 (RUS) 

Uses 

Master plan for the utilization of wind energy in Israel (beginning 

in 1985/1986), 15:13171 (R;IL) 
WIND POWER PLANTS 

First survey in the Galilee for a potential wind-turbine power 
plant site. Final report, 15:13184 (R;IL;in Hebrew and English) 

First survey of a potential site for a wind-turbine power plant in 
the settlement Meitzad, 15:13199 (R;IL;In Hebrew) 

Initial identification of sites in the Negev which are suitable for 
wind power plants, 15:13176 (R;IL;in Hebrew) 

Master plan for the utilization of wind energy in Israel (beginning 
in 1985/1986), 15:13172 (R;IL;in Hebrew and English) 

Measurement of flow field potential at the wind-turbine altitude 
in the Yodfat Mountain range. Final report, 15:13185 (R;IL;In 
Hebrew and English) 


ERA Vol. 15, No. 6 883 





WIND POWER PLANTS 


Utilization of wind energy for electricity generation at Beit Yatir 
on the southern slopes of Hebron Mountain. Final technical 
report, 15:13201 (R;IL;In Hebrew) 

WIND TUNNELS 
Wind flow in the Yodfat Mountains, 15:13197 (R;IL) 
WIND TURBINE ARRAYS 
Wind energy research activities of the Dutch electricity generat- 
ing board: Report 4.3.20, 15:13170 (RA;CA) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 
VORTEX AUGMENTED TURBINES 

Methods to improve the service life of wind turbines. Progress 
report, 15:13200 (R;IL;in Hebrew and English) 

Modular shrouded horizontal panemone wind system chan- 
nelled airflow power system (CAPS). Final technical report, 
15:13188 (R;IL) 

Preliminary review for wind turbine siting in Elon Moreh. Within 
the framework of the Israeli Wind Energy Program. Final re- 
port, 15:13177 (R;IL;in Hebrew) 

Survey on the influence of wind farms on the flora, fauna and 
landscape of the Assanya on the Golan Heights. Final annual 
report, 15:13181 (R;IL;in Hebrew) 

Technological analysis of wind turbines available currently and 
in the near future. Progress report, 15:13198 (R;IL;In Hebrew 
and English) 

Utilization of wind energy for agricultural applications in Israel, 
15:13183 (R;IL;In Hebrew) 

Utilization of wind energy for agriculture-related applications. 
Annual report, April 1984 to March 1985, 15:13182 (R;IL;In 
Hebrew) 

Wind pumping: A handbook, 15:13206 (R;US) 

Wind turbine as a pilot plant for electricity generation. Rated 
Power: 200 kW. Model: VESTAS 200/23. Summary technical 
report, 15:13186 (R;IL;in Hebrew) 

Wind turbine with air-filled envelope. Design, production and 
preliminary testing of separate subsystems as well as com- 
plete turbine (16.6 m diameter), 15:13202 (R;IL) 

WINDOWS 

Investigations to improve the sound insulation of insulating 
glass windows with gas filling, in the frequency range below 
300 Hz, 15:13740 (R;DE;In German) 

Optics and materials research for controlled radiant energy 
transfer in energy efficient buildings: Seventh annual report of 
research, March 31—December 31, 1989, 15:13732 (R;US) 

The effect of frame design on window heat loss, phase 1: Final 
report, 15:13733 (R;CA) 

WIPP 

Probabilities of a catastrophic waste hoist accident at the Waste 
Isolation Pilot Plant, 15:12681 (R;US) 

User's manual for CAMCON: Compliance Assessment Method- 
ology Controller, 15:12913 (R;US) 

WIPP waste package performance program and in situ testing, 
15:12662 (RA;US) 

WIRE SPARK CHAMBERS 
Tracking with wire chambers at high luminosities, 15:14780 
(R;US) 

WOLFRAM 

See TUNGSTEN 
wooD 

Drying hardwood lumber, 15:13872 (R;CA) 
WOOD ALCOHOL 

See METHANOL 
WOOD BURNING APPLIANCES 

See also WOOD BURNING FURNACES 

Secondary combustion in a dual-chamber woodstove, 15:14590 
(R;US) 

WOOD BURNING FURNACES 

Environmental impacts from advanced technology residential 

biomass combustors, 15:13013 (J;US) 
WOOD FUELS 

Use of this term is limited to policy, feasibility, and socio- 

economic studies. For wood properties use WOOD. 
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Air quality modelling of emissions from prescribed burning: Fi- 
nal report, 15:13559 (R;US) 

Environmental impacts from advanced technology residential 
biomass combustors, 15:13013 (J;US) 

Fuelwood consumption of midsouth pulpmills, 1987. Forest Ser- 
vice research note, 15:13972 (R;US) 

Short Rotation Woody Crops Program: Annual progress report 
for 1988, 15:12998 (R;US) 

Supply and use of wood fuel in the UK, 15:13010 (R;GB) 


WOOD PRODUCTS INDUSTRY 

See also PAPER INDUSTRY 

Economic-impact analysis of proposed effiuent-limitations 
guidelines, new source performance standards and pretreat- 
ment standards for the pulp, paper and paperboard mills. 
Point source category. Volume 2. Detailed description of prod- 
uct sectors, 15:13618 (R;US) 

Economic-impact analysis of proposed effluent-limitations 
guidelines, new source performance standards and pretreat- 
ment standards for the pulp, paper, and paperboard mills. 
Point source category. Volume 1. Economic impact analysis, 
15:13617 (R;US) 

Glossary of terms used in timber harvesting and forest engineer- 
ing. Forest Service general technical report, 15:13628 (R;US) 

Health assessment for Broderick Wood Products Site, Denver, 
Adams County, Colorado, Region 8. CERCLIS No. 
COD0001 10254. Final report, 15:13883 (R;US) 

Health assessment for Burlington Northern Somers Tie Treating 
Plant NPL (National Priorities List) Site, Somers, Montana, 
Region 8. CERCLIS No. MTD053038386. Final report, 
15:13898 (R;US) 

Health assessment for Coast Wood Preserving, Ukiah, Mendo- 
cino County, California, Region 9. CERCLIS No. 
CAD063015887. Preliminary report, 15:13937 (R;US) 

Health assessment for Idaho Pole, Bozeman, Montana, Region 
8. CERCLIS No. MTD006232276. Preliminary report, 
15:13900 (R;US) 

Health assessment for Montana Pole and Treating Plant, Butte, 
Montana, Region 8. CERCLIS No. MTD006230635. Prelimi- 
nary report, 15:13902 (R;US) 

Health assessment for Wyckoff/Eagle Harbor, Bainbridge Is- 
land, Washington, Region 10. CERCLIS No. WA009248295. 
Preliminary report, 15:13965 (R;US) 

WOOD-FUEL POWER PLANTS 

Technology assessments for advanced fossil power systems, 

15:13276 (R;US) 
WOODS-SAXON POTENTIAL 

Testing the parameters of the “universal” Woods-Saxon poten- 
tial with B(E2;0;*-+2,*) values and nucleon separation 
energies, 15:15574 (J;US) 

WORKERS 

See PERSONNEL 
WWER-1000 REACTOR 

See WWER-5 REACTOR 
WWER-5 REACTOR 

Summary of WWER-1000 data compiled by CRIP on the basis 
of international cooperation, 15:13342 (R;HU;in Hungarian) 

WWER-500 REACTOR 
See WWER-5 REACTOR 


X 


X-2830 RESONANCES 
See MESONS 
X-RAY DETECTION 
The development of an integrated, spatially resolving X-ray de- 
tector, 15:14772 (R;DE;in German) 
X-RAY DIFFRACTION 
Quantitative determination of mineral content of geological sam- 
ples by x-ray diffraction: Reply, 15:15301 (J;US) 
Second-sphere coordination of [Pt(bipy)(NH3)2]** by dibenzo- 
crown ethers. Solution spectroscopic studies and the crystal 





and molecular structures of [Pt(bipy)(NH3)2.dibenzo-30- 
crown-10] [PF,]2.0.6H/su b 2/0 and [Pt(bipy)(NH3)2.dibenzo, 
15:14322 (J;IL) 
Synthesis and structures of substrates for investigation of in- 
tramolecular electronic energy transfer, 15:14320 (J;IL) 
X-RAY DIFFRACTOMETERS 
A preliminary investigation for application of an advanced x-ray 
diffraction analyzer to in-process texture assessment of alu- 
minum alloy sheet, 15:14784 (BA;US) 
X-RAY FLUORESCENCE ANALYSIS 
Multi-element analysis in radioactive reprocessing solutions by 
means of TRFA, 15:12641 (RA;DE;in German) 
X-RAY SPECTROMETERS 
Efficiency of x-ray reflection gratings, 15:14782 (BA;US) 
L x-ray spectrometry in vivo with a Si(Li)-Nal(Tl) detector, 
15:14753 (R;US) 
XENON 
The external heavy atom effect: Photophysics of (dimethy- 
lamino)benzonitrile in cryogenic rare gas matrices, 15:14433 
(J;US) 
XENON FLUORIDES 
Photodissociation of XeF2 (xenon difluoride) at 193 nm, 
15:14604 (R;US) 
XYLENE-PARA 
Behavioral effects of acute p-xylene inhalation in rats: Autoshap- 
ing, motor activity, and reversal learning, 15:15215 (R;US) 
XYLENES 
See also XYLENE-PARA 
Pilot bioremediation of petroleum contaminated soil, 15:12548 
(RA;CA) 
XYLOSE 
Formation of aromatic compounds from carbohydrates. X reac- 
tion of xylose, glucose, and glucuronic acid in acidic solution 
at 300°C, 15:13007 (J;US) 


¥ 


Y-12 PLANT 
Hazard evaluation and technical assistance report HETA 83- 
422-11965, Department of Energy, Martin Marietta Energy 
Systems, Inc. Health evaluation of Y-12 workers formerly ex- 
posed to mercury, 15:15225 (R;US) 
YELLOWSTONE NATIONAL PARK 
Radium-thorium disequilibrium and zeolite-water ion exchange 
in a Yellowstone hydrothermal environment, 15:15305 (J;US) 
YTTERBIUM OXIDES 
Secondary reactions of methyl radicals with lanthanide oxides: 
Their role in the selective oxidation of methane, 15:14432 
(J;US) 
Synthesis and properties of the 2:4:7 superconductors 
RoBa,Cu70,5_, (A=Y,Eu,Gd,Dy,Ho,Er), 15:14189 (J;US) 
YTTRIUM 87 
Photonuclear absorption cross sections, 15:15555 (R;US) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM COMPOUNDS 
YTTRIUM COMPOUNDS 
See also YTTRIUM IODIDES 
YTTRIUM OXIDES 
YTTRIUM SILICIDES 
Fluctuation contribution to specific heat and electrical conductiv- 
ity of YBagCu,O(7-5) crystal, 15:14165 (R;NO) 
YTTRIUM IODIDES 
Encapsulation of heavy transition metals in iodide clusters. Syn- 
thesis, structure, and bonding of the unusual cluster phase 
YelioRu, 15:14361 (J;US) 
YTTRIUM OXIDES 
Anisotropy and dimensionality 
YBa2Cu307_5, 15:14130 (R;US) 
Effects of O2 ion bombardment of Y-Ba-Cu-oxide during thin 
film growth, 15:14168 (R;US) 
Erosion of ceramic composites by various erodents, 15:14134 
(R;US) 


in untwinned crystals of 


ZINC COMPOUNDS 


Hole filling and pair breaking by Pr ions in YBazCu3O¢ 9540.02, 
15:14179 (J:US) 

Long laser-pulse method of producing Y-Ba-Cu-O supercon- 
ducting films, 15:14170 (R;US) 

Shift of phonon anomaly with T- observed in (Y,Er)BazCu307_ 5 
by ion channeling, 15:14186 (J;US) 

Study of deposition of YBazCu3P7_, on cubic Zirconia, 
15:14160 (R;US) 

YTTRIUM SILICIDES 
lon-beam synthesis of buried yttrium silicide, 15:14219 (R;US) 
YUCCA MOUNTAIN 

Fabrication and closure development of nuclear waste contain- 
ers for storage at the Yucca Mountain, Nevada repository, 
15:12929 (R;US) 

Geologic investigations, 15:12935 (RA;US) 

Gravity investigations, 15:12936 (RA;US) 

Horizontal coring using air as the circulating fluid: Some proto- 
type studies conducted in G Tunnel at the Nevada Test Site 
for the Yucca Mountain Project, 15:12678 (R;US) 

Magnetic investigations, 15:12937 (RA;US) 

State of Nevada comments on the US Department of Energy 
consultation draft site characterization plan, Yucca Mountain 
site, Nevada research and development area, Nevada: Vol- 
ume 2, 15:12689 (R;US) 

Supplement to MRS [Monitored Retrievable Storage] systems 
study, Task F: Transportation impacts of a monitored retriev- 
able storage facility: Technical report, 15:12670 (R;US) 

Waste package performance in unsaturated rock, 15:12709 
(R;US) 

Wireline sidewall coring, 15:12708 (R;US) 

Yucca Mountain Project: A summary of technical support activi- 
ties, January 1987—June 1988: Volume 2, 15:12685 (R;US) 


Z 


Z NEUTRAL BOSONS 
Prior to October 1985 this concept was indexed to INTERMEDI- 
ATE VECTOR BOSONS. 
A measurement of the Z boson resonance parameters at the 
SLC [Stanford Linear Center], 15:15423 (R;US) 
Measurement of the Z boson resonance parameters, 15:15424 
(R;US) 
Production and decay of Z bosons at the SLC [SLAC Linear 
Collider], 15:15426 (R;US) 
Searches for new quarks and leptons produced in Z-boson de- 
cay, 15:15430 (J;US) 
ZEA MAYS 
See MAIZE 
ZEOLITES 
Microstructural study of an iron silicate catalyst using electron 
microscopy, 15:12304 (J;US) 
Pilot-scale demonstration of process wastewater decontamina- 
tion using chabazite zeolites, 15:12725 (R;US) 
Radium-thorium disequilibrium and zeolite-water ion excha 
in a Yellowstone hydrothermal environment, 15:15305 (J;US) 
ZINC 
Interfacial chemistry in solvent extraction systems: Progress re- 
port, June 1, 1989-May 31, 1990, 15:14305 (R;US) 
ZINC CHLORIDES 
Exploratory research on direct coal liquefaction using a high- 
pressure and high-temperature polarizing microscope: Final 
report, 15:12243 (R;US) 
ZINC COMPLEXES 
Time-resolved electron spin resonance study of photooxidation of 
zine tetraphenylporphyrin by benzoquinone, 15:14427 (J;US) 
ZINC COMPOUNDS 
See also ZINC OXIDES 
ZINC SELENIDES 
Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 2, Single particle kinetic studies of sulfida- 
tion and regeneration reactions of candidate zine ferrite 
sorbents: Final report, 15:12194 (R;US) 
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ZINC OXIDES 


ZINC OXIDES 

Fabrication of powders for ZnO-varistors by sol-gel-method, 

15:14152 (RA;DE) 
ZINC SELENIDES 

Atomic nature of organometallic-vapor-phase-epitaxial growth, 

15:14245 (J;US) 
ZINC-BROMINE BATTERIES 

Battery systems for an advanced AC electric vehicle powertrain, 

15:13574 (BA;US) 
ZIRCALOY 

For unspecified Zircaloy alloys. 

Influence of impurities on the ignition of Zircaloy, 15:14086 
(RA;DE;In German) 

ZIRCON 

Zircon morphology for geological correlation of altered rocks, 

15:13161 (RA;JP) 
ZIRCONATES 

Specific compounds should be indexed by coordination of a de- 
scriptor of the form (CATION) COMPOUNDS and the above 
anion descriptor. 

Synthetic study of three cesium zirconates. Crystal structure of 
Cs2ZrO3, 15:14173 (J;US) 

ZIRCONIUM 

Solid-state amorphization, interdiffusion and ion-beam mixing in 
Au/Zr and Ni/Zr, 15:14117 (J;US) 

Thermo-tectonic history of the sedimentary cross section in Is- 
rael through fission track aging in oil drilling sites, 15:15001 
(RA;IL;In Hebrew and English) 

Zirconium(IV)/neptunium(IV) pyroarsenates as basic materials 
for the preparation of neptunium target materials, 15:14443 
(RA;DE;in German) 
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ZIRCONIUM CHLORIDES 
New layered phases achieved with centered zirconium chloride 
clusters. The stoichiometry ZrgCli,, 15:14360 (J;US) 


ZIRCONIUM COMPLEXES 
Synthesis and characterization of the organozirconium and 
organohafnium complexes [(n°-CsMes)MCI}30(OH)3Cl and 
[(7>-C5Mes)MCI},0(OH),4, 15:14365 (J;US) 


ZIRCONIUM ISOTOPES 
Studies of rotational structures in the neutron-rich niobium iso- 
topes 101-103, 15:15527 (R;DE;in German) 


ZIRCONIUM OXIDES 

Erosion of ceramic composites by various erodents, 15:14134 
(R;US) 

lon-exchange properties of new crystalline inorganic ion ex- 
changers. Doctoral thesis, 15:14269 (R;PK) 

Optimising ZrO. for use in a high temperature fuel cell, 
15:13707 (RA;DE;in German) 

R curve behaviour of ZrO. part-stabilized with MgO, 15:14149 
(RA;DE;in German) 

Sinter optimisation and behaviour of part-stabilized ZrOz, 
15:14146 (RA;DE;In German) 


ZT-P DEVICES 
Design, construction, and electrical test results of a 4 channel, 
52 megawatt equilibrium amplifier system for ZT-P, 15:15729 
(BA;US) 


ZYGOTES 
Developmental anomalies: Mutational consequence of mouse 
zygote exposure, 15:15156 (R;US) 
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NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A02/MF A01; OSTI; INIS 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01; OSTI; INIS 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A011 - OSTI 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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See NUREG/CR-3444-Vol.6 
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NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
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1111, Arlington Square Bidg., Washington, 
DC 20240 
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See RHO-BWI-ER-003 


Available from Bielefeld Univ. (Germany, F.R.). 
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Stochastik (BiBoS) 


Available from Bielefeld Univ. (Germany, F.R.). 


Forschungszenirum Bielefeld-Bochum- 
Stochastik (BiBoS) 


Available from Bielefeld Univ. (Germany, F.R.). 


Forschungszentrum Bielefeld-Bochum- 
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Available from Bielefeld Univ. (Germany, F.R.). 
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15:13420 


15:14544 


15:14565 


15:13334 
15:13389 


15:13361 


15:14068 
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See AD-A-212881/7/XAB 
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Canadian National Committee World Energy 
Conference, Suite 305, 130 Albert Street, Ot- 
tawa, ON, CAN K1P 5G4. Prices: $125.00 
CAN 

Canadian National Committee World Energy 
Conference, Suite 305, 130 Albert Street, Ot- 
tawa, ON, CAN K1P 5G4. Prices: $125.00 
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See OH/RD-427G519 

See NVBRPC—716U629 
See OH/RD-262T509 

See BVCHPA-313G428 
See LU/CMMER-CE-02847 
See OPI-CE-02852 

See HAZ-CE-02853 

See CWLS-CE-02859 

See EPS—CE-02862 

See CEA/RD—000G148/3.1 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC AO02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
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NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 
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DE90741297 
DE90741292 
DE90741293 
DE90741294 
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8559-1 


CMU-HEP-— 
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15:13336 


15:13337 


15:13355 


15:13019 


15:14605 


15:13831 


15:13832 


15:13833 


15:13835 


15:13724 


15:12174 


Source of 
Availability 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


See PB—89-235154/XAB 
See AD-A-211690/3/XAB 


PC Petawawa National Forestry Institute, Distri- 
bution Centre, P.O. Box 2000, Chalk River, 
ON, CAN KOJ 1J0; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

PC Petawawa National Forestry Institute, Distri- 
bution Centre, P.O. Box 2000, Chalk River, 
ON, CAN KOJ 1J0; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

PC Petawawa National Forestry Institute, Distri- 
bution Centre, P.O. Box 2000, Chalk River, 
ON, CAN KOJ 1J0; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

PC Petawawa National Forestry Institute, Distri- 
bution Centre, P.O. Box 2000, Chalk River, 
ON, CAN KOJ 1J0; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

PC Petawawa National Forestry Institute, Distri- 
bution Centre, P.O. Box 2000, Chalk River, 
ON, CAN KOJ 1J0; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


PC Petawawa National Forestry Institute, Distri- 
bution Centre, P.O. Box 2000, Chalk River, 
ON, CAN KOJ 1J0; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC N/C; MF $10 CAN 


PC Canada Mortgage and Housing Corporation, 
Annex Bidg., 628 Montreal Rd., Ottawa, ON, 
CAN K1A 0P7; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 


PC PRICES UPON REQUEST; MF $10 CAN 


Coal Mining Research Company, Devon, AB 
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CONF-8704358— 


CONF-870501-— 
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CONF-8705398— 


CONF-870695— 
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15:13395 
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15:15524 


15:13007 


15:13392 


15:15247 


15:12962 
15:13013 
15:13807 
15:13808 
15:14945 
15:14946 
15:14947 
15:14948 
15:14949 
15:14950 
15:15234 


15:14240 


Source of 
Availability 


Distribution 
Category 


See AD-A-211344/7/XAB 
(TMS-AIME fall meeting; Detroit, MI (USA); 16- 
20 Sep 1984) 


(7. symposium on information theory and its ap- 
plications; Kinugawa (Japan); 5-7 Nov 1984) 

See ALS/TR-89-04 

(5. DOE environmental protection information 
meeting; Albuquerque, NM (USA); 6-8 Nov 
1984) 

See BNL-43558 

(Geoengineering design parameters workshop; 
Rapid City, SD (USA); 25 Jun 1985) 

See RHO-BWI-T+-299 

(Joint PETC/METC direct utilization AR and TD 
contractors review meeting; Warrendale, PA 
(USA); 22-25 Sep 1986) 

NTIS, PC A03/MF A01 - OSTI 

(American Nuclear Society and Atomic Industrial 
Forum joint meeting; Washington, DC (USA); 
16-21 Nov 1986) 


DE90005355 MF-113 


(The Polish - Rumanian plasma focus seminar; 
Bucharest (Romania); 17-21 Nov 1986) 

See |PJ—-2037/P-5/PP/A 

(International symposium on the stirling engine 
and its application to heat pump systems; 
Tokyo (Japan); 1-2 Dec 1986) 

See ETDE/JP-mf-9782296 

(25. international winter meeting on nuclear 
physics; Bormio (Italy); 19-24 Jan 1987) 

See |IPJ-2044/P-2/PL/A 

(Pyrolysis in novel environments; Denver, CO 
(USA); 5-10 Apr 1987) 


(6. ASTM-Euratom symposium on reactor 
dosimetry: methods, applications, and stan- 
dardization; Jackson Hole, WY (USA); 31 
May - 5 jun 1987) 

See HEDL-SA-3606 

(Haztech Canada: dangerous goods and haz- 
ardous waste management conference; 
Mississauga (Canada); 12-14 May 1987) 

See HAZ-CE-02853 

(80. annual meeting of the Air Pollution Control 
Association; New York, NY (USA); 21-26 Jun 
1987) 


(5. international symposium on the chemistry of 
selenium and tellurium; Oak Ridge, TN 
(USA); 24-28 Aug 1987) 
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Summ. 
CONF-871007- 
CONF-871101— 
CONF-871110— 


28 
CONF-8711195— 


CONF-880126- 


CONF-8802153— 


CONF-8802159— 
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CONF-880251- 


CONF-880280- 
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CONF-8803109— 
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CONF-8806236— 
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Source of 
Availability 


(11. Canadian Well Logging Society (CWLS) for- 
mation evaluation symposium; Calgary 
(Canada); 8-11 Sep 1987) 

See CWLS-CE-02859 

(83. Coke Special Council's meeting; Nagoya 
(Japan); 15 Oct 1987) 

See FSC—-8901 

(12. symposium on fusion engineering; Mon- 
terey, CA (USA); 12-16 Oct 1987) 

See CEA-CONF—-9620 

(Joint meeting of the American Nuclear Society 
and the Atomic Industrial Forum; Los Ange- 
les, CA (USA); 15-19 Nov 1987) 


(3. international conference on facility operations 
safeguards interface; San Diego, CA (USA); 
29 Nov - 4 dec 1987) 

See ETDE-IT—89-63 

(American Nuclear Society winter meeting; Los 
Angeles, CA (USA); 15-19 Nov 1987) 


(TMS-AIME/ASM symposium on high tempera- 
ture mechanical properties of ordered 
intermetallics; Phoenix, AZ (USA); 25-29 Jan 
1988) 

See N-90-10248 

(3. international conference of the Mineral Ex- 
ploration Research Institute: experimental 
investigations of hydrothermal! processes: 
applications to ore deposit genesis; Montreal 
(Canada); 10-12 Feb 1988) 


(Workshop on waste container corrosion; Win- 
nepeg (Canada); 9-10 Feb 1988) 

See UCRL-101097 

(U.S. Department of Energy workshop on the use 
of burnup credit in spent fuel transport casks; 
Washington, DC (USA); 21-22 Feb 1988) 

See SAND-89-0018 

(International conference on physics and astro- 
physics of quark-gluon plasma; Bombay 
(India); 8-12 Feb 1988) 

NTIS, PC A03/MF A01; OSTI; INIS 

(23. Rencontre de Moriond conference: elec- 
troweak interactions and unified theories; 
Les Arcs (France); 6-12 Mar 1988) 

See LAL-88-49 

(84. special meeting on coke; Osaka (Japan); 7 
Apr 1988) 

See FSC—8902 

(3. international conference on the interactions 
between particle and nuclear physics; Rock- 
port, ME (USA); 14-19 May 1988) 

NTIS, PC A02/MF A01; OSTI; INIS 

(Cargese School on common trends in statistical 
physics and field theory; Cargese (France); 
24 May - 4 jun 1988) 

See CEA-CONF—-9814 

(1. European workshop on hadronic physics in 
the 1990's with multi-GeV electrons; Seillac 
(France); 27 Jun - 1 jul 1988) 

See IPNO-TH-88-51 

(17. International colloquium on group theoreti- 
cal methods in physics; Sainte-Adele, CA 
(USA); 27 Jun - 2 jul 1988) 

See IPNO-TH-88-48 
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CONF--8809444— 
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15:15204 
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15:14692 
15:14693 
15:14694 
15:14695 


Source of 
Availability 


(13. international symposium on discharges and 
electrical insulation in vacuum; Paris 
(France); 27-30 Jun 1988) 

See CEA-CONF-9634 

(10. annual international conference of the Inter- 
national Association of Energy Economists 
(IAEE): Energy and economic growth revis- 
ited; Luxembourg (Luxembourg); 3-6 Jul 
1988) 

See CAMINUS-TK-22-88 

(33. annual meeting of the Health Physics Soci- 
ety; Boston, MA (USA); 4-8 Jul 1988) 

See WHC-SA-0201 

(15. annual review of progress in quantitative 
nondestructive evaluation; La Jolla, CA 
(USA); 31 Jul - 5 aug 1988) 


(Advances in fabrication and metrology for op- 
tics and large optics; San Diego, CA (USA); 
14-19 Aug 1988) 


(4. meeting of the Division of Particles and 
Fields of the American Physical Society 
(APS); Storrs, CT (USA); 15-18 Aug 1988) 

See LBL—-25820 

(High speed photography, videography, and 
photonics VI; San Diego, CA (USA); 15-17 
Aug 1988) 


(Perth Western Congress; Perth (Australia); 8- 
12 Aug 1988) 

See CEA-CONF-9810 

(8. KURRI symposium on criticality safety; Ku- 
matori (Japan); 8 Aug 1988) 

See KURRI-TR-319 

(2. international workshop on MeV and KeV ion 
and cluster interactions with surfaces and 
materials; Orsay (France); 5-8 Sep 1988) 

See IPNO-TH-88-60 

(International workshop on high P-Transverse 
physics and higher twists; Paris (France); 21- 
23 Sep 1988) 

See LAL-88-42 

(Symposium on preparation and characterization 
of catalysts; Los Angeles, CA (USA); 25-30 
Sep 1988) 


(Workshop on aerosol deposition to natural sur- 
faces; Lund (Sweden); 2 Sep 1988) 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: DE90003398 MF-408 
(Freiberg 1988 isotope colloquium; Freiberg 
(German Democratic Republic); 6-10 Sep 
1988) 
See INIS-mf-11574 
(8. international symposium on high energy spin 
physics; Minneapolis, MN (USA); 12-17 Sep 
1988) 
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CONF-8810261- 


CONF-8810264— 


CONF-8810438— 


CONF-8810463— 


CONF-8810464— 


Summ. 
CONF-8810465— 


CONF-8810470— 
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CONF-8810471- 


CONF-881066— 


CONF-881116— 
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CONF-8811250— 
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15:14718 
15:14719 
15:14720 
15:14721 
15:14722 
15:14723 
15:14724 
15:14725 
15:14726 
15:14727 
15:14728 
15:14729 
15:14730 
15:14731 
15:14732 
15:14733 
15:14734 
15:14740 
15:14741 
15:14742 


15:13362 


15:15547 


15:15548 


15:15535 


15:12281 


15:12457 


15:13123 


15:15327 


15:12406 


15:14145 


15:12716 


15:14520 


15:14521 


Source of 
Availability 


(4. international conference on liquid metal engi- 
neering and technology; Avignon (France); 
17-21 Oct 1988) 

See ETDE-IT—89-17 

(International workshop on nuclear dynamics at 
medium and high energies; Bad Honnef 
(Germany, F.R.); 10-14 Oct 1988) 

See IPNO-TH-88-65 

See IPNO-TH-88-67 

(Conference on hadronic matter in collision; Tuc- 
son, AZ (USA); 6-12 Oct 1988) 

See CEA-CONF-9807 

(85. special coke meeting; Tokyo (Japan); 6 Oct 
1988) 

See FSC—8903 

(27. annual conference of the Ontario Petroleum 
Institute Inc; London (Canada); 23-25 Oct 
1988) 

See OPI-CE-02852 

(Symposium on phase-change thermal energy 
storage; Helendale, CA (USA); 19-20 Oct 
1988) 

See SERV/STR-250-3516 

(3. workshop on elementary-particle picture of 
the universe; Fujiyoshida (Japan); 17-19 Oct 
1988) 

See KEK-PR-89-1 

(International symposium on modern mining 
technology; Taian (China); 11-15 Oct 1988) 

NTIS (US Sales Only), PC A03/MF A01 

(Annual meeting of the Deutsche Keramische 
Gesellschaft e.V. (DKG), international ce- 
ramitec symposium, 4. international technical 
exhibition ceramitec and special lecture ses- 
sion: Grain boundaries and; Muenchen 
(Germany, F.R.); 18-20 Oct 1988) 

See INIS-mf—12056 

(12. international symposium on the scientific 
basis for nuclear waste management; Berlin 
(Germany, F.R.); 10-13 Oct 1988) 

See NSS/R-151 

(Symposium on optical and opto-electronic engi- 
neering: advances in intelligent robotics 
systems; Cambridge, MA (USA); 6-11 Nov 
1988) 

See DOE/NE/37968-7 

(intelligent robots and computer vision; Cam- 
bridge, MA (USA); 7-11 Nov 1988) 

See DOE/NE/37968-8 
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Distribution 
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East 47 St., New York, NY 10017 

American Institute of Chemical Engineers, 345 
East 47 St., New York, NY 10017 

American Institute of Chemical Engineers, 345 
East 47 St., New York, NY 10017 

American Institute of Chemical Engineers, 345 
East 47 St., New York, NY 10017 

American Institute of Chemical Engineers, 345 
East 47 St., New York, NY 10017 

American Institute of Chemical Engineers, 345 
East 47 St., New York, NY 10017 

(BMFT status seminar on combustion research 
and 6. DVV colloquium on combustion prop- 
erties of coals; Essen (Germany, F.R.); 8-9 
Dec 1988) 

NTIS (US Sales Only), PC A20/MF A01 

(Genetically engineered or adapted microorgan- 
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Washington, DC (USA); 1-2 Dec 1988) 
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(Status report 1988 of Projekttraeger Universi- 
taetsforschung zum Nuklearen 
Brennstoffkreislauf/Stillegung von Nuklearan- 
lagen (PtUB/SN) of Kernforschungszentrum 
Karlsruhe GmbH; Karlsruhe (Germany, F.R.); 
26-27 Jan 1989) 

See PtUB-24 

(Symposium on ‘radiation research in life sci- 
ence’; Kumatori (Japan); 13-14 Jan 1989) 

See KURRI-TR-320 

(1989 composites in manufacturing and exposi- 
tion and conference; Anaheim, CA (USA); 
9-12 Jan 1989) 
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(1. specialist research meeting on studies of 
nuclear chemistry and nuclear physics at re- 
search reactor; Kumatori (Japan); 24-25 Jan 
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See KURRI-TR-318 

(4. workshop on radiation detectors and their 
uses; Tsukuba (Japan); 24-25 Jan 1989) 
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(SPIE/SPSE symposium on electronic imaging: 
advanced devices and systems; Los Ange- 
les, CA (USA); 15-20 Jan 1989) 
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(7. DOE/HUD national conference on community 
energy systems; Washington, DC (USA); 16- 
17 Feb 1989) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: 

(Thorne Ecological Institute symposium; Glen- 
wood Springs, CO (USA); 6-8 Feb 1989) 
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(2. beamed space-power workshop; Hampton, 
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metals industry; Sudbury (Canada); 29 Mar 
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See LU/CMMER-CE-02847 

(SFEN meeting on radiological consequences for 
off site accidents; Paris (France); 8 Mar 1989) 

See CEA-DAS—586 

See CEA-DAS—587 

(7. meeting on ultra high vacuum techniques for 
accelerators and storage rings; Tsukuba 
(Japan); 27-28 Mar 1989) 

See KEK-89-2 

(13. particle accelerator conference; Chicago, IL 
(USA); 20-23 Mar 1989) 

See LBL-25979 

(Workshop on calorimetry for the SSC; 
Tuscaloosa, AL (USA); 13-17 Mar 1989) 

See CMU-HEP-89-11 

(Advances in nuclear engineering computation 
and radiation shielding; Santa Fe, NM (USA); 
9-13 Apr 1989) 

See CEA-CONF-9862 

See CEA-CONF—-9863 

See CEA-CONF—9864 

(Spring meeting of the Materials Research Soci- 
ety; San Diego, CA (USA); 24-28 Apr 1989) 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. E 1.99: 

(Ontario’s energy choices conference; Toronto 
(Canada); 3-4 Apr 1989) 

See OME-89-04909 

(Constitutive relationships and models in contin- 
uum theories of multiphase flows; Huntsville, 
AL (USA); 5-7 Apr 1989) 

See N-90-10385 

(Workshop on multi-dimensional hyperbolic 
problems and computations; Minneapolis, 
MN (USA); 3-14 Apr 1989) 

See UCRL-102420 

(3. international conference on numerical com- 
bustion; Antibes (France); 23-26 May 1989) 

See CEA-CONF—-9904 

(5. international conference on electrostatic 
accelerators and associated boosters; Stras- 
bourg (France); 24-27 May 1989) 

See CEA-CONF-9974 

(NATO advanced study institute international ad- 
vanced course on the nuclear equation of 
state; Peniscola (Spain); 12 May - 3 jun 1989) 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. E 1.99: 

(WEIN '89: international symposium on weak 
and electromagnetic interactions in nuclei; 
Montreal (Canada); 15-19 May 1989) 

See FNAL/C-89/255-A 

(International conference: inside the sun; Ver- 
sailles (France); 22-26 May 1989) 

See BNL-43669 

(3. international conference on elastic and 
diffractive scattering; Evanston, IL (USA); 2-6 
May 1989) 

See RAL-89-083 

(International conference on synchrotron radia- 
tion application; Hefei (China); 9-12 May 
1989) 

See BNL-42886 

(Conference on CP violation in particle physics 
and astrophysics; Blois (France); 22-26 May 
1989) 

See CMU-HEP-89-15 
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meeting; Tokyo (Japan); 29 May 1989) 

See SAEJ-8901 

(Society of Plastics Engineers annual technical 
conference; Dallas, TX (USA); 7-11 May 
1989) 

See UCRL—101007 

(6. conference on real-time computer applica- 
tions in nuclear, particle and plasma physics; 
Williamsburg, VA (USA); 15-19 May 1989) 

See UCRL-—101052 

(Packaging and transportation of radioactive ma- 
terials: PATRAM '89; Arlington, VA (USA); 
11-16 Jun 1989) 

See PNL-SA-16240 

(Annual meeting of the American Nuclear Soci- 
ety; Atlanta, GA (USA); 4-8 Jun 1989) 


(American Solar Energy Society annual meeting; 
Denver, CO (USA); 19-23 Jun 1989) 
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(U.S. EPAYORNL workshop on municipal waste 
combustion: deposition, food chain impacts, 
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NTIS, PC AO03/MF A01 - OSTI; GPO Dep. E 1.99: 

(International symposium on heavy quark 
physics; Ithaca, NY (USA); 13-17 Jun 1989) 

American Institute of Physics, 335 E. 45th 
Street, New York, NY 10017 

See DOE/ER/40423-9 

(5. IAP astrophysics meeting on astrophysical 
ages and dating methods; Paris (France); 
26-29 Jun 1989) 

See FNAL/C—89-253A 

(Symposium on spin and symmetries; Vancou- 
ver (Canada); 30 Jun - 2 jul 1989) 

See DOE/ER/40427-21 

See DOE/ER/40427-26 

(International symposium on water resources 
systems application; Winnipeg (Canada); 12- 
15 Jun 1989) 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. E 1.99: 


(TASI '89: Theoretical Advanced Summer insti- 
tute; Boulder, CO (USA); Jun 1989) 

See BNL-43525 

See LA-UR-89-4211 

See LA-UR-89-4210 

(North Atlantic Treaty Organization supercom- 
puter workshop; Trondhein (Norway); 19-23 
Jun 1989) 

See UCRL—102220 

(1989 international symposium on in vivo body 
composition studies; Toronto (Canada); 20- 
23 Jun 1989) 

See BNL-43591 

(Summer school of computational atomic and 
nuclear physics; Sewanee, TN (USA); 26 
Jun - 7 jul 1989) 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 

(SSC-linac workshop; Dallas, TX (USA); 7 Jun 
1989 

See LA-UR-89-4241 

(Workshop on hypernuclear physics at KAON; 
Tsukuba (Japan); 17-18 Jun 1989) 

See KEK-89-6 

(International symposium on packaging and 
transportation of radioactive materials; Wash- 
ington, DC (USA); 11-16 Jun 1989) 

NTIS, PC A22/MF A01 - OSTI; GPO Dep. 

NTIS, PC A99/MF A01 - OSTI; GPO Dep. 

NTIS, PC A99/MF A01 - OSTI; GPO Dep. 

(7. Institute of Electrical and Electronics Engi- 
neers pulsed power conference; Monterey, 
CA (USA); 12-14 Jun 1989) 

See UCRL-100619 

See UCRL—100364 

(International conference on ion sources; Berke- 
ley, CA (USA); 10-14 Jul 1989) 

See LBL-27424 

(5. international conference on megagauss mag- 
netic field generation and related topics; 
Novosibirsk (USSR); 3-7 Jul 1989) 

See UCRL--100527 

(12. international few body conference: few 
body problems in physics; Vancouver 
(Canada); 2-8 Jul 1989) 

See CEA-CONF-9960 

(17. SLAC summer institute: physics at the 100 
GeV mass scale; Stanford, CA (USA); 10-21 
Jul 1989) 

See SLAC-PUB-5134 

See SLAC-PUB-5156 

See LBL-27730 
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(4. international conference on electron spec- 
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(9. international system safety conference; Long 
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(International workshop on relativistic aspects of 
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(International Europhysics conference on high- 
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(4. international conference on hydrogen effects 
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(6. Cambridge workshop on cool stars, stellar 
systems and the sun; Seattle, WA (USA); 11- 
14 Sep 1989) 

See UCRL—102380 

(Nuclear waste isolation in the unsaturated 
zone: FOCUS '89; Las Vegas, NV (USA); 
18-21 Sep 1989) 

See UCRL-—100624 

See UCRL—100777 

See LBL-26934 

(4. international symposium in hematology and 
oncology; No City Given (Sweden); 21-22 
Sep 1989) 

See PNL-SA-17363 

(international school of elementary particle 
physics; Kupari (Yugoslavia); 17 Sep - 1 oct 
1989) 

See RAL-89-078 

(International conference on high T; thin films 
and single crystals; Ustron (Poland); 30 Sep 
- 4 oct 1989) 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: 

(Annual technical conference and exhibition of 
the Society of Petroleum Engineers; San 
Francisco, CA (USA); 24-27 Sep 1989) 

See BNL-43521 

(Conference on superconductivity aiid applica- 
tions; Buffalo, NY (USA); 19-21 Sep 1989) 

See N-90-10737 

(Joint international waste management confer- 
ence; Kyoto (Japan); 23-28 Oct 1989) 

See UCRL-99513 

(International symposium on safety assessment 
of radioactive waste repositories; Paris 
(France); 9-12 Oct 1989) 

See LBL-28048 

See LBL-27400 

(Electrochemical Society fall meeting; Holly- 
wood, FL (USA); 15-20 Oct 1989) 
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and intermetallics; Indianapolis, IN (USA); 1- 
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conference; Knoxville, TN (USA); 3-5 Oct 
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(7. biennial nuclear explosives design physics 
conference; Livermore, CA (USA); 16-20 Oct 
1989) 

See UCRL-102305 

(International school seminar on heavy ion 
physics; Dubna (USSR); 3-12 Oct 1989) 

See GSI-89-72(prepr.) 

(Annual automotive technology development 
contractors coordination meeting; Dearborn, 
MI (USA); 23-26 Oct 1989) 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. E 1.99: 
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NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 


NTIS, 
NTIS, 


NTIS, 
NTIS, 


NTIS, 


PC A03/MF A01 - OSTI; GPO Dep. 
PC A04/MF A01 - OSTI; GPO Dep. 
PC AO5/MF A01 - OSTI; GPO Dep. 
PC AO6/MF A01 - OSTI; GPO Dep. 
PC AO5/MF A01 - OSTI; GPO Dep. 
PC A04/MF A01 - OSTI; GPO Dep. 
PC AOS/MF A01 - OSTI; GPO Dep. 
PC AO6/MF A01 - OSTI; GPO Dep. 
PC AO5/MF A01 - OSTI; GPO Dep. 
PC AO5/MF A01 - OSTI; GPO Dep. 
PC AO6/MF A01 - OSTI; GPO Dep. 
PC A07/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 


PC AO7/MF A01 - OSTI; GPO Dep. 
PC A02/MF A01 - OSTI; GPO Dep. 
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PC A07/MF A01; OSTI; INIS; GPO Dep. 
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PC A03/MF A01 - OSTI; GPO Dep. 


PC AO8/MF A01 - OSTI 
PC A17/MF A01 - OSTI 
PC A12/MF A01 - OSTI 


PC A02/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 


PC A14/MF A011 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 


PC AO3/MF A01 - OSTI; GPO Dep. 


DE90005343 
DE90000419 
DE90005334 
DE90000436 
DE90000423 
DE90000403 
DE90000439 
DE90000421 
DE89000993 
DE90000437 
DE90000410 
DE90000415 
DE89011708 
DE90005408 
DE90005409 
DE90005411 
DE90005412 
DE90004736 
DE90004742 
DE90005481 
DE90005482 
DE90005483 
DE90005484 
DE90005485 
DE90005486 
DE90005487 
DE90006175 
DE90006176 
DE90005307 
DE90005308 
DE90005339 
DE90005340 
DE90005341 
DE90005342 


DE90005379 
DE90005518 


DE90004176 
DE90001470 


DE90005524 


MF-132 
PC-123 
MF-111 
PC-103 
PC-106 
PC-106 
MF-111 
MF-111 
MF-106 
PC-106 
PC-110 
PC-132 
MF-123 
MF-506 
MF-506 
MF-506 
MF-506 
MF-814 
MF-814 
MF-814 
MF-814 
MF-814 
MF-814 
MF-814 
MF-814 
MF-814 
MF-814 
MF-814 
MF-108 
MF-108 
MF-113 
MF-113 
MF-113 
MF-113 


MF-104 
MF-104 


PC-112 
MF-112 


MF-108 





Report 
Number 


DOE/PC/79903— 


T6 
DOE/PC/79919— 
10 
DOE/PC/79931— 
T5 
DOE/PC/79933— 
9 
DOE/PC/8051 1— 
T17 
T18 
DOE/PC/81009— 
T33 
DOE/PC/88652- 


DOE/PC/88917-— 
T3 

DOE/PC/88922- 
Ta 

DOE/PC/88924— 
5 


DOE/PC/88929— 
T3 
DOE/PC/88937-— 
4 
DOE/PC/88943— 
3 
DOE/PC/89851— 
T1 
DOE/PC/9001 3— 
T10 
DOE/PC/90504— 
T12 
DOE/PC/90515— 
12 
DOE/PO/21431- 
T7 
DOE/RL- 
88-20-Vol.1 
88-20-Vol.2 
88-20-Vol.3 
88-20-Vol.4 
88-20-Vol.5 
89-29 


89-30 
DOE/RW- 
0006-Rev.5 


DOE/S— 
0073 
DOE/SF/15927— 
T2 


DOE/SF/16306— 
19 


Abstract 
Number 
15:12389 
15:12308 


15:12245 
15:12246 


15:12309 
15:13704 
15:12247 


15:12390 
15:12391 


15:12333 
15:13700 
15:12392 
15:12515 
15:12248 
15:12249 
15:12255 
15:12313 
15:12314 
15:12393 
15:12394 
15:12395 
15:12256 
15:13018 
15:12315 
15:12257 
15:12540 
15:12696 
15:12697 
15:12698 
15:12699 
15:12700 
15:12966 
15:12701 


15:12702 


15:15633 
15:13732 


15:13093 


Source of 
Availability 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO6/MF A011 - OSTI 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 


NTIS, PC A14/MF A011 - OSTI 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


NTIS, PC A99/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A15/MF A01; OSTI; INIS 
NTIS, PC A17/MF A01; OSTI; INIS 
NTIS, PC A16/MF A01; OSTI; INIS 


NTIS, PC A13/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 


OSTI; INIS 


NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 


Order 
Number 
DE90004793 
DE90005225 


DE90004975 
DE90005287 


DE90004795 
DE90005377 
DE90005523 


DE90005257 
DE90005258 


DE90005529 
DE90004076 
DE90004974 
DE90004794 
DE90003899 
DE90004262 
DE90006173 
DE90004179 
DE90006169 
DE90006174 
DE90001691 
DE90004139 
DE90004077 
DE90005290 
DE90004084 
DE90005299 
DE90005791 
DE90005726 
DE90005727 
DE90005728 
DE90005729 
DE90005730 
DE900047390 
DE90005689 


TI90005009 


DE90005611 
DE90004525 


DE90005365 
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DOE/SF/16306- 


Distribution 
Category 
MF-105 
MF-102 


MF-108 
MF-108 


MF-102 
MF-110 
MF-108 


PC-113 
PC-113 


PC-105 
MF-115 
MF-104 
MF-108 
MF-108 
MF-108 
MF-102 
PC-102 
MF-113 
MF-103 
MF-103 
MF-113 
MF-108 
MF-108 
MF-102 
PC-108 
PC-126 
MF-512 
MF-512 
MF-512 
MF-512 
MF-512 
MF-510; 
MF-502 
MF-812 
PC-510; 
PC-511; 
PC-512; 
PC-513; 
MF-900 
MF-232 


MF-231 


925 





DOE/SF/16565— 


Report 
Number 


DOE/SF/16565— 
1 


7 
DOE/SR- 

8004 

8005 
8005-Vol.1 
8005-Vol.2 
8006-Vol.1 
8006-Vol.2 
8007-Vol.1 
8007-Vol.2 
8008-Vol.1 
8008-Vol.2 


DOT-TSC-UMTA- 


89-3 
DRES-SR- 

527 
DSG- 

87-P18 
E- 

5027 

5059 

5120 
ECN- 

223 

89-149 


EEG- 
43 
44 
EEL- 


M91 -7/8-1987E 


EGG- 
10617-5016 
2552 
2565 
2579 
2582 


2584 
2585 
2588 


Abstract 
Number 


15:13313 
15:13314 
15:13315 
15:13316 
15:13317 
15:13318 
15:13319 


15:12970 
15:12971 
15:12972 
15:12973 
15:12974 
15:12975 
15:12976 
15:12977 
15:12978 
15:12979 


15:13820 


15:14831 


15:12651 


15:14211 
15:14160 
15:14161 


15:12181 
15:12316 


15:12680 
15:12681 


15:13733 


15:15411 
15:13437 
15:13438 
15:13444 
15:15582 


15:13446 
15:13604 
15:15678 


ELETROBRAS-DEEN-DVER-NT- 


001/88 


EMR/CANMET-— 
688100 
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15:13338 


15:12484 


Source of 
Availability 


NTIS, PC AO8/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO&/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A10/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A10/MF A01; OSTI; INIS 

NTIS, PC AO8/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO5/MF A01; OSTI; INIS 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF AO1 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


See PB—90-115700/XAB 
See AD-A-—213006/0/XAB 
See AERE-R—12806 


See N-89-29490 
See N—-90-10737 
See N-90-11144 


NTIS (US Sales Only), PC AO5/MF A01 


Netherlands Energy Research Foundation ECN, 
P.O. Box 1, 1755 ZG Petten, Netherlands 


See DOE/AL/58309—-43 
See DOE/AL/58309-44 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
See NUREG/CR-5249 
See NUREG/CR-5354 
See NUREG/CR-5465 
NTIS, PC A13/MF A01 - OSTI; GPO Dep 


See NUREG/CR-5483 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20C, Ottawa, ON, CAN 
K1A 0G1; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ot- 
tawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


Order 
Number 


DE90004526 
DE90004527 
DE90004528 
DE90004529 
DE90004530 
DE90004531 
DE90004532 


DE90005345 
DE90005352 
DE90005353 
DE90005354 
DE90005346 
DE90005347 
DE90005348 
DE90005349 
DE90005350 
DE90005351 


DE90737986 


DE90005286 


DE90005699 


DE90005019 
DE90005788 


DE90606787 


Distribution 
Category 


MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 


MF-707 
MF-707 
MF-707 
MF-707 
MF-707 
MF-707 
MF-707 
MF-707 
MF-707 
MF-707 





Report Abstract Source of 
Number Number Availability 


EMR/RE- 

89-05619 15:13000 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


15:12521 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
15:13591 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
15:14051 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
15:14059 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
15:13605 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
15:12575 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
EPA- 
440/1-74/030 15:13616 See PB-89-238141/XAB 
440/2-79/027 15:12517 See PB-89-238133/XAB 
450/3-88/015 15:14907 See PB-90-119785/XAB 
520/1-89-028 15:12927 See UCRL-21219 
520/1-89/015 15:14878 See PB—89-226377/XAB 
530/SW-90/008 15:14915 See PB—-90-120544/XAB 
600/3-89/074 15:15052 See PB-90-120049/XAB 
600/3-89/076 15:14909 See PB—90-120023/XAB 
600/4-89/019 15:15189 See DOE/DP/00539-061 
600/D-89/132 15:13997 See PB-90-112541/XAB 
600/D-89/137 15:15178 See PB—-90-116179/XAB 
600/D-89/153 15:13894 See PB-90-116732/XAB 
600/D-89/154 15:15243 See PB-90-119256/XAB 
600/D-89/155 15:15167 See PB—90-119249/XAB 
600/D-89/158 15:15224 See PB—90-119215/XAB 
600/D-89/161 15:15121 See PB-90-116765/XAB 
600/D-89/163 15:13893 See PB-90-116641/XAB 
600/D-89/166 15:14901 See PB—90-116617/XAB 
600/D-89/168 15:15042 See PB-90-116591/XAB 
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EPA- 


Report Abstract Source of 
Number Number Availability 


600/D-89/171 15:15122 See PB—-90-116781/XAB 
600/D-89/173 15:15220 See PB—90-116096/XAB 
600/D-89/185 15:14897 See PB-90-116153/XAB 
600/D-89/188 15:14896 See PB—90-116138/XAB 
600/J-88/345 15:14885 See PB—89-237135/XAB 
600/J-88/390 15:14893 See PB—90-103219/XAB 
600/J-88/412 15:15125 See PB-90-117177/XAB 
600/J-89/014 15:15216 See PB—89-236327/XAB 
600/J-89/017 15:15215 See PB-89-236293/XAB 
600/J-89/078 15:14894 See PB—90-103797/XAB 
600/J-89/095 15:15223 See PB—90-117151/XAB 
600/J-89/098 15:14905 See PB—90-117086/XAB 
600/J-89/114 15:15123 See PB-90-117110/XAB 
600/J-89/120 15:14442 See PB—90-113341/XAB 
90004320 15:14855 | OSTI; US Environmental Protection Agency, In- TI90004320 
dustrial Environmental Research Laboratory, 
Research Triangle Park, NC 27711 
EPA/AA/CTAB- 
89/06 15:14057 See PB—90-120130/XAB 
89/07 15:13572 See PB—90-120536/XAB 
EPA/AA/TSS/IM— 
89/3 15:14913 See PB-90-120148/XAB 
EPA/ROD/R- 
02-89/078 15:15146 See PB—90-124587/XAB 
02-89/079 15:12731 See PB—90-114695/XAB 
02-89/080 15:12730 See PB—90-114687/XAB 
03-89/070 15:15144 See PB—90-122441/XAB 
03-89/072 15:13971 See PB—90-122771/XAB 
03-89/074 15:13886 See PB—90-114703/XAB 
04-89/046 15:13969 See PB—90-120767/XAB 
04-89/047 15:13970 See PB—90-122672/XAB 
05-89/088 15:15145 See PB—90-122458/XAB 
05-89/089 15:13968 See PB-90-120759/XAB 
05-89/092 15:13890 See PB—90-115965/XAB 
05-89/093 15:13891 See PB-90-115973/XAB 
05-89/094 15:15116 See PB—-90-114794/XAB 
05-89/097 15:13887 See PB-90-114828/XAB 
06-89/049 15:13973 See PB—90-124371/XAB 
09-89/028 15:13888 See PB-90-114836/XAB 
09-89/033 15:15117 See PB—90-114844/XAB 
EPRI-CS- 
5161-Vol.3 15:13301 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
5501-Vol.4 15:13275 | Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
EPRI-EL- 
6599 15:14203 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6627 15:13675 | Research Reports Center, Box 50490, Palo Alto, 


CA 94303 
EPRI-GS— 

6165 15:13276 | Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

6373 15:12258 | Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

6577-Vol.1 15:13072 | Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

6577-Vol.2 15:13065 | Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

6610 15:14078 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

6612 15:14079 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

6621 15:13277 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

6622 15:13302 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

6625 15:13066 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

6646 15:13304 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
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6664 
6689 
6696 


EPRI-NP- 
6032 


6406 


6480-Vol.10 


6585 
6614 
6615 
6640 


EPRI-P- 
6543 


EPS— 
CE-02862 


ERP/CRL- 
87-79(TR) 


87-83(TR) 


88-33(TR) 


88-64(TR) 


88-70(TR) 


88-72(TR) 


ERP/ERL- 
88-60(TR) 


ES/ESH- 
8/A1 
8/V4 

ESC-— 


ETDE-mf- 
0740184 
0740191 
0740193 
0740194 
0740204 
0740257 
0740283 
0740285 
0740408 
0740427 
0740472 


Abstract 
Number 


15:12399 
15:13067 


15:13037 


15:12704 
15:13320 


15:13441 
15:13423 


15:13424 
15:13391 


15:13339 


15:13562 


15:14834 


15:12182 


15:12183 


15:12485 
15:12354 
15:12355 


15:12356 


15:12400 


15:14856 
15:12705 


15:12516 
15:14008 


15:14633 


15:13362 
15:12983 


15:14857 
15:13038 
15:14977 
15:14858 
15:14311 
15:13570 
15:14618 
15:13278 
15:12411 
15:15211 
15:12259 


Source of 
Availability 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

See NUREG/CR-5395-Vol.10 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 


Environment Canada. Environmental Protection 
Publications, 10 Wellington St., 12th PVM, 
Ottawa, ON, CAN K1A OHS. Prices: PRICES 
UPON REQUEST 


Canada Centre for Mineral and Energy Technol- 
ogy, Edmonton, AB (Canada). Coal 
Research Labs. 

Canada Centre for Mineral and Energy Technol- 
ogy, Edmonton, AB (Canada). Fuel 
Processing Lab. 

Canada Centre for Mineral and Energy Technol- 
ogy, Ottawa, ON (Canada) 

Canada Centre for Mineral and Energy Technol- 
ogy, Devon, AB (Canada) 

Canada Centre for Mineral and Energy Technol- 
ogy, Ottawa, ON (Canada) 

Canada Centre for Mineral and Energy Technol- 
ogy, Sydney, NS (Canada). Cape Breton 
Coal Research Lab. 


Canada Centre for Mineral and Energy Technol- 
ogy, Ottawa, ON (Canada). Combustion and 
Carbonization Lab. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 


NTIS (US Sales Only), PC AO7/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 


See LBL-27893 


NTIS (US Sales Only), PC A02/MF Ao1 
NTIS (US Sales Only), PC A02 


NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A99/MF A01 
NTIS (US Sales Only), PC A10/MF A041 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A07/MF A01 


DE90005701 
DE90005700 


DE90737968 
DE90737969 


DE90733385 
DE90733801 


DE90740184 
DE90740191 
DE90740193 
DE90740194 
DE90740204 
DE90740257 
DE90740283 
DE90740285 
DE90740408 
DE90740427 
DE90740472 
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ETDE-mf- 


Report 
Number 


0744427 
0744580 
0744604 
0744728 
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NTIS (US Sales Only), PC A20/MF AO1 
NTIS (US Sales Only), PC AO3/MF A01 
NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC AO3/MF A01 


DE90615566 


DE90744441 
DE90744608 
DE90744697 
DE90744736 
DE90744506 
DE90744507 





Report 
Number 


12056 
INP- 
1334/PH 


1336/PH 
1338/PH 
1339/PH 
1340/PH 


INS- 
759 
760 
761 
762 
763 
764 
765 

INS-T- 
489 

IPs 
2023/P-2/PL/B 


2028/P-3/E/B 
2035/P-3/E/B 
2036/P-3/E/B 
2037/P-5/PP/A 
2039/P-1/E/B 
2044/P-2/PL/A 
2049/P-6/PH/A 
2056/P-5/PP/A 


IPNO-TH— 
88-48 
88-51 
88-60 
88-65 
88-67 
88-70 
88-73 
89-2 
89-14 

IPRG- 
6-T-1011-82-3 

IR— 

190 

IRF-PREPR-— 
106 


110 


Abstract 
Number 


15:14145 
15:15499 
15:15449 
15:15450 
15:15451 
15:15544 
15:15325 
15:15500 
15:15516 
15:15326 
15:15452 
15:14674 
15:15501 
15:14705 
15:14260 
15:14757 
15:14758 
15:14706 
15:15643 
15:14675 
15:15524 
15:15453 
15:15634 
15:15502 
15:15545 
15:15546 
15:15547 
15:15548 
15:15549 
15:15550 
15:15503 
15:15551 
15:15034 
15:15811 
15:15368 


15:15369 


15:15793 
15:15790 
15:14780 
15:14759 


15:14737 


Source of 
Availability 


NTIS (US Sales Only), PC AO8/MF A01 


NTIS (US Sales Only), PC AO3/MF A01 
wns (US Sales Only), PC AO3/MF A01 
NTIS (US Sales Only), PC AOS/MF A01 
NTs (US Sales Only), PC AO2/MF A01 
NTIS (Us Sales Only), PC AO3/MF A01 


NTIS (US Sales Only), PC A03/MF A0O1 
NTIS (US Sales Only), PC A03/MF A0o1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC AO2/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC AO3/MF AO1 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
Nnis (US Sales Only), PC AOS/MF AO1 - OSTI; 
NTs (US Sales Only), PC AOS/MF AO1 - OSTI; 
NMS (Us Sales Only), PC A03/MF A01 - OSTI; 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO2/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PS 403/MF A014 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


COSTI P.O.B 20125, TEL-AVIV 61201 

See PB-90-116484/XAB 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

See AD-A-211572/3/XAB 

See AD-A-211461/9/XAB 

See SLAC-PUB-5157 

— - Sales Only), PC A03/MF A01 - OSTI; 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


GPO 
Dep. 


Order 
Number 


DE90744456 
DE90615234 
DE90615540 
DE90615541 
DE90615556 
DE90615591 
DE90741463 
DE90741459 
DE90741460 
DE90741461 
DE90741462 
DE90741464 
DE90741465 
DE90741447 
DE90615662 
DE90616421 
DE90616400 
DE90616291 
DE90615386 
DE90616282 
DE90615621 
DE90615542 
DE90615367 
DE90741287 
DE90741288 
DE90741289 
DE90741290 
DE90741291 
DE90741301 
DE90741302 


DE90741306 
DE90741303 


DE90615243 


DE90615244 


DE90616422 
DE90616296 
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er ————————————————————————— 


89-43 
89-52 


JA- 
6273 

JAERI-M- 
89-092 
89-097 
89-100 
89-102 
89-108 
89-109 
89-110 
89-111 
89-112 
89-113 
89-114 
89-116 
89-117 
89-118 
89-119 
89-121 
89-125 
89-204 


JINR- 
13-88-779 


13-88-817 
13-88-818 
13-88-819 
13-88-855 


JINR-E- 
13-88-892 


5-88-726 


JINR-R- 
10-88-853 


10-88-854 
10-88-870 


11-88-784 
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Abstract 
Number 


15:15644 
15:15370 
15:15504 
15:14760 
15:15645 
15:15614 
15:15552 
15:14736 
15:15583 
15:15553 
15:15454 


15:14738 


15:14601 


15:13356 
15:13400 
15:15646 
15:14707 
15:14083 
15:14676 
15:12707 
15:15805 
15:13426 
15:13427 
15:13401 
15:15647 
15:15679 
15:13402 
15:14677 
15:14527 
15:13428 
15:15534 


15:14761 


15:14762 


15:14763 


15:14764 


15:14765 


15:14766 


15:15615 


15:14768 
15:14769 
15:14628 


15:15623 


Source of GPO 
Availability Dep. 


NTIS (US Sales Only), PC A03/MF A01 - OST]; 
aan Sales Only), PC A02/MF A01 - OSTI; 
aan Sales Only), PC A02/MF A01 - OSTI; 
we we Sales Only), PC A02/MF A01 - OSTI; 
Nnis (US Sales Only), PC A04/MF A01 - OSTI; 
wns (US Sales Only), PC A03/MF A01 - OSTI; 
nan Sales Only), PC A03/MF A01 - OSTI; 
wns (US Sales Only), PC A03/MF A01 - OSTI; 
wre ane Sales Only), PC A02/MF A01 - OSTI; 
NTIS (Us Sales Only), PC A02/MF A01 - OSTI; 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


See AD-A-211465/0/XAB 


NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A08/MF A01 

NTIS (US Sales Only), PC A09/MF A01 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A04/MF A01 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC AO5/MF A01 

NTIS (US Sales Only), PC A08/MF A01 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A04/MF A01 

NTIS (US Sales Only), PC A11/MF A01 

NTIS (US Sales Only), PC AO5/MF A01 

NTIS (US Sales Only), PC A10/MF AO1 

Japan Atomic Energy Research institute, Tokai- 
mura, Naka-gun, Ibaraki-ken 319-11, Japan 


), 
)s 
), 
), 
), 
), 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A02/MF A01 - OSTI: 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


Order 
Number 


DE90615387 
DE90615245 
DE90615235 
DE90616433 
DE90615407 
DE90615187 
DE90615581 
DE90616297 
DE90615579 
DE90615592 
DE90615537 


DE90616298 


DE90741457 
DE90741458 
DE90741481 
DE90741455 
DE90741482 
DE90741484 
DE90741477 
DE90741454 
DE90741453 
DE90741456 
DE90741479 
DE90741480 
DE90741483 
DE90741476 
DE90741478 
DE90741467 
DE90741466 


DE90616426 
DE90616435 
DE90616427 
DE90616428 


DE90616417 


DE90616423 


DE90615188 


DE90616415 
DE90616416 
DE90616473 


DE90615185 


Distribution 
Category 





Report 
Number 


13-88-882 
13-88-883 
2-88-748 
2-88-814 
2-88-838 
2-88-843 
2-88-85 1 
2-88-878 
2-88-879 
7-88-711 


JMF- 
8901 
8902 
8907 
Juel- 
2171 
2285 
2288 
2297 
Juei-Spez— 
495 
510 
511 
514(v.1) 
515 
516 
K/CSD/TM- 
75-Rev.1 
91 
K/TR- 
89/7 
KCP- 
613-4169 
613-4170 
613-4171 
613-4237 
KEK- 
89-1 
89-2 
89-4 
89-5 
89-6 
KEK-PR- 
89-1 
KFK- 
4472 
4512 
4617 
KFKIE- 
1989-19/G 


1989-34/A 


KURRI-TR- 
318 
319 
320 


KWU-TB-V591 E/D— 


1507-R1 


Abstract 
Number 


15:14770 
15:14771 
15:15616 
15:15617 
15:15618 
15:15619 
15:15620 
15:15621 
15:15622 
15:14767 
15:13692 
15:13099 
15:13991 
15:14772 
15:13001 
15:14158 
15:13429 
15:14063 
15:14773 
15:14774 
15:13357 
15:15527 
15:15528 


15:15807 
15:15824 


15:14208 


15:14787 
15:14629 
15:14630 
15:15806 


15:15413 
15:14708 
15:14709 
15:14775 
15:15414 
15:15327 
15:13430 
15:13431 
15:13432 
15:13342 
15:15455 
15:15512 
15:14528 
15:15193 
15:13433 


15:12635 


Source of 
Availability 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
yo Sales Only), PC A03/MF A01 - OSTI:; 
NTs (US Sales Only), PC A03/MF A01 - OSTI; 
nies ass Sales Only), PC A03/MF A01 - OSTI; 
NTIS (Us Sales Only), PC A02/MF A01 - OSTI; 


NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 

INIS 

NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC AO4/MF AO1 
NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC AO5/MF AO‘ 


NTIS (US Sales Only), PC AO4/MF AO1 
NTIS (US Sales Only), PC A11/MF AO1 
NTIS (US Sales Only), PC AOS/MF AO1 
NTIS (US Sales Only), PC AO5/MF AO1 


NTIS (US Sales Only), PC AO4/MF AO1 
NTIS (US Sales Only), PC AO7/MF AO1 
NTIS (US Sales Only), PC AO6/MF AO1 
NTIS (US Sales Only), PC AO4/MF AO‘ 
NTIS (US Sales Only), PC AO4/MF AO1 
NTIS (US Sales Only), PC AO6/MF AO‘ 


NTIS. PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


NTIS (US Sales Only), PC AO7/MF A01 
NTIS (US Sales Only), PC A11/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A13/MF A01 


NTIS (US Sales Only), PC A13/MF AO1 

NTIS (US Sales Only), PC AO5/MF A01 

NTIS (US Sales Only), PC A11/MF AO1 

NTIS (US Sales Only), PC AO4/MF AO1 

NTIS (US Sales Only), PC AO5/MF AO1 
INIS 


NTIS (US Sales Only), PC AOS/MF AO‘ 
INIS 


NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
Copy held by UB/TIB Hannover 


NTIS, PC A03/MF A01 - OST! 


Order 
Number 


DE90616424 
DE90616425 
DE90615201 
DE90615202 
DE90615203 
DE90615204 
DE90615205 
DE90615190 
DE90615191 
DE90616434 
DE90710726 
DE90710732 
DE90741943 
DE90744508 
DE90740188 
DE90744695 
DE90740288 
DE90740279 
DE90744622 
DE90744619 
DE90744578 
DE90744624 
DE90744623 


DE90004491 
DE90005681 


DE90006077 


DE90005708 
DE90005707 
DE90005706 
DE90005015 


DE90741485 
DE90741445 
DE90741487 
DE90741444 
DE90741486 


DE90741370 
DE90744620 
DE90744700 
DE90744606 
DE90616368 
DE90615557 
DE90741373 


DE90741372 
DE90741371 


DE90005531 


MF-602 
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L= 


Report 
Number 


L— 
16590 
16606 
LA- 
11555-MS 
11642-MS 
11660-MS 


11667-MS 
11668-MS 
11673-MS 
11699-PR 


11709-PR 
11715-MS 


11717-HDR 


11721-T 
11727-MS 


11729-MS 
11730-MS 
11744-M 


9184-M-Rev. 


LA-UR- 
89-4077 
89-4083 
89-4104 
89-4190 


89-4205 


89-4210 
89-4211 
89-4215 
89-4241 
89-4252 
89-4253 
LAL- 
88-42 
88-49 
LBL- 
25820 
25979 
26934 
27048 
27065 
27400 
27424 
27687 
27730 
27786 
27855 
27893 
27959 
27963 
28008 
28021 
28048 
28105 
28111 
28149 
LIU-TEK-LIC— 
1989-11 


LPNHEP-— 
88-01 

LU-TP— 
88-22 


89-2 
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Abstract 
Number 


15:13494 
15:14085 


15:14804 
15:14805 
15:14529 


15:15788 
15:15092 
15:14671 
15:14828 


15:12984 
15:14788 
15:13126 
15:15415 
15:14261 


15:12637 
15:14262 
15:12985 
15:15584 


15:14867 
15:14084 
15:15597 
15:15608 


15:14159 


15:15505 
15:15490 
15:12708 
15:14710 
15:14678 
15:15680 


15:15416 
15:15417 


15:15456 
15:14739 
15:12709 
15:14631 
15:14632 
15:12710 
15:15681 
15:15418 
15:15491 
15:14688 
15:15506 
15:14633 
15:15328 
15:14410 
15:15457 
15:14679 
15:12711 
15:14209 
15:15371 
15:15525 


15:13343 


15:15419 
15:15459 


15:15460 


Source of 
Availability 


See N-90-10140 
See N—90-10248 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


See NUREG/CR-5424 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO04/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A07/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A011 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A011 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS 

NTIS, PC A03/MF A01; OSTI; INIS 

NTIS, PC AO2/MF A011 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A07/MF A01; OSTI; INIS; GPO Dep. 


NTIS (US Sales Only), PC A08/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A02/MF AO1 - OSTI; 
INIS 
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DE90006186 
DE90005359 
DE90006167 


DE90004492 
DE90005360 
DE90005718 


DE90004475 
DE90005014 
DE90005690 
DE90005833 
DE90005317 


DE90005582 
DE90005738 
DE90006027 
DE90004476 


DE90004836 
DE90004838 
DE90004840 
DE90004857 


DE90004859 


DE90004860 
DE90004861 
DE90004862 
DE90004864 
DE90004866 
DE90004869 


DE90741307 
DE90741308 


DE90006111 
DE90006114 
DE90006094 
DE90006116 
DE90006106 
DE90006104 
DE90006095 
DE90006071 
DE90006109 
DE90006103 
DE90006099 
DE90006098 
DE90006102 
DE90006087 
DE90006112 
DE90006097 
DE90006088 
DE90006084 
DE90006072 
DE90006086 


DE90616369 


DE90741296 
DE90615543 


DE90615544 


MF-7085; 
MF-706 


MF-520 
MF-410 
PC-410; 
PC-700 
PC-700 
PC-701 
MF-251 
MF-414 
MF-705; 
MF-700 
MF-700 
PC-701 
MF-700 
MF-705 


MF-902 
MF-904 
MF-910 
MF-906; 
MF-904 
MF-904; 
MF-906 
MF-414 
MF-410 
MF-703 
MF-414 
MF-910 
MF-910 





89-4 
89-5 
89-6 
89-7 


LU/CMMER- 
CE-02847 


LUND-MPh- 
88-17 


LUNFD6-TFME- 
1019-1-11-1989 


LUTFD2-TFKF— 
1012-1-106-1989 


1014-1-99-1989 


LYCEN- 
88-22 
M- 
616 
8803 
MAFF-FRDR- 
20 


MCD/ENG/RD— 
88-01 

MDP- 
88/17 


MEA- 
2088 
MECL- 
89-05125 


MEM- 
MG-12117 


MERP/CRL- 
86-154 


MHETA- 
88-214-1952 

MICROLOG— 
89-03685 
89-03921 
89-04093 
89-04228 
89-04292 
89-04319 


Abstract 
Number 


15:15461 
15:15462 
15:15463 
15:15554 


15:15329 


15:13851 


15:15624 


15:15458 


15:14264 


15:14265 


15:15598 


15:14549 
15:12573 


15:15093 


15:13790 


15:12403 


15:13447 


15:12486 


15:15825 


15:12361 


15:14880 


15:13671 
15:13606 
15:14874 
15:13977 
15:13724 
15:13872 


MICROLOG— 


Source of Order 
Availability Number 


Distribution 
Category 


NTIS (US Sales Only), PC A02/MF A01 - OSTI: 
wre a Sales Only), PC A02/MF A01 - OSTI; 
wns ue Sales Only), PC A02/MF A01 - OSTI; 
nn (US Sales Only), PC A02/MF A01 - OSTI; 
NTIS (Us Sales Only), PC A02/MF A01 - OSTI; 


DE90615532 
DE90615545 
DE90615533 
DE90615593 
DE90615506 
PC Memorial University of Newfoundiand, Cen- 

tre for Newfoundland Studies, St. John’s, NF, 

CAN A1B 3Y1; MF CANMET/TID, Energy, 

Mines and Resources Canada, 555 Booth 


St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $30.00 CAN; MF $10 CAN 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90615192 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


DE90615531 


NTIS (US Sales Only), PC AO6/MF A011 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


DE90615663 


DFE90615664 


NTIS (US Sales Only), PC A04/MF A01 DE90741295 


See N-90-10385 
See PB—89-235188/XAB 


DE90616024 


NTIS (US Sales Only), PC AO6/MF A01 - OSTI; 
INIS 


See PB—90-115155/XAB 


Research and Productivity Council, Fredericton, 
NB (Canada) 


See NUREG/CR-5492 


PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20C, Ottawa, ON, CAN 
K1A 0G1; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ot- 
tawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN 


PC Manitoba Energy and Mines., Information 
Centre, 555-330 Graham Ave., Winnipeg, 
MB, CAN RSC 4E3; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


Canada Centre for Mineral and Energy Technol- 
ogy, Devon, AB (Canada) 


See PB—89-230544/XAB 


See BCH/RP-—89-03685 
See NTRR-89-03921 
See NSME-89-04093 
See TRI-89-04228 

See CMHC—-0238/M3 
See OH/RD—-88-228-K 
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89-04439 15:15206 See OH/RD-88-225-K 
89-04617 15:15254 See GS-89-1B 
89-04635 15:15257 See GS—89-1D 
89-04645 15:13831 See CFS/MA-212 
89-04646 15:13832 See CFS/MA-213 
89-04647 15:13833 See CFS/MA-214 
89-04648 15:13834 See CFS/MA-215 
89-04649 15:13835 See CFS/MA-216 
89-04809 15:13557 See OH/RD-88-220-K 
89-04811 15:13284 See OH/RD-89-69-K 
89-04818 15:14530 See OH/RD-88-315-K 
89-04856 15:13303 See OH/RD-88-138-K 
89-04909 15:13661 See OME-89-04909 
89-05040 15:13815 See OTC—TEPP-89-01 
89-05118 15:12995 See CFS/VB-89-05118 
89-05125 15:12486 See MECL-89-05125 
89-05129 15:14081 See GAI-89-05129 
89-05176 15:15037 See OH/RD-88-266-K 
89-05177 15:15036 See OH/RD-88-262-K 
89-05190 15:13837 See CPS—EPS3/CI/1 
89-05325 15:13589 See BCMEMPR-89-05325 
89-05360 15:13685 See MISA-—89-05360 
89-05362 15:14059 See EMR/TE-86-9 
89-05365 15:13591 See EMR/TE-86-6 
89-05366 15:12521 See EMR/TE-86-5 
89-05384 15:13605 See EMR/TE-87-2 
89-05390 15:12484 See EMR/CANMET-688100 
89-05491 15:12575 See EMR/TE-TE87-3 
89-05619 15:13000 See EMR/RE-89-05619 
89-05674 15:13733 See EEL—M91-7/8-1987E 
89-05789 15:13676 See HQ-89-05789 
89-05836 15:13670 See BCH-8S-05836 
89-05843 15:13672 See BCH-SP8906 
89-05894 15:15825 See MEM—MG-12117 
MINTEK-M— 
299D 15:14266 Available from the Council for Mineral Technol- 
ogy, Private Bag X3015, Randburg, 2125, 
South Africa. 
MISA 
89-05360 15:13685 | PC Ontario Ministry of the Environment, Public 
Information Office, 135 St. Clair Ave. West, 
Toronto, ON, CAN M4V 1P5; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 
MIT-EL- 
88-013-WP 15:12319 | Massachusetts Institute of Technology, Cam- 
bridge (USA) 
MLM- 
3611 15:15420 NTIS, PC A03/MF A0O1 - OSTI; GPO Dep. .99: DE90005702 PC-406 
3613 15:14797 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. .99: DE90005696 PC-701 
3615 15:15787 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE90004826 MF-700 
MMT- 
2 15:12181 See ECN-223 
MOA- 
262-0003-85 15:13863 COSTI P.O.B 20125, TEL-AVIV 61201 
452-0213-83 15:13864 COSTI P.O.B 20125, TEL-AVIV 61201 
452-0214-83 15:13865 COST! P.O.B 20125, TEL-AVIV 61201 
459-0003-85 15:13866 COST! P.O.B 20125, TEL-AVIV 61201 
459-0006-84 15:13102 COSTI P.O.B 20125, TEL-AVIV 61201 
461-0003-84 15:13867 COSTI P.O.B 20125, TEL-AVIV 61201 
463-0018-85 15:13868 COSTI P.O.B 20125, TEL-AVIV 61201 
MOE 
05-09-APP-A 15:13686 See MOEI-PP—17-87 
2311 15:12614 See HUJ-CIAC—8711 
PP-1-89 15:13587 COST! P.O.B 20125, TEL-AVIV 61201 
MOEI-CU_- 
1-88 15:12366 COST! P.O.B 20125, TEL-AVIV 61201 
2-88 15:12409 COST] P.O.B 20125, TEL-AVIV 61201 
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MOE-EC— 
03-89 
1-87 
1-89 
2-87 
2-88 
2-88 
2-89 
26-87 
3-87 
3-88 
3-88 
4-88 
6-88 
8-88 
9-88 

MOEI-ES— 
10-88 

MOEIL-ESRA- 
1-87 
8-A-1130-83 

MOEI-GSI- 
19-88 

MOEI-PP-— 
1-88 
10-87 
16-87 
17-87 
29-87 
3-88 
4-88 
5-88 

MOEIF-RD- 
03-89 
04-89 
05-89 
06-89 
07-89 
1-88 
1-89 
11-87 
11-88 
14-88 
15-87 
15-88 
16-88 
17-88 
19-87 
2-88 
20-87 
21-87 
21-88 
22-87 
22-88 
24-87 
24-87 
24-88 
25-87 
25-87 
26-88 
27-88 
28-87 
28-88 
29-88 
30-87 
30-88 
31-87 
31-88 
32-87 
34-87 
34-88 


Abstract 
Number 


15:13773 
15:13718 
15:13758 
15:13992 
15:13767 
15:13768 
15:13769 
15:13775 
15:13770 
15:13771 
15:13772 
15:14004 
15:13774 
15:13638 
15:13869 


15:12450 


15:15035 
15:15280 


15:12599 


15:13651 
15:13584 
15:13652 
15:13686 
15:13588 
15:14868 
15:12535 
15:13660 


15:13042 
15:13075 
15:13069 
15:13032 
15:13778 
15:13198 
15:14010 
15:13043 
15:13993 
15:13794 
15:13201 
15:13076 
15:12404 
15:14589 
15:13708 
15:13199 
15:12615 
15:13104 
15:13108 
15:13044 
15:13202 
15:13077 
15:13078 
15:12293 
15:13178 
15:13179 
15:13793 
15:13796 
15:13002 
15:13045 
15:12633 
15:13779 
15:12616 
15:13780 
15:13012 
15:13709 
15:13781 
15:13109 


Source of 
Availability 


COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COST! P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 


COSTI P.C.2 20125, TEL-AVIV 61201 


COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 


COSTI P.O.B 20125, TEL-AVIV 61201 


COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 


COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
See TBRS—017-388 

COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COST! P.O.B 20125, TEL-AVIV 61201 
See TBRS—5-5017-13-4 

See TIIT-5-5017-13-4-A 

COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
See TIIT-013-093-1 

COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
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35-87 15:13003 COST! P.O.B 20125, TEL-AVIV 61201 
35-88 15:13782 COST P.O.B 20125, TEL-AVIV 61201 
35-88 15:13785 See MOEI-RD-52-88 
37-88 15:13046 COST! P.O.B 20125, TEL-AVIV 61201 
38-88 15:13120 COST! P.O.B 20125, TEL-AVIV 61201 
39-88 15:13181 COSTI P.O.B 20125, TEL-AVIV 61201 
4-88 15:13200 COST! P.O.B 20125, TEL-AVIV 61201 
41-88 15:13033 COST! P.O.B 20125, TEL-AVIV 61201 
42-88 15:13047 COSTI P.O.B 20125, TEL-AVIV 61201 
43-88 15:13710 COSTI P.O.B 20125, TEL-AVIV 61201 
45-88 15:14011 COSTI P.O.B 20125, TEL-AVIV 61201 
46-88 15:13203 COST! P.O.B 20125, TEL-AVIV 61201 
47-88 15:13204 COST! P.O.B 20125, TEL-AVIV 61201 
48-88 15:13079 COSTI P.O.B 20125, TEL-AVIV 61201 
49-88 15:14012 COST! P.O.B 20125, TEL-AVIV 61201 
5-88 15:13119 COST! P.O.B 20125, TEL-AVIV 61201 
50-88 15:13783 COSTI P.O.B 20125, TEL-AVIV 61201 
51-88 15:13784 COSTI P.O.B 20125, TEL-AVIV 61201 
52-88 15:13785 COSTI P.O.B 20125, TEL-AVIV 61201 
53-88 15:13110 COSTI P.O.B 20125, TEL-AVIV 61201 
54-88 15:13205 COSTI P.O.B 20125, TEL-AVIV 61201 
55-88 15:13031 COSTI P.O.B 20125, TEL-AVIV 61201 
56-88 15:13048 COSTI P.O.B 20125, TEL-AVIV 61201 
6-87 15:13776 COSTI P.O.B 20125, TEL-AVIV 61201 
6-88 15:13177. COSTI P.O.B 20125, TEL-AVIV 61201 
7-87 15:13777 COST P.O.B 20125, TEL-AVIV 61201 

MPE-PREPRINT— 
149 15:15330 See N-89-29298 

MPI-PAE/Exp.El.— 
202 15:14776 NTIS (US Sales Only), PC AO6/MF A01 DE90744618 
210 15:14777 NTIS (US Sales Only), PC AO5/MF A01 DE90744626 


212 
213 
MSHA/IR- 

1169 
1177 
1189 
1193 
1195 


15:15421 
15:15464 


15:12412 
15:12350 
15:14593 
15:14594 
15:13870 


NTIS (US Sales Only), PC AO7/MF A01 
NTIS (US Sales Only), PC A07/MF A01 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OST! 
NTIS, PC A15/MF A01 - GPO - OSTI 
NTIS, PC A22/MF A01 - GPO - OSTI 
NTIS, PC A03/MF A01 - OST] 


DE90744627 
DE90744628 


DE90005178 
DE90003747 
DE90005376 
DE90005375 
DE90005336 


N- 
89-28856 15:14210 NTIS, PC AO8/MF A01 
89-29159 15:15555 NTIS, PC AO7/MF A0O1 
89-29298 15:15330 Fachinformationszentrum Karlsruhe, 7514 
Eggenstein-Leopoldshafen 2, Fed. Republic 
of Germany 
89-29490 15:14211 NTIS, PC A03/MF A01 
89-30075 15:15331 NTIS, PC AO7/MF A01 
89-30096 15:14212 NTIS, PC AO3/MF A01 
90-10140 15:13494 NTIS, PC A19/MF AO1 
90-10183 15:14213 NTIS, PC AO3/MF A0O1 
90-10248 15:14085 PREVIEW 
90-10385 15:14549 NTIS, PC AO8/MF A0O1 
90-10737 15:14160 NTIS, PC AO2/MF A01 
90-11144 15:14161 NTIS, PC A03/MF A01 
NAC-— 
86-06 15:14778 Available from the CSIR, National Accelerator 
Centre, P.O. Box 72, Faure, 7131, South 
Africa. 
NADC-— 
89037-60 15:14192 See AD-A-213094/6/XAB 
NAS— 
1.15:101071 15:14213 See N—-90-10183 
1.15:102326 15:14211 See N-89-29490 
1.15:102350 15:14160 See N--90-10737 
1.15:102382 15:14161 See N—¥0-11144 
1.26:183196 15:14212 See N-89-30096 
1.26:184908 15:15331 See N-89-30075 
1.26:185488 15:15555 See N-89-29159 
1.26:185834 15:14210 See N-89-28856 
1.26:185909 15:15330 See N-89-29298 
1.55:3037 15:13494 See N—-90-10140 
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1.55:3047 15:14549 See N-90-10385 
1.60:2955 15:14085 See N—90-10248 
NASA-CP- 
3037 15:13494 See N-90-10140 
3047 15:14549 See N—90-10385 
NASA-CR- 
183196 15:14212 See N-89-30096 
184908 15:15331 See N-89-30075 
185488 15:15555 See N-89-29159 
185834 15:14210 See N-89-28856 
185909 15:15330 See N—89-29298 
NASA-TM-— 
101071 15:14213 See N—90-10183 
102326 15:14211 See N-89-29490 
102350 15:14160 See N—90-10737 
102382 15:14161 See N—90-11144 
NASA-TP— 
2955 15:14085 See N—90-10248 
NEANDC(J)- 
145/U 15:15534 See JAERI-M-89-204 
NEDOJ-P- 
8717 15:13594 NTIS (US Sales Only), PC A07 DE89782627 
8812 15:14873 NTIS (US Sales Only), PC A11/MF A01 DE90742055 
8821 15:13050 NTIS (US Sales Only), PC AO8/MF A01 DE90742056 
15:14049 NTIS (US Sales Only), PC AO6/MF A01 DE90742057 


15:15194 NTIS (US Sales Only), PC A04/MF A01 - OSTI; DES0616094 
INIS 


15:12712 NTIS (US Sales Only), PC AO5/MF A01 - OSTI; DE90616491 
INIS 

15:12713 NTIS (US Sales Only), PC A04/MF A0O1 - OSTI; DE90616492 
INIS 


15:12714 | NTIS (US Sales Only), PC AO7/MF A01 - OSTI; DE90616493 
INIS 


15:12715 NTIS (US Sales Only), PC AO4/MF A01 - OSTI; DE90616494 
INIS 


15:12487 NTIS, PC AO6/MF A01 - OSTI; GPO Dep. .99: DE90004708 
15:12488 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 99: DE90004709 


15:13511 See PB-89-237986/XAB 
15:14838 See AD-A—211664/8/XAB 
15:13797 See TNO-HMT-R-88/253B 


9770107 15:12337 NTIS (US sales only) PC, A03/MF A01 
NRCN- 

598 15:15648 NTIS (US Sales Only), PC A04/MF A011 - OSTI; DE90615371 

INIS 
NRL-MR- 

6517 15:15386 See AD-A-211665/5/XAB 

6522 15:14610 See AD-A-212706/6/XAB 

6549 15:15636 See AD-A-213137/3/XAB 

6550 15:14616 See AD-A-—213373/4/XAB 

6569 15:14832 See AD-A—213340/3/XAB 

NRL-R- 
9226 15:15241 See AD-A-213134/0/XAB 
NSME- 

89-04093 15:14874 | PC Nova Scotia Dept. of the Environment, 5151 
Terminal Bidg., 5th Floor, PO Box 2107, Hali- 
fax, NS, CAN B3J 3B7; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


15:12294 Nova Scotia Research Foundation Corporation, 
Dartmouth, NS (Canada) 

15:12295 Nova Scotia Research Foundation Corporation, 
Dartmouth, NS (Canada) 
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NSS/R- 


151 15:12716 DE90616495 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 


NTRR- 


89-03921 15:13606 PC Northwest Territories Dept. of Renewable 
Resources, P.O. Box 1320, Yellowknife, NT, 
CAN X1A 2L9; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 


PC N/C; MF $10 CAN 


NU-CENTER-QEFP— 
1989-2 

NUREG- 
0020-Vol.13-No.10 
0040-Vol.13-No.3 
0304-Vol.14-No.3 


0386-DIGEST-No.5- 


Rev.4 
0386-Digest-No.5 
Rev.3 

0540-Vol.11-No.10 

0750-Vol.30-No.1 

0750-Vol.30-No.2 

0837-Vol.9-No.3 

0940-Vol.8-No.3 

1316 

1326 

1361 

1388 
NUREG/CR- 

2000-Vol.8-No.11 

2331-Vol.9-No.2 

3444-Vol.6 

3668 

4469-Vol.8 

5057 

5249 

5307 

5354 

5380 

5384 

5395-Vol.10 

5421 

5424 

5433 

5453-Vol.1 

5453-Vol.2 

5453-Vol.3 

5453-Vol.4 

5454 

5458 

5465 

5478 

5483 

5486 

5492 

5509 
NUREG/IA- 

0013 
NVBRPC- 


15:14190 


15:13307 
15:13369 
15:13370 
15:13372 


15:13371 


15:13373 
15:13374 
15:13375 
15:13434 
15:13376 
15:13344 
15:13345 
15:13358 
15:12717 


15:13377 
15:13435 
15:13436 
15:13323 
15:13324 
15:13384 
15:13437 
15:13325 
15:13438 
15:13439 
15:13440 
15:13441 
15:13326 
15:15788 
15:13442 
15:12718 
15:12719 
15:12720 
15:12721 
15:13443 
15:13378 
15:13444 
15:13445 
15:13446 
15:13327 
15:13447 
15:13379 


15:13448 


See AD-A-212994/8/XAB 


NTIS, 
NTIS, 
NTIS, 
NTIS, 


NTIS, 


NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 


NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 


NTIS, 


PC A22/MF A01 - GPO; OSTI; INIS 
PC AO6/MF A01 - GPO; OSTI; INIS 
PC A04/MF A01 - GPO; OSTI; INIS 
PC A23/MF A01 - GPO - OSTI 


PC A25/MF A01 - GPO - OSTI 


PC A14/MF A01 - GPO; OSTI; INIS 
PC AO5/MF A01 - GPO; OSTI, INIS 
PC AOS/MF A01 - GPO; OSTI; INIS 
PC A11/MF A01 - GPO; OSTI; INIS 
PC A15/MF A01 - GPO - OSTI 

PC A03/MF A01 - GPO; OSTI; INIS 
PC AO5/MF A01 - GPO; OSTI; INIS 
PC A03/MF A01 - GPO; OSTI; INIS 
PC A03/MF A01 - GPO; OSTI; INIS 


PC AO6/MF A01 - GPO; OSTI; INIS 
PC A07/MF A01 - GPO - OSTI 

PC A04/MF A01 - GPO; OSTI; INIS 
PC A14/MF A01 - GPO; OSTI; INIS 
PC A04/MF A01 - GPO; OSTI; INIS 
PC A04/MF A01 - GPO; OSTI; INIS 
PC A16/MF A01 - GPO; OSTI; INIS 
PC A03/MF A01 - GPO; OSTI; INIS 
PC E14/MF E02 - GPO; OSTI; INIS 
PC A07/MF A01 - GPO - OSTI 

PC A07/MF A01 - GPO; OSTI; INIS 
PC A13/MF A01 - GPO; OSTI; INIS 
PC A04/MF A01 - GPO; OSTI; INIS 
PC A18/MF A011 - GPO - OSTI 

PC A03/MF A01 - GPO - OSTI 

PC A03/MF A01 - GPO; OSTI; INIS 
PC A04/MF A01 - GPO; OSTI; INIS 
PC AO5/MF A01 - GPO; OSTI; INIS 
PC AO5/MF A01 - GPO; OSTI; INIS 
PC A04/MF A01 - GPO; OSTI, INIS 
PC A07/MF A01 - GPO; OSTI; INIS 
PC AO5/MF A01 - GPO; OSTI; INIS 
PC A03/MF A01 - GPO; OSTI; INIS 
PC A04/MF A01 - GPO; OSTI; INIS 
PC A04/MF A01 - GPO; OSTI; INIS 
PC A13/MF A01 - GPO; OSTI; INIS 
PC A04/MF A01 - GPO; OSTI, INIS 


PC A03/MF A01 - GPO; OSTI; INIS 


T190004152 
T1I90004192 
7190004172 
T1I90004944 


T190004943 


TI90005976 
TI90005465 
TI90006035 
T1I90004906 
TI90005344 
TI90005364 
T190004828 
TI90005228 
T1I90004945 


TI90005466 
TI90004652 
T1I90003882 
T190005204 
TI90005362 
T190004518 
TI90004948 
TI90005363 
T190004212 
TI90004607 
T190004907 
TI90005205 
TI90005975 
TI900061 65 
T190004946 
TI90005498 
TI90005499 
TI90005500 
T1I90005501 
TI90005468 
TI90004606 
T190004522 
TI90006036 
T190004947 
T190005357 
T190006164 
T190005467 


TI90006025 


716U629 15:13871 Canadian Electrical Association, Research & 
Development, Suite # 500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. Prices: 
$75.00 NON-MEMBERS; MEMBERS: 
PRICES UPON REQUEST, FUNDS CAN 

NYSERDA- 
89-7 15:13786 | OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 

OSTI; New York State Energy Research Devel- 
opment Authority, Two Rockefeller Plaza, 
Albany, NY 12223 


T1I90005218 


89-12 15:13563 T190005219 
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Number 
89-14 


OCS/MMS- 
89-0043 


89-0079 

89-0082 

89/0075 
oG- 

2001 

2011 


OH/RD- 
262T509 


427G519 


88-220-K 


88-225-K 


88-228-K 


88-262-K 


Abstract 
Number 


15:13787 


15:12454 


15:12455 


15:12456 


15:12467 


15:14746 
15:15405 


15:13542 


15:14570 


15:13303 


15:13557 


15:15206 


15:13872 


15:15036 


15:15037 


15:14530 


Source of 
Availability 


OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 


OSTI; US Dept. of Interior, Minerals Manage- 
ment Service, MS642, 3810 Elden Street, 
Herndon, VA 22070 

OSTI; OCS Information Program, Office of Off- 
shore Information and Publications, Minerals 
Management Service, Mail Stop 642, 381 El- 
den Street, Herndon, VA 22070-4817 

OSTI; US Dept. of Interior, Minerals Manage- 
ment Service, MS642, 3810 Elden Street, 
Herndon, VA 22070 

See PB—90-120320/XAB 


TI90006053 


TIS90006058 


TI90006052 


See BNL—43698 
See BNL—43729 


Canadian Electrical Association, Research & 
Development, Suite #500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. Prices: 
$75.00 NON-MEMBERS; MEMBERS: 
PRICES UPON REQUEST FUNDS CAN 

Canadian Electrical Association, Research & 
Development, Suite #500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. Prices: 
$75.00 NON-MEMBERS; MEMBERS: 
PRICESUPON REQUEST, FUNDS CAN 

PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 

PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 

PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 

PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Rescurces Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 

PC Ontario Hydro Research Division, Editorial 
Section, 800 Kipling Ave., Toronto, Ont., 
CAN M8Z 5S4; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $10.00 CAN; MF $10 CAN 

PC Ontario Hydro Research Division, Editorial 
Section, 800 Kipling Ave., Toronto, Ont., 
CAN M8Z 5S4; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $10.00 CAN; MF $10 CAN 

PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 
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15:13284 | PC Ontario Hydro Researcii Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF 
OME- 
89-04909 15:13661 PC Ontario Ministry of Energy, Communications 
Services Group, 62 Wellesley St., West, 
Main Floor, Toronto, ON, CAN M7A 2B7; MF 
CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 
OPI- 
CE-92852 15:12457 PC Ontario Petroleum Institute, Inc., 70 Talbot 
Road South, Box 340, Lambeth, ON, CAN 
NOL 1S0; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ot- 
tawa, Ont., Canada K1A 0G1. Prices: PC 
$35.00 CAN; MF $10 CAN 
ORNL- 
6526/R10 15:15038 NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
6537 15:12722 NTIS, PC A16/MF A01; OSTI; INIS; GPO Dep. 
6594 15:12998 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
ORNL/CON- 


DE90004470 
DE90005021 
DE90004471 
15:13640 NTIS, PC A03/MF A01 - OSTI; GPO Dep. DE90004469 
15:15039 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
15:13449 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
15:14214 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
15:12723 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
15:15196 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
15:15682 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
15:15212 NTIS, PC AO2/MF A011 - OSTI; GPO Dep. 


DE90004940 
DE90004756 
DE90004757 
DE90004761 
DE90004758 
DE90005456 
DE90005588 


DE90005598 
DE90004258 
DE90004253 
DE90004252 
DE90004333 


15:14876 NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
15:14835 NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 
15:12980 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
15:12724 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
15:13328 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
ORNL/NSIC— 
200-Vol.8-No.11 15:13377 See NUREG/CR-2000-Vol.8-No.11 
ORNL/Sub- 
86-SB020/1 15:14013 NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
ORNL/TM- 


DE90004466 


10734 15:14554 NTIS, PC AO&/MF A01 - OSTI; GPO Dep. 


10836 
10989 
11018 


11285 
11316 
11328 
11357 
11362 
11382 
11385 
11389 
11433 
11452 


ORNLAr- 


89/50 


15:12725 
15:14711 
15:13329 


15:13326 
15:15808 
15:14799 
15:14812 
15:14825 
15:14829 
15:15040 
15:13445 
15:12726 
15:15809 


16:13396 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO8&/MF A01; OSTI; INIS; GPO Dep. 


See NUREG/CR-5421 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
See NUREG/CR-5478 

NTIS, PC A13/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


DE90004473 
DE90005024 
DE90005023 
DE90005020 


DE90005783 
DE90004463 
DE90005305 
DE90006129 
DE90006070 
DE90005025 


DE90004477 
DE90005782 


DE90004119 


89/53 15:15649 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

89/54 15:12989 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
OTA-E- 

409 15:13305 See PB—89-232748/XAB 


DE90006118 
DE90006082 
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, Report 
Number 


OTC- 
TEPP-89-01 


OTH- 
87-240 


88-282 


OTO- 
88-016 


88-019 


88-021 


OUP- 
89-03 


PAMA-— 
335 
PARAMETER/IE- 
198 
PATENTS-USA- 
Application7-408 586 
Application7-358 049 
Application7-395 547 
Application7-389,218 
4,853,301 


4,858,441 
4,861,408 


Application7-367 ,646 
4,859,054 


Application7-374 ,035 
4,858,476 


Application7-109,242 
Application7-383,111 
4,858,817 


PB 
89-116412/XAB 
89-116420/XAB 
89-116438/XAB 
89-116446/XAB 
89-116453/XAB 
89-194161/XAB 
89-194179/XAB 
89-222293/KAB 
89-223838/XAB 
89-223846/XAB 
89-224281/XAB 
89-224497/XAB 
89-225395/XAB 
89-225460/XAB 
89-225668/XAB 
89-226104/XAB 
89-226369/XAB 
89-226377/XAB 
89-226427/XAB 
89-227615/XAB 
89-229454/XAB 


Abstract 
Number 


15:13815 


15:13585 


15:14596 


15:14597 
15:14598 


15:14599 


15:14779 


15:12591 


15:13325 


15:12344 
15:12553 
15:13576 
15:13577 
15:13714 


15:14036 
15:14254 


15:14255 
15:14541 


15:14670 
15:14955 


15:15177 
15:15309 
15:15784 


15:13608 
15:13609 
15:13610 
15:13611 
15:13612 
15:13875 
15:13876 
15:13613 
15:15333 
16:15334 
15:15098 
15:15099 
15:15100 
15:15213 
15:15101 
15:15102 
15:14877 
15:14878 
15:12990 
15:14634 
15:15103 


Source of 
Availability 


PC Ontario Ministry of Transportation, Research 
and Development Branch, Customer code: 
32369, 1201 Wilson Ave., Downsview, ON, 
CAN M3M 1J8; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 


Available from H.M. Stationery Office, London, 
price Pound 33.50 

Available from H.M. Stationery Office, London, 
price Pound 39.50 


Available from British Library, Document Supply 
Centre, Boston Spa, Wetherby, West Yorks. 

Available from British Library, Document Supply 
Centre, Boston Spa, Wetherby, West Yorks. 

Available from The British Library Document 
Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ 


NTIS (US Sales Only), PC A03/MF A01 - OSTI: 
INIS 


COSTI P.O.B 20125, TEL-AVIV 61201 
See NUREG/CR-5307 


NTIS, PC AO3/MF A01 

NTIS, PC AO3/MF A01 

NTISPC NO3/MF A014 

NTISPC NO3/MF AO1 

Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

NTIS, PC AO2/MF AO1 

Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

NTISPC NO3/MF A01 

Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

NTIS, PC AO3/MF A01 

NTIS, PC A03/MF A01 

Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 


NTIS, PC EE99/MF E99 
NTIS, PC A99/MF E06 
NTIS, PC A99/MF E06 
NTIS, PC A99/MF E08 
NTIS, PC A99/MF E06 
NTIS, PC AO6/MF A01 
NTIS, PC A99/MF E06 
NTIS, PC A03/MF A01 
NTIS, PC AO07/MF A01 
NTIS, PC AOG6/MF A01 
NTISMF A041 

NTIS, PC A12/MF A01 
NTIS, PC AO5/MF A01 
NTIS, PC AOS/MF A01 
NTIS, PC AO6/MF A01 
NTIS, PC A10/MF A01 
NTIS, PC AO7/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO5/MF A01 
NTIS, PC E05/MF A01 
NTIS, PC AO3/MF A01 


DE90616436 
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89-230536/XAB 15:14879 NTIS, PC A03/MF A01 
89-230544/XAB 15:14880 NTIS, PC A03/MF A01 
89-231641/XAB 15:15104 NTIS, PC A20/MF A01 
89-231914/XAB 15:15214 NTIS, PC A99/MF E04 
89-232136/XAB 15:13816 NTIS, PC AO8/MF A01 
89-232144/XAB 15:13817 NTIS, PC AO4/MF A01 
89-232623/XAB 15:12567 NTIS, PC AOS/MF A01 
89-232748/XAB 15:13305 NTIS, PC A12/MF A01 
89-232805/XAB 15:14881 NTIS, PC A99/MF E04 
89-233449/XAB 15:14882 NTIS, PC A10/MF A01 
89-233506/XAB 15:14883 NTIS, PC AO7/MF A01 
89-233522/XAB 15:15105 NTIS, PC A10/MF A01 
89-233548/XAB 15:13614 NTIS, PC A19/MF AO1 
89-234645/XAB 15:15106 NTIS, PC A23/MF A01 
89-234652/XAB 15:15107. NTIS, PC A23/MF A01 
89-234660/XAB 15:15108 NTIS, PC A23/MF A01 
89-234678/XAB 15:12549 NTIS, PC A23/MF A01 
89-234686/XAB 15:15109 NTIS, PC A23/MF A01 
89-234694/XAB 15:15110 NTIS, PC A23/MF A01 
89-235097/XAB 15:13615 NTIS, PC A25/MF A01 
89-235154/XAB 15:13019 NTIS, PC AOS/MF A01 
89-235188/XAB 15:12573 NTIS, PC AO5/MF A01 
89-235352/XAB 15:12362 NTIS, PC A03/MF A01 
89-235451/XAB 15:15335 NTIS, PC AO8/MF A01 
89-235469/XAB 15:15336 NTIS, PC AO8&/MF A01 
89-235493/XAB 15:12550 NTIS, PC AO8/MF A01 
89-235501/XAB 15:14884 NTIS, PC AO6/MF A01 
89-235980/XAB 15:13994 NTIS, PC AOS/MF A01 
89-236269/XAB 15:13995 NTIS, PC AO7/MF A01 
89-236293/XAB 15:15215 NTIS, PC A03/MF AO1 
89-236327/XAB 15:15216 NTIS, PC A03/MF A01 
89-236434/XAB 15:15111 NTIS, PC A03/MF A01 
89-236665/XAB 15:15217 NTIS, PC AO7/MF A01 
89-237135/XAB 15:14885 NTIS, PC AO2/MF A01 
89-237143/XAB 15:14590 NTIS, PC AO2/MF AO1 
89-237267/XAB 15:15041 NTIS, PC AO7/MF A041 
89-237291/XAB 15:14053 NTIS, PC AO7/MF A01 
89-237382/XAB 15:13877 NTIS, PC AO2/MF A01 
89-237432/XAB 15:14886 NTIS, PC A03/MF A01 
89-237556/XAB 15:14887 NTIS, PC E04/MF E04 
89-237721/XAB 15:14888 NTIS, PC AOS/MF A01 
89-237986/XAB 15:13511 NTIS, PC Ad2 
89-237994/XAB 15:14889 NTISCP T11 
89-238133/XAB 15:12517 NTIS, PC AO5/MF A01 
89-238141/XAB 15:13616 NTIS, PC A10/MF A01 
89-238166/XAB 15:13617 NTIS, PC A15/MF A01 
89-238174/XAB 15:13618 NTIS, PC AO7/MF A01 
89-238182/XAB 15:13619 NTIS, PC AO7/MF A01 
89-238224/XAB 15:13620 NTIS, PC AO3/MF A01 
89-238232/XAB 15:13621 NTIS, PC A03/MF A01 
89-238299/XAB 15:14890 NTIS, PC A03/MF A01 
89-865315/XAB 15:15112 = NTISPC NO1/MF NO1 
89-869689/XAB 15:15810 | NTISPC NO1/MF NO1 
89-870281/XAB 15:14163 =NTISPC NO1/MF NO1 
89-872469/XAB 15:14891 NTISPC NO1/MF NO1 
89-873145/XAB 15:14164 | NTISPC NO1/MF NO1 
89-873228/XAB 15:13543 NTISPC NO1/MF NO1 
89-873236/XAB 15:15282 §NTISPC NO1/MF NO1 
89-873376/XAB 15:14635 = NTISPC NO1/MF NO1 
89-873442/XAB 15:13878 = NTISPC NO1/MF NO1 
89-873509/XAB 15:14892 NTISPC NO1/MF NO1 
89-873582/XAB 15:13879 = NTISPC NO1/MF NO1 
89-873798/XAB 15:14833 = NTISPC NO1/MF NO1 
89-873871/XAB 15:15113  §=NTISPC NO1/MF NO1 
90-103219/XAB 15:14893 NTIS, PC A02/MF A01 
90-103797/XAB 15:14894 NTIS, PC A03/MF A01 
90-104662/XAB 15:13996 NTIS, PC AO3/MF A01 
90-106089/XAB 15:12727 NTIS, PC AO2/MF A01 
90-106204/XAB 15:15114 NTIS, PC AO3/MF A01 
90-106337/XAB 15:15115 NTIS, PC AO2/MF A01 
90-106501/XAB 15:12562 NTIS, PC A03/MF A041 
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90-106626/XAB 15:13622 NTIS, PC AO2/MF AO1 
90-106774/XAB 15:13623 NTIS, PC A12/MF A02 
90-106790/XAB 15:13880 NTIS, PC AO2/MF A01 
90-106998/XAB 15:13881 NTIS, PC AO2/MF A01 
90-108572/XAB 15:15337 NTIS, PC AO8/MF AO1 
90-108598/XAB 15:15338 NTIS, PC AOS/MF A01 
90-109109/XAB 15:13882 NTIS, PC AO3/MF A01 
90-111311/XAB 15:12728 NTIS, PC A03/MF A01 
90-111337/XAB 15:12729 NTIS, PC AO2/MF AO1 
90-111469/XAB 15:13624 NTIS, PC AO3/MF A01 
90-111741/XAB 15:13883 NTIS, PC A03/MF A01 
90-111758/XAB 15:13884 NTIS, PC A03/MF A01 
90-111766/XAB 15:13885 NTIS, PC A03/MF A01 
90-112541/XAB 15:13997 NTIS, PC AO3/MF A01 
90-113341/XAB 15:14442 NTIS, PC A03/MF A01 
90-114067/XAB 15:12522 NTIS, PC AO4/MF A01 
90-114422/XAB 15:14054 NTIS, PC A15/MF A02 
90-114430/XAB 15:14055 NTIS, PC A11/MF A01 
90-114513/XAB 15:13004 NTIS, PC A19/MF A03 
90-114554/XAB 15:12320 NTIS, PC AOS5/MF AO1 
90-114562/XAB 15:13051 NTIS, PC A03/MF AO1 
90-114687/XAB 15:12730 NTIS, PC AO6/MF AO1 
90-114695/XAB 15:12731 NTIS, PC AO5/MF A01 
90-114703/XAB 15:13886 NTIS, PC A03/MF A01 
90-114794/XAB 15:15116 NTIS, PC AO7/MF A01 
90-114828/XAB 15:13887 NTIS, PC AO4/MF AO1 
90-114836/XAB 15:13888 NTIS, PC AO4/MF AO1 
90-114844/XAB 15:15117 NTIS, PC AO3/MF A01 
90-114919/XAB 15:15218 NTIS, PC AOS/MF A01 
90-114968/XAB 15:13711 NTIS, PC AO6/MF A01 
90-115148/XAB 15:15219 NTIS, PC AO6/MF A01 
90-115155/XAB 15:13790 NTIS, PC A0&/MF A01 
90-115163/XAB 15:12579 NTIS, PC AO2/MF A01 
90-115213/XAB 15:12999 NTIS, PC AO2/MF A01 
90-115221/XAB 15:15185 NTIS, PC AO&/MF A01 
90-115247/XAB 15:14531 NTIS, PC AO4/MF A01 
90-115551/XAB 15:15118 NTIS, PC A22/MF A03 
90-115668/XAB 15:13818 NTIS, PC AO7/MF A01 
90-1 15676/XAB 15:14056 NTIS, PC A03/MF AO1 
90-115684/XAB 15:15339 NTIS, PC AO4/MF A01 
90-115692/XAB 15:13819 NTIS, PC A03/MF A01 
90-115700/XAB 15:13820 NTIS, PC A14/MF A02 
90-115825/XAB 15:13889 NTIS, PC AO3/MF A01 
90-115833/XAB 15:15119 NTIS, PC AO3/MF AO1 
90-115890/XAB 15:14895 NTIS, PC A11/MF A02 
90-115957/XAB 15:13628 NTIS, PC AO3/MF A01 
90-115965/XAB 15:13890 NTIS, PC AOS/MF A01 
90-115973/XAB 15:13891 NTIS, PC AOS/MF A01 
90-116096/XAB 15:15220 NTIS, PC A03/MF A01 
90-116138/XAB 15:14896 NTIS, PC A03/MF A01 
90-116146/XAB 15:12338 NTIS, PC AO3/MF AO1 
90-116153/XAB 15:14897 NTIS, PC A03/MF A01 
90-116161/XAB 15:14898 NTIS, PC AO3/MF A01 
90-116179/XAB 15:15178 NTIS, PC A03/MF A01 
90-116484/XAB 15:15811 NTIS, PC E04/MF AO1 
90-116567/XAB 15:14899 NTIS, PC AO3/MF AO1 
90-116575/XAB 15:14900 NTIS, PC AO3/MF AO1 
90-116583/XAB 15:13892 NTIS, PC AO3/MF AO1 
90-116591/XAB 15:15042 NTIS, PC A03/MF A01 
90-1 16609/XAB 15:15120 NTIS, PC AO2/MF AO1 
90-116617/XAB 15:14901 NTIS, PC A03/MF A01 
90-116641/XAB 15:13893 NTIS, PC AO3/MF AO1 
90-116732/XAB 15:13894 NTIS, PC AO4/MF A01 
90-116740/XAB 15:15179 NTIS, PC A03/MF A01 
90-116765/XAB 15:15121 NTIS, PC A03/MF A01 
90-116781/XAB 15:15122 NTIS, PC A03/MF A01 
90-116807/XAB 15:15221 NTIS, PC A03/MF A01 
90-116930/XAB 15:13895 NTIS, PC AO6/MF A01 
90-116948/XAB 15:15222 NTIS, PC AO4/MF AO1 
90-116955/XAB 15:14902 NTIS, PC AO4/MF AO1 
90-116971/XAB 15:15043 NTIS, PC A11/MF A02 
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90-1 16989/XAB 15:14903 NTIS, PC A99/MF A04 
90-116997/XAB 15:14904 NTIS, PC A16/MF A02 
90-117011/XAB 15:12339 NTIS, PC AO6/MF A01 
90-1 17086/XAB 15:14905 NTIS, PC AO2/MF A01 
90-117102/XAB 15:12340 NTIS, PC AO3/MF AO1 
90-117110/XAB 15:15123 NTIS, PC AO2/MF AO1 
90-117128/XAB 15:15124 NTIS, PC AO3/MF AO1 
90-117144/XAB 15:14267 NTIS, PC AO2/MF AO1 
90-117151/XAB 15:15223 NTIS, PC AO2/MF AO1 
90-117169/XAB 15:15044 NTIS, PC AO2/MF A01 
90-117177/XAB 15:15125 NTIS, PC AO3/MF A01 
90-117193/XAB 15:14268 NTIS, PC AO2/MF A01 
90-117201/XAB 15:15126 NTIS, PC AO3/MF A01 
90-117219/XAB 15:15127 NTIS, PC AO2/MF A01 
90-118258/XAB 15:13625 NTIS, PC A03/MF A01 
90-118274/XAB 15:13896 NTIS, PC AO2/MF A01 
90-118282/XAB 15:13897 NTIS, PC A03/MF A01 
90-1 18290/XAB 15:13898 NTIS, PC A03/MF AO1 
90-118308/XAB 15:13899 NTIS, PC AO2/MF A01 
90-118316/XAB 15:13900 NTIS, PC AO2/MF A01 
90-1 18324/XAB 15:13901 NTIS, PC A02/MF AO1 
90-118332/XAB 15:13902 NTIS, PC AO2/MF A01 
90-118340/XAB 15:13903 NTIS, PC A02/MF A01 
90-118357/XAB 15:13904 NTIS, PC A02/MF A01 
90-118365/XAB 15:13905 NTIS, PC A02/MF A01 
90-118373/XAB 15:13906 NTIS, PC A02/MF A01 
90-118381/XAB 15:12732 NTIS, PC A02/MF A01 
90-118399/XAB 15:15128 NTIS, PC AO2/MF A01 
90-118431/XAB 15:13907 NTIS, PC AO2/MF A01 
90-118449/XAB 15:13908 NTIS, PC AO2/MF A01 
90-118498/XAB 15:15045 NTIS, PC AO2/MF A01 
90-118506/XAB 15:13909 NTIS, PC AO2/MF A01 
90-118514/XAB 15:13910 NTIS, PC AO2/MF AO1 
90-118522/XAB 15:13911 NTIS, PC AO5/MF A01 
90-118530/XAB 15:13912 NTIS, PC AO2/MF A01 
90-118548/XAB 15:13913 | NTIS, PC AO1/MF AO1 
90-118555/XAB 15:13914 NTIS, PC AO2/MF A01 
90-118563/XAB 15:13915 NTIS, PC AO3/MF A01 
90-118571/XAB 15:13916 NTIS, PC AO3/MF A01 
90-118589/XAB 15:15129 NTIS, PC AO2/MF AO1 
90-118597/XAB 15:15130 NTIS, PC AO2/MF A041 
90-118605/XAB 15:15131 NTIS, PC AO2/MF A01 
90-118613/XAB 15:13917 NTIS, PC AO2/MF AO1 
90-118621/XAB 15:13998 NTIS, PC AO2/MF A01 
90-1 18639/XAB 15:13918 NTIS, PC AO2/MF A041 
90-118647/XAB 15:13919 NTIS, PC AO2/MF AO1 
90-118654/XAB 15:13920 NTIS, PC A02/MF A01 
90-118662/XAB 15:13921 NTIS, PC A02/MF A011 
90-118670/XAB 15:13922 NTIS, PC A03/MF A01 
90-118688/XAB 15:13923 NTIS, PC A02/MF A01 
90-118696/XAB 15:13924 NTIS, PC A02/MF AO1 
90-118704/XAB 15:13925 NTIS, PC A03/MF A01 
90-118712/XAB 15:13926 NTIS, PC AO2/MF AO1 
90-118720/XAB 15:13927 NTIS, PC AO3/MF A01 
90-118738/XAB 15:13928 NTIS, PC AO2/MF A01 
90-118746/XAB 15:13929 NTIS, PC AO2/MF AO1 
90-118753/XAB 15:13930 NTIS, PC AO3/MF A01 
90-118795/XAB 15:13931 NTIS, PC A03/MF A01 
90-118803/XAB 15:15046 NTIS, PC AO2/MF A01 
90-118811/XAB 15:13932 NTIS, PC AO2/MF A041 
90-118829/XAB 15:13933 NTIS, PC AO3/MF AO1 
90-118837/XAB 15:13934 NTIS, PC A03/MF A01 
90-118845/XAB 15:139385 NTIS, PC AO3/MF A01 
90-118852/XAB 15:139386 NTIS, PC AO3/MF AO1 
90-118860/XAB 15:13937 NTIS, PC AO02/MF A01 
90-118886/XAB 15:13938 | NTIS, PC AO3/MF AO1 
90-1 18894/XAB 15:13939 NTIS, PC AO2/MF AO1 
90-118902/XAB 15:13940 NTIS, PC A03/MF A01 
90-118910/XAB 15:13941 NTIS, PC AO02/MF A01 
90-118951/XAB 15:13942 NTIS, PC AO3/MF A01 
90-118969/XAB 15:15132 NTIS, PC A03/MF A01 
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90-118977/XAB 15:13943 NTIS, PC AO2/MF A01 
90-118985/XAB 15:13999 NTIS, PC A03/MF A01 
90-118993/XAB 15:13944 NTIS, PC AO2/MF AO1 
90-119009/XAB 15:13945 NTIS, PC AO2/MF AO1 
90-119017/XAB 15:15133 NTIS, PC AO2/MF A01 
90-119025/XAB 15:13946 NTIS, PC AO2/MF A01 
90-119033/XAB 15:13947 NTIS, PC AO2/MF AO1 
90-119041/XAB 15:15134 NTIS, PC AO2/MF AO1 
90-119066/XAB 15:13948 NTIS, PC AO2/MF A01 
90-1 19074/XAB 15:13949 NTIS, PC AO2/MF A01 
90-119215/XAB 15:15224 NTIS, PC AO3/MF A01 
90-119249/XAB 15:15167 NTIS, PC AO3/MF A01 
90-119256/XAB 15:15243 NTIS, PC AO3/MF A01 
90-119272/XAB 15:13950 NTIS, PC AO3/MF A01 
90-119280/XAB 15:13951 NTIS, PC A03/MF A01 
90-119298/XAB 15:13952 NTIS, PC AO2/MF AO1 
90-119306/XAB 15:13953 NTIS, PC AO2/MF A01 
90-119314/XAB 15:13954 NTIS, PC AO3/MF AO1 
90-119330/XAB 15:15047 NTIS, PC AO2/MF A01 
90-119348/XAB 15:15048 NTIS, PC AO2/MF A01 
90-119355/XAB 15:15135 NTIS, PC AO2/MF A01 
90-119363/XAB 15:15136 NTIS, PC AO3/MF A01 
90-119371/XAB 15:13955 NTIS, PC AO3/MF A01 
90-1 19389/XAB 15:13956 NTIS, PC AO2/MF A01 
90-119397/XAB 15:13957 NTIS, PC AO3/MF AO1 
90-119405/XAB 15:14000 NTIS, PC AO2/MF AO1 
90-119413/XAB 15:14001 NTIS, PC AO2/MF A01 
90-119421/XAB 15:13958 NTIS, PC AO2/MF AO1 
90-119439/XAB 15:14002 NTIS, PC AO2/MF AO1 
90-119447/XAB 15:13959 NTIS, PC AO2/MF A01 
90-1 19454/XAB 15:18960 NTIS, PC AO2/MF A0O1 
90-119462/XAB 15:15049 NTIS, PC AO2/MF AO1 
90-119488/XAB 15:15137 NTIS, PC AO2/MF A01 
90-119496/XAB 15:15050 NTIS, PC AO2/MF AO1 
90-119504/XAB 15:15138 NTIS, PC AO3/MF A01 
90-119512/XAB 15:13961 NTIS, PC A03/MF A01 
90-119520/XAB 15:13962 NTIS, PC AO2/MF A01 
90-119538/XAB 15:13963 NTIS, PC AO3/MF AO1 
90-119546/XAB 15:13964 NTIS, PC AO2/MF A01 
90-119561/XAB 15:13965 NTIS, PC AO2/MF A01 
90-119579/XAB 15:15139 NTIS, PC AO2/MF A01 
90-119587/XAB 15:14906 NTIS, PC AO6/MF AO1 
90-119595/XAB 15:13966 NTIS, PC AO4/MF AO1 
90-119645/XAB 15:13005 NTIS, PC AO2/MF AO1 
90-119660/XAB 15:15140 NTIS, PC AO3/MF A01 
90-119678/XAB 15:15141 NTIS, PC AO3/MF A01 
90-1 19694/XAB 15:13206 NTISMF A0d2 

90-119736/XAB 15:15142 NTIS, PC A15/MF A02 
90-119744/XAB 15:15051 NTIS, PC AO4/MF A01 
90-119785/XAB 15:14907 NTIS, PC AOS/MF A01 
90-119918/XAB 15:15225 NTIS, PC A11/MF A02 
90-119926/XAB 15:14908 NTIS, PC A13/MF A02 
90-119942/XAB 15:13967 NTIS, PC AO7/MF A01 
90-120023/XAB 15:14909 NTIS, PC AO3/MF A01 
90-120049/XAB 15:15052 NTIS, PC AO3/MF A01 
90-120072/XAB 15:14910 NTIS, PC AOS/MF A01 
90-120106/XAB 15:14911 NTIS, PC AOS/MF A01 
90-120122/XAB 15:14912 NTIS, PC AO3/MF A01 
90-120130/XAB 15:14057 NTIS, PC AO3/MF A01 
90-120148/XAB 15:14913 NTIS, PC AO4/MF A01 
90-120155/XAB 15:14591 NTIS, PC A03/MF A01 
90-120163/XAB 15:13006 NTIS, PC AO6/MF A01 
90-120171/XAB 15:13821 NTIS, PC AO3/MF A01 
90-120213/XAB 15:12580 NTIS, PC AO8/MF A01 
90-120288/XAB 15:14914 NTIS, PC A14/MF A02 
90-120320/XAB 15:12467 NTIS, PC AOS/MF A0O1 
90-120338/XAB 15:12341 NTIS, PC AOS/MF A01 
90-120379/XAB 15:12581 NTIS, PC AO8/MF AO1 
90-120387/XAB 15:15053 NTIS, PC A13/MF A02 
90-120478/XAB 15:12551 NTIS, PC A12/MF A02 
90-120536/XAB 15:18572 NTIS, PC AO3/MF A01 
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90-120544/XAB 15:14915 NTIS, PC A07/MF A01 

90-120643/XAB 15:15143 NTIS, PC A04/MF A01 

90-120759/XAB 15:13968 NTIS, PC A04/MF A01 
90-120767/XAB 15:13969 NTIS, PC AO7/MF A01 
90-121005/XAB 15:14165 NTIS, PC EEO3/MF E03 
90-122441/XAB 15:15144 NTIS, PC AO5/MF A01 
90-122458/XAB 15:15145 NTIS, PC AO6/MF A01 
90-122672/XAB 15:13970 NTIS, PC AOS/MF AO1 
90-122755/XAB 15:15340 NTIS, PC AOS/MF AO1 
90-122763/XAB 15:15341 NTIS, PC AO8/MF A01 
90-122771/XAB 15:13971 NTIS, PC AO6/MF A01 
90-122979/XAB 15:14269 NTIS, PC A12/MF A02 
90-123373/XAB 15:13972 NTIS, PC A02/MF A01 
90-124033/XAB 15:15812 NTIS, PC AO3/MF A01 
90-124371/XAB 15:13973 NTIS, PC A08& 
90-124587/XAB 15:15146 NTIS, PC A03/MF A01 
90-125071/XAB 15:12468 NTIS, PC AO3/MF A01 
90-500000/XAB 15:14916 NTISCP DO1 
90-500257/XAB 15:14917 NTISCP D03 
90-500265/XAB 15:14918 NTISCP DO03 
90-500273/XAB 15:14919 NTISCP DO1 
90-500281/XAB 15:14920 NTISCP D01 
90-500299/XAB 15:14921 NTISCP DO02 
90-500307/XAB 15:14922 NTISCP DO02 
90-500315/XAB 15:14923 NTISCP DO1 
90-500323/XAB 15:14924 NTISCP D01 
90-500331/XAB 15:14925 NTISCP DO1 
90-500349/XAB 15:14926 NTISCP DO01 
90-500356/XAB 15:14927 NTISCP DO02 
90-500364/XAB 15:14928 NTISCP DO01 
90-500372/XAB 15:14929 NTISCP D01 
90-500380/XAB 15:14930 NTISCP DO03 
90-500398/XAB 15:14931 NTISCP D03 
90-500406/XAB 15:14932 NTISCP DO1 
90-500414/XAB 15:14933 NTISCP D01 
90-500422/XAB 15:14934 NTISCP D99 
90-500430/XAB 15:14935 NTISCP D99 
90-500497/XAB 15:12410 NTISCP T02 
90-850215/XAB 15:14936 NTISPC NO1/MF NO1 
90-850223/XAB 15:13635 NTISPC NO1/MF NO1 
90-851056/XAB 15:14937 NTISPC NO1/MF NO1 

90-851 130/XAB 15:14215 = NTISPC NO1/MF NO1 

90-851296/XAB 15:14636 NTISPC NO1/MF NO1 

90-851403/XAB 15:15283 = NTISPC NO1/MF NO1 
90-851437/XAB 15:15372 | NTISPC NO1/MF NO1 
90-851452/XAB 15:14532 NTISPC NO1/MF NO1 
90-851460/XAB 15:14637 NTISPC NO1/MF NO1 
90-851544/XAB 15:14216 = NTISPC NO1/MF NO1 
90-851627/XAB 15:15244 = NTISPC NO1/MF NO1 
90-851635/XAB 15:12552 NTISPC NO1/MF NO1 
90-851759/XAB 15:15226 NTISPC NO1/MF NO1 
90-851817/XAB 15:15245 NTISPC NO1/MF NO1 

90-851 866/XAB 15:14270 NTISPC NO1/MF NO1 

90-851 874/XAB 15:14271 NTISPC NO1/MF NO1 

90-851981/XAB 15:13974 | NTISPC NO1/MF NO1 

90-851999/XAB 15:13975 = NTISPC NO1/MF NO1 
90-852179/XAB 15:14217 NTISPC NO1/MF NO1 
90-852252/XAB 15:15227 NTISPC NO1/MF NO1 
90-852260/XAB 15:15228 NTISPC NO1/MF NO1 
90-852435/XAB 15:15184 = NTISPC NO1/MF NO1 
90-852559/XAB 15:14533  NTISPC NO1/MF NO1 
90-852567/XAB 15:13976 = NTISPC NO1/MF NO1 
PITHA- 

89/21 15:15422 Available from Technische Hochschule Aachen 
(Germany, F.R.). Lehrstuhl fuer Experimen- 
talphysik 1A und 1. Physikalisches Inst. 

PNL- 

5711-Vol.8 15:13324 See NUREG/CR-4469-Vol.8 

6397 15:13384 See NUREG/CR-5057 

6450-25-HEDR 15:15054 NTIS, PC A03/MF A011 - OSTI; GPO Dep. .99: DE90005259 

6450-26-HEDR 15:15055 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE90005289 
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15:13379 
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15:12736 
15:15147 
15:12737 
15:15153 
15:14555 
15:12738 
15:12739 


15:15519 
15:14806 
15:14940 


15:14312 
15:12740 
15:15246 
15:12741 
15:15229 
15:13791 
15:13599 
15:14556 
15:12742 
15:15170 
15:13364 
15:13207 
15:15389 


15:15650 


15:15651 
15:15652 
15:15653 


15:13397 


15:14815 
15:14824 
15:15520 
15:12990 
15:13336 


15:12640 


15:15465 


15:15466 


Source of 
Availability 


Battelle Memorial Institute, Pacific Northwest 
Laboratory, Richland, WA 99352 

NTIS, PC A11/MF A01; OSTI; INIS; GPO Dep. 

See EPRI-NP-6032 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

NTIS, PC AOS/MF A01; OSTI; INIS; GPO Dep. 

NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

NTIS, PC A22/MF A01; OSTI; INIS 


See NUREG/CR-5458 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


NTIS, PC A04/MF A01; OSTI; INIS 

NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
See NUREG/CR-5509 

NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Der. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

NTIS, PC AOS/MF A01; OSTI; INIS; GPO Dep. 

NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

NTIS (US Sales Only), PC A03/MF A01; OSTI; 
Paul Scherrer Institut, Wuerenlingen und Vil- 
ligen, CH-5232 Villigen PSI, Switzerland 

See AD-A-213029/2/XAB 

See AD-A-213304/9/XAB 

NTIS (US Sales Only), PC AO6/MF A01 

See PB-89-226427/XAB 


See CEGB-RD-L-3451/R89 


Available from Kernforschungszentrum Karl- 
sruhe GmbH (Germany, F.R.) 


NTIS (US Sales Only), PC AO4/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 
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DE90005206 
DE90004090 
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DE90005496 


DE90006227 
DE90006228 


DE90006229 


DE90005231 
DE90005233 
DE90005542 
DE90004520 
DE90004671 
DE90005536 
DE90004678 


DE90005541 
DE90005537 
DE90005230 


DE90005533 
DE90004832 
DE90004672 
DE90005534 
DES90004680 
DE90005538 
DE90005535 
DE90005540 
DES0005232 
DE90004674 
DE90005571 
DE90006123 
DE90005539 


DE90005781 


DE90004482 
DE90005808 
DE90005807 


DE90005229 


DES90744609 


DE90615546 
DE90615558 
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RAL- 


Distribution 
Category 
ND-810 


MF-507 


MF-702 
MF-607 
MF-202 
MF-402; 
MF-403 


MF-402; 
MF-407 
MF-402 
MF-402 


MF-402 


MF-510 
MF-502 
MF-812 
MF-502 
MF-202 
MF-502 
MF-506; 
MF-502 
MF-413 


MF-405; 
MF-402 
MF-401 
MF-600 
MF-502 
MF-814 
MF-600 
MF-350 
MF-500 
MF-506 
MF-510 
MF-408 
MF-528 
MF-261 
MF-506 


PC-420; 
PC-421; 
PC-427 
PC-427 
PC-427 
PC-420 


953 





RAL- 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


89-083 15:15467 NTIS (US Sales Only), PC A0?/MF A01 - OSTI; DE90615547 
INIS 
RAND/R- 
3533-AF 15:14061 See AD-A-212971/6/XAB 
RCL- 
53 15:12509 | CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: $0.34 CAN per 
page, $3.40 minimum 
REPT- 
1273-15 15:13711 See PB—90-114968/XAB 
RERF-TR- 
21-88 15:15201 NTIS (US Sales Only), PC A03/MF A01 DE90741451 
5-89 15:15200 NTIS (US Sales Only), PC A03/MF A01 DE90741452 
RFP- 
4186 15:14091 NTIS, PC A03/MF A01 - OSTI; GPO Dep. DE90005522 PC-704 


RHO-BWE- 
813DD01 
964DR01 
964DR02 

RHO-BWI-CD- 
001 
004 
005 
12 
15-Rev.2 
24-Rev.1 
30-Rev.2 
35 
381-Rev.5 
43 
6-Rev.2 

RHO-BWI-CR- 
013 

RHO-BWI-DP-— 
004-Rev.1 
016 
023 
034 
060 
061-Rev.1 
062 
063 
066 
068 
070 

RHO-BWI-ER- 
001 
003 
005 

RHO-BWILES-— 
007 

RHO-BWI-HP- 
006 

RHO-BWI-PAP- 
001-Rev.1 

RHO-BWI-PD- 
017 

RHO-BWI-SQ- 
001 
003 
004 

RHO-BWILTD-— 
020 
021 
022 
023 

RHO-BWL-TE 
001-Vol.1 
001-Vol.2 
cd3 
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15:12748 
15:12749 
15:12750 


15:12751 
15:12752 
15:12753 
15:12755 
15:12756 
15:12757 
15:12758 
15:12759 
15:12761 
15:12760 
15:12754 


15:12762 


15:12763 
15:12764 
15:12765 
15:12766 
15:12767 
15:12768 
15:12769 
15:12770 
15:12771 
15:12772 
15:12773 


15:12774 
15:12775 
15:12776 


15:12777 
15:12778 
15:12779 
15:12780 
15:12781 
15:12782 
15:12783 
15:12784 
15:12785 
15:12786 
15:12787 
15:12788 


15:12789 
15:12790 


OSTI; INIS 
OSTI, INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI 

OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 


TI90005928 
TI90005506 
TI90005508 


TI90005442 
TI90005284 
TI90005431 
TI90005926 
T190005927 
T1I90005923 
TI90005924 
TI90005930 
T190005443 
TI90005929 
TI90005925 


TI90004559 


T190005432 
T190005433 
TI90005434 
TI90005435 
TI900061 88 
TI90006189 
T190006211 
T190006210 
T1I900061 96 
TI90006194 
T190006195 


T190006213 
TI90006302 
TI90006212 


T190005436 
T190004901 
7190004772 
T190004767 
T190005457 
TI90005459 
TI90005458 
TI90004560 
TI90005285 
T190005437 
T190006207 
TI90005438 


T1I90005439 
TI90005479 


MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 


MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
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Number 


004 

006 

007 

008 

009 

010 

011 

018 

020 

021 

022 

024 

041 
042-Rev.2 
044 

057 

069 

072 

075 

076 

078 

079 

080 

082 
088-Rev.A-O 
090 

093 

094 

104 
106-Rev.1 
107 

109 
113-Rev.1 
119-Rev.2 
120 

127 

129 

130 

131 
132-Rev.2 
140 

141 

142 

150 

152 

155 

159 

163 

164 

166 

168 

173 

174 

175 

176 

178 

182 

186 

188 

268 


Abstract 
Number 


15:12791 
15:12792 
15:12793 
15:12794 
15:12795 
15:12796 
15:12797 
15:12798 
15:12799 
15:12800 
15:12801 
15:12802 
15:12803 
15:12804 
15:12805 
15:12806 
15:12807 
15:12808 
15:12809 
15:12810 
15:12811 
15:12812 
15:12813 
15:12814 
15:12815 
15:12816 
15:12817 
15:12818 
15:12819 
15:12820 
15:12821 
15:12822 
15:12823 
15:12824 
15:12825 
15:12826 
15:12827 
15:12828 
15:12829 
15:12830 
15:12831 

15:12832 
15:12833 
15:12834 
15:12835 
15:12836 
15:12837 
15:12838 
15:12839 
15:12840 
15:12841 

15:12842 
15:12843 
15:12844 
15:12845 
15:12846 
15:12847 
15:12848 
15:12849 
15:12850 
15:12851 

15:12852 
15:12853 
15:12854 
15:12855 
15:12856 
15:12857 
15:12858 
15:12859 
15:12860 


15:12861 


Source of 
Availability 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OST; INIS 
OSTI; INIS 


Order 
Number 


T190005480 
T190005472 
TI90005444 
TI90005445 
TI90005504 
TI90005505 
T1I90005460 
T1I90005461 
TI90005464 
T1I90005463 
TI90005462 
T1I90005476 
TI90005441 
T1I90006193 
T1I90005440 
T1I90005478 
TI90006214 
TI90006209 
T1I900061 92 
TI90006225 
TI90006226 
T190006216 
T1I90006217 
TI90006218 
T1I90006220 
T1I90006222 
TI90006223 
TI90006224 
T1I90006199 
T1I90006201 
T1I90006202 
TI90006203 
TI90006204 
T1I90006205 
TI90005865 
TI90005866 
TI90005864 
TI90005860 
TIS0005861 
Ti90005862 
TIS0005858 
TI90005859 
TI90005852 
TI90005853 
TI90005855 
TI90005856 
T1I90005837 
TI90005838 
TI90005839 
T1I90005851 
TI90005850 
T1I90005848 
TI90005846 
TI90005847 
TI90005845 
T1I90005841 
T1I90005842 
TI90005844 
TI90005843 
TI90005947 
TIS0005950 
TI90005944 
TIS0005945 
TI90005931 
T1I90005932 
T1I90005933 
TI90005934 
TI90005937 
TIS90005938 
TI90005935 
TI90005936 


RHO-BWI-TE 


Distribution 
Category 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
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RHO-BWE-TIL- 


Report 
Number 


293 
296 
298 
299 
302 
309 
312 
313 
314 
322 
329 
345 


RHO-BWIL-TL- 


002 
005 
009 
012 
013 
014 


RHO-BWE-TN— 


001 
002-Rev.1 
003 


006 
016 


RHO-BWI-TP— 


001-Rev.2 
015 
017 
018 
021 
025 
028-Rev.1 
029 
030 
032 
033 
034 
035 
036 
037 
039 
050 


RHO-BWI-TR- 


02 


RHO-BWI-TRP- 


001 
003 
005 


RHO-BWI-TS— 


003 
004 
005 
006 
008 
011 
014 
RISO-M- 
2743 


2755 
2806 


RM— 
116 
RRK- 
89-24 
89-25 
89-27 
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Abstract 
Number 


15:12862 
15:12863 
15:12864 
15:12865 
15:12866 
15:12867 
15:12868 
15:12869 
15:12870 
15:12871 
15:12872 
15:12873 


15:12874 
15:12875 
15:12876 
15:12877 
15:12878 
15:12879 


15:12880 
15:12881 
15:12882 


15:12883 
15:12884 


15:12885 
15:12886 
15:12887 
15:12888 
15:12889 
15:12890 
15:12891 
15:12892 
15:12893 
15:12894 
15:12895 
15:12896 
15:12897 
15:12898 
15:12899 
15:12900 
15:12901 


15:12902 


15:12903 
15:12904 
15:12905 


15:12906 
15:12907 
15:12908 
15:12909 
15:12910 
15:12911 
15:12912 


15:15635 
15:14941 


15:15556 


15:14887 


15:15492 
15:15507 
15:15625 


Source of 
Availability 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 

OSTI, INIS 

OSTI, PO Box 62, Oak Ridge, TN 37831; OSTI, 
INIS 

OSTI; INIS 

OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


NTIS (US Sales Only), PC A10/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


See PB-89-237556/XAB 
NTIS (US Sales Only), PC AOS/MF A01 


NTIS (US Sales Only), PC AO3/MF A01 
NTIS (US Sales Only), PC AO2/MF A01 


Order 
Number 


TI90005949 
T1I90005940 
T1I90005941 
TI90005942 
TI90005939 
TI90005915 
TI90005916 
TI90005912 
T1I90005913 
TI90005911 
T1I90005921 
TI90005919 


TI90005920 
TI90005917 
TI90005918 
TI9g0005922 
TIS0005896 
Tig0005892 


TI90005895 
TI90005894 
TI90005893 


TI90005891 
TI90005890 


TI90005870 
T190005871 
TI90005889 
TI90005872 
T190005873 
TI90005875 
T190005876 
TI90005903 
TIS0005904 
TI90005905 
TI90005906 
TI90005907 
T1I90005908 
TI90005909 
TIS0005868 
TI90005888 
TI90005887 


TI90005897 


DE90005886 
TI90005884 
T190005874 


T190005877 
T190005878 
T190005879 
T1I90005880 
T190005881 
TI90005869 
TI90005883 


DE90615368 
DE90616041 


DE90615594 


DE90741468 
DE90741469 
DE90741470 


Distribution 
Category 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 


MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 


MF-813 


MF-813 
MF-813 
MF-813 


MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 
MF-813 





Report Abstract Source of 
Number Number Availability 


RTS-R- 
008 15:13359 Available from H.M. Stationery Office, price 
Pound 10.00. 
SAEJ- 
8901 15:14052 NTIS (US Sales Only), PC A16/MF A01 
SAIC— 
90005386 15:13633 § OSTI; Science Applications International Corpo- TIS0005386 
ration, 1710 Goodridge Drive, P.O. Box 
1303, McLean, VA 22102 


DE90710449 


SAND- 
1350C 15:14644 NTIS, PC AO2/MF A01 - OSTI 
86-7084 15:14595 NTIS, PC AO9/MF A01 - OSTI; GPO Dep. 
87-2119 15:13573 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


DE90005955 
DE90005714 
DE90005758 


87-7163 15:15284 NTIS, PC A16/MF A01 - OSTI; GPO Dep. 


88-0967 
88-1496 
88-1614 
88-2988 
88-9025 
89-0018 
89-1044 
89-1359 
89-1726C 
89-1868 
89-1889C 
89-1951 
89-2033 
89-2040 
89-2256 
89-2266 
89-2267 
89-2289 
89-2339 
89-2376C 
89-2509-Vol.1 
89-2509-Vol.2 
89-2509-Vol.3 
89-2509-Vol.4 


89-2546 
89-2569C 
89-2610 
89-2672C 
89-2673C 
89-2674C 
89-2675C 
89-2924C 
89-3017C 
89-3050C 
89-7033 
89-7042 
89-7051 
89-7095 
90-0030C 
90-0059C 
SECV-GO- 
89-158 


SEGJ— 
8901 
SERI/PR- 
215-2981 


SERI/SP- 
220-3461 
231-3579 

SERI/STR- 
211-3574 
211-3581 
211-3609 
211-3620 


15:14800 
15:12913 
15:14274 
15:13439 
15:14807 
15:12648 
15:14638 
15:13440 
15:14219 
15:15813 
15:14639 
15:13442 
15:14813 
15:13443 
15:14789 
15:14640 
15:14641 
15:12986 
15:14220 
15:12914 
15:12718 
15:12719 
15:12720 
15:12721 
15:12915 
15:14167 
15:14642 
15:15683 
15:15684 
15:15654 
15:15685 
15:13450 
15:14643 
15:14092 
15:13052 
15:13208 
15:13209 
15:14093 
15:15814 
15:14168 


15:13688 


15:13128 


15:13053 


15:13035 
15:13083 


15:13054 
15:13055 
15:13056 
15:14221 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
NTIS, PC A11/MF A01 - OSTI; GPO Dep. 
See NUREG/CR-5380 

NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 


NTIS, PC A15/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
See NUREG/CR-5384 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
See NUREG/CR-5433 

NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
See NUREG/CR-5454 

NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI 

NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO03/MF A01; OSTI; INIS; GPO Dep. 


See NUREG/CR-5453-Vol.1 
See NUREG/CR-5453-Vol.2 
See NUREG/CR-5453-Vol.3 
See NUREG/CR-5453-Vol.4 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


State Electricity Commission of Victoria, Re- 


search and Development Department, 
Melbourne, Vic. (Australia) 


NTIS (US Sales Only), PC A16/MF A01 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8&/MF A011 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
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DE90005724 
DE90005709 
DE90005777 
DES0005698 


DE90005692 
DE90004976 
DE90005757 


DE90006018 
DE90005779 
DE90005428 


DE90005710 


DE90004495 
DE9000571 1 
DE90005712 
DE90005713 
DE90005719 
DES0005314 


DE90005778 
DE90006040 
DE90004493 
DE90005958 
DE90005400 
DE90005398 
DE90004968 
DE90005405 
DE90005197 
DE390005960 
DE90005720 
DE90005721 
DE90005722 
DE90005723 
DE90005326 
DE90005315 


DE90710404 


DE89009502 


DE89009509 
DE89009472 


DE89009470 
DE89009492 
DE89009515 
DE90000309 


ERA Vol. 15, No. 6 


MF-233; 
MF-234 


MF-270 
MF-244 


MF-273 
MF-271 
MF-271 
MF-271 
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SERVSTR- 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


250-3516 15:13123 | NTIS, PC AO7/MF A01 - OSTI; GPO Dep. E 1.99: DE89009426 MF-202 
SERI/TP- 
257-3490 15:13210 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. E 1.99: DE90000312 MF-261 
SGD- 
538-PT-1 15:15333 See PB—89-223838/XAB 
538-PT-2 15:15334 See PB—89-223846/XAB 
539-PT-1 15:15335 See PB-89-235451/XAB 
539-PT-2 15:15336 See PB—89-235469/XAB 
540-PT-1 15:15337 See PB-90-108572/XAB 
540-PT-2 15:15338 See PB—90-108598/XAB 
541-PT-1 15:15341 See PB-90-122763/XAB 
541-PT-2 15:15340 See PB—90-122755/XAB 
Si- 
150-89-02-BET 15:13111 See Sil-S+-579-PART-4-AMENDMENT-1 
SI-SI- 
1206-PART-1 15:13544 Standards Inst. of Israel, 42, University st., Tel 
Aviv 
579-PART-4- 15:13111 The Standards Inst. of Israel, 42, University st., 
AMENDMENT-1 Tel Aviv 
579-PART-4- 15:13112 | The Standards Inst. of Israel, 42, University st., 
AMENDMENT-2 Tel Aviv 
764 15:12587 Standards Inst. of Israel, 42, University st., Tel 
Aviv 
786/10 15:12524 The Standards Inst. of Israel, 42, University st., 
Tel Aviv 
786/12 15:12525 The Standards Inst. of Israel, 42, University st., 
Tel Aviv 
786/13 15:12526 The Standards Inst. of Israel, 42, University st., 
Tel Aviv 
786/2 15:12523 The Standards Inst. of Israel, 42, University st., 
Tel Aviv 
SKB-PLAN- 
89 15:12649 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90616515 
INIS 
SKB-TR- 
88-31 15:15202 NTIS (US Sales Only), PC AO6/MF A01 - OSTI; DE90616025 
INIS 
89-11 15:12916 | NTIS (US Sales Only), PC A07/MF A01 - OSTI; DE90616496 
INIS 
89-12 15:12917 NTIS (US Sales Only), PC A12/MF A01 - OSTI; DE90616497 
INIS 
89-15 15:12918 | NTIS (US Sales Only), PC A11/MF A01 - OSTI; DE90616498 
INIS 
89-16 15:12919 NTIS (US Sales Only), PC A08/MF A01 - OSTI; DE90616499 
INIS 
89-20 15:12920 NTIS (US Sales Only), PC A04/MF A01 - OSTI; DE90616500 
INIS 
SLAC-CN- 
373 15:14712 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
SLAC-PUB-— 
5103 15:15468 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
5132 15:15469 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
5134 15:15508 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
5141 15:15423 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
5142 15:14713 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
5143 15:15424 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
5150 15:15425 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
5152 15:15426 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
5156 15:15470 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
5157 15:14780 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
SLAC-TN- 
89-04 15:14714 | NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
SNE 
05-09-APP-A 15:13588 See MOEI-PP-29-87 
SNRC-AP-RT- 
15 15:12605 COST! P.O.B 20125, TEL-AVIV 61201 
SOL- 
89-13 15:13669 See AD-A-212854/4/XAB 
89-18 15:15815 | NTIS, PC AO3/MF A01 - OSTI; GPO Dep. .99: DE90005556 
89-19 15:15816 NTIS, PC AO2/MF A011 - OSTI; GPO Dep. .99: DE90005557 
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DE90005746 
DE90005716 
DE90005717 
DE90005731 
DE90005732 
DE90005733 
DE90005742 
DE90005734 
DE90005735 
DE90005736 
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TRW-SN- 


Report Abstract Source of Distribution 
Number Number Availability Category 


SRI-EAS— 
88-229 15:13895 See PB—90-116930/XA3 
SSe 
89-04 15:15590 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90616158 
INIS 
89-07 15:15591 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90616159 
INIS 
STRIPA-TR- 
88-10 15:12921 NTIS (US Sales Only), PC AO6/MF A01 - OSTI; DE90616501 
INIS 
89-03 15:12922 NTIS (US Sales Only), PC AO9/MF A01 - OSTI; DE90616502 
INIS 
89-05 15:12923 NTIS (US Sales Only), PC AO7/MF A01 - OSTI; DE90616503 
INIS 
TBRS— 
017-388 15:13785 See MOEI-RD-52-88 
017-388 15:13794 COSTI P.O.B 20125, TEL-AVIV 61201 
017-419-1 15:13776 See MOEI-RD-6-87 
017-419-2 15:13784 See MOEI-RD-51-88 
5-107-11-2 15:13792 COSTI P.O.B 20125, TEL-AVIV 61201 
5-5017-11-4 15:13777 See MOEI-RD-7-87 
5-5017-13-4 15:13793 COSTI P.O.B 20125, TEL-AVIV 61201 
5017-09 15:13795 COSTI P.O.B 20125, TEL-AVIV 61201 
TCE- 
01-84-32 15:13011 See TCE—04-84-07 
04-84-07 15:13011 COSTI P.O.B 20125, TEL-AVIV 61201 
04-84-25 15:13600 COSTI P.O.B 20125, TEL-AVIV 61201 
20-79-22 15:15057 COSTI P.O.B 20125, TEL-AVIV 61201 
TiHT- 
013-093-1 15:13012 COSTI P.O.B 20125, TEL-AVIV 61201 
013-093-1 15:13993 See MOEI-RD—11-88 
017-382 15:13782 See MOEI-RD-35-88 
017-419-2 15:13780 See MOEI-RD-31-87 
034-0772 15:13104 See MOEI-RD-21-87 
034-668 15:12298 COSTI P.O.B 20125, TEL-AVIV 61201 
040-0378 15:13119 See MOEI-RD-5-88 
040-0378-1 15:13120 See MOEI-RD-38-88 
160-0541 15:13198 See MOEI-RD—1-88 
160-0542 15:13200 See MOEI-RD-4-88 
160-518 15:14011 See MOEI-RD-45-88 
226-88 15:13110 See MOEI-RD-53-88 
5-5017-13-4-A 15:13796 COSTI P.O.B 20125, TEL-AVIV 61201 
5017-13 15:13783 See MOEI-RD-50-88 
5017-13-1 15:13779 See MOEI-RD-30-87 
504-5112-1 15:12560 COSTI P.O.B 20125, TEL-AVIV 61201 
TIT-CAMERI- 
152-85 15:12367 COSTI P.O.B 20125, TEL-AVIV 61201 
THT-EEC— 
034-669 15:12629 COSTI P.O.B 20125, TEL-AVIV 61201 
TNO-HMT— 
89-105 15:13664 NTIS (US Sales Only), PC A04/MF A01 DE90738012 
TNO-HMT-R— 
88/253B 15:13797 NTIS (US Sales Only), PC A11/MF A01 DE90737988 
TNO-TPD- 
514.017 15:13113 NTIS (US Sales Only), PC AO6/MF A01 DE90738028 
TR- 
0089(4930-04)-1 15:14604 See AD-A-—211663/0/XAB 
3677 15:12807 See RHO-BWI-T-069 
TRANSMITTAL-M— 
89-1 15:15102 See PB—-89-226104/XAB 
TRB/NCHRP/SYN— 
152 15:12522 See PB—-90-114067/XAB 
TRE 
89-04228 15:13977 PC Canadian Council of Resource and Environ- 
ment Ministers, 4905 Dufferin St., 
Downsview, ON, CAN M3H 574; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada. 555 Booth St., Ottawa, Ont., Canada 
K1A (G1. Prices: PC N/C; MF $10 CAN 
TRW-SN- 
44617-Pt.1 15:12383 See DOE/PC/70815—-T13-Pt.1 
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TRW-SN- 


Report Abstract Source of Distribution 
Number Number Availability : Category 


44617-Pt.2 15:12384 See DOE/PC/70815—-T13-Pt.2 
44617-Pt.3 15:12385 See DOE/PC/70815-T13-Pt.3 
44617-Pt.4 15:12386 See DOE/PC/70815-T13-Pt.4 
TTC— 
0884 15:12648 See SAND-89-0018 
UBUFFALO/DC— 
89/TR-112 15:14128 See AD-A-213004/5/XAB 
UCB-PTH- 
22/89 15:15506 See LBL-27855 
UCID- 
21488-Rev.1 15:15585 NTIS, PC A03/MF A01 - OSTI DE90005677 MF-705 
21570 15:14830 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. DE90004496 MF-706 
21653 15:12924 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. DE90005680 MF-702 
21685 15:12925 NTIS, PC A12/MF A01 - OSTI DE90005685 MF-702 
21685-App. 15:12926 NTIS, PC A13/MF A01 - OSTI DE90005686 MF-702 
21747 15:14808 NTIS, PC A04/MF A01 - OSTI; GPO Dep. DE90005753 MF-700 
21776 15:14781 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. DE90005750 MF-706 
21777 15:14942 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. DE90005688 MF-707 
21781 15:14817 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. DE90005678 MF-700 
21782 15:137S8 | NTIS, PC AO3/MF A01 - OSTI; GPO Dep. DE90005751 MF-706 
21784 15:15557 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. DE90005749 MF-705 
21785 15:14943 NTIS, PC A03/MF A01 - OSTI; GPO Dep. DE90005679 MF-702 
21808 15:15655 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90004486 MF-420 
21817 15:14821 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. DE90004487 MF-700 
21827 15:14065 NTIS, PC A04/MF A01 - OSTI; GPO Dep. DE90005676 MF-700 
21837 15:15686 NTIS, PC A02/MF A01 - OSTI; GPO Dep. DE90005745 MF-712 
21838 15:13327 See NUREG/CR-5486 
21846 15:15586 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
21850 15:14809 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
21851 15:14810 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
21852 15:14811 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
21853 15:12299 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
21855 15:14222 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
21860 15:14223 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
21866 15:15817 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
21898 15:13826 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
UCRL- 
100364 15:14647 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
100527 15:14095 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
100619 15:13701 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
100624 15:12930 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
100777 15:12931 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
100790 15:12932 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
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DE90005684 MF-700 
DE90005321 MF-700 
DE90005691 MF-700 
DE90005697 MF-700 
DE90005752 MF-109 
DE90005683 MF-704 
DE90004484 MF-504 
DE90005787 MF-705 
DE90004488 MF-700 
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DE90006264 MF-706 
DE90005247 MF-706 
DE90005548 
DE90005325 MF-800 
DE90006001 MF-814 
DE90005252 MF-802; 
MF-814 
DE9000531 1 MF-310 
DE90005200 MF-703 
DE90005248 MF-700 
DE90005199 MF-704 
DE90005250 MF-705 
DE90005253 
DES0005249 MF-804 
DE90006026 MF-403 
DE90005201 MF-704; 
MF-701 
DE90005322 MF-704 
DE90005254 MF-706 
DE90005999 MF-404 
DE90005180 MF-706 
DE90005312 MF-712 
DE90005549 MF-411 
DES0005187 MF-705 
DE90005192 MF-705 
DE90005246 MF-700 
DE90005255 MF-741 
DE90006003 MF-700 
DE90005244 MF-700 
DE90005996 MF-741 
DE90005323 
DE90005256 MF-700 
DE90005191 MF-408 
DE90005997 MF-405 


wt et eet 
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100840 15:13143 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
100909 15:14822 NTIS, PC A02/MF A01 - OSTI 

100935 15:14818 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
101007 15:14819 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
101052 15:14715 | NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
101074 15:14648 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
101097 15:12933 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
101216 15:15203 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
101307 15:14226 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
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wo © 
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101325 15:14096 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
101452 15:15390 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
101556 15:14097 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
101750 15:14649 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
102074 15:15689 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
102087 15:15373 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
102220 15:15628 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
102221 15:15826 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
102242 15:15391 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
102282 15:14814 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
102300 15:15374 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
102301 15:15342 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
102305 15:14820 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
102308 15:14650 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
102380 15:15343 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
102419 15:15158 = NTIS, PC AO3/MF A011 - OSTI; GPO Dep. 
102420 15:15392 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
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Report 
Number 


102437 
102452 
102454 
102462 
102498 
102519 
102521 
102540 
102616 


15910-Interim 


21219 
21220 


21220-App. 


21235 
21236 
21258 
21259 
21266 
21267 
21280 
21282 
21291 
21292 
21293 
21294 
50027-88 


99513 
UEA-RR- 
1 


UILU-ENG— 
89-2223 

UKAF- 
27629 


UM-TR- 
89-2 
USAFOEHL- 


89-054EQ0146GEF 
89-068EQ0686GEF 


UTRC/R- 


89-957464-F 


UTTAC— 
56 


UWA/DME/TR- 


Abstract 
Number 


15:15159 
15:14170 
15:15375 
15:14062 
15:15558 
15:14227 
15:14098 
15:15690 
15:15658 
15:14534 
15:12927 
15:15230 


15:15231 
15:14224 
15:14225 
15:14169 
15:15687 
15:14094 
15:14645 
15:14646 
15:15656 
15:15657 
15:15688 
15:15289 
15:15626 
15:12928 


15:12929 


15:12934 


15:12981 


15:15800 


15:130744 


15:14210 


15:13827 
15:13287 


15:14451 
15:14672 
15:14193 
15:15688 
15:12748 
15:12748 
15:12748 


15:15316 
15:15319 


15:12938 
15:12939 
15:12940 
15:12941 


Source of 
Availability 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A011 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI 

NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
NTIS, PC A12/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


NTIS, PC A18/MF A01 - OSTI 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTiS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO&/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01; OSTI; INIS 


Available from the British Library Document 
Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ. 

Available from the British Library Document 
Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ. 


See AD-A-213151/4/XAB 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


See N-89-28856 


See AD-A-213059/9/XAB 
See AD-A-213001/1/XAB 


See AD-A-212925/2/XAB 

NTIS (US Sales Only), PC AO7/MF A01 
See AD-A-213180/3/XAB 

See UCRL-21292 

See RHO-BWI-813DD01 

See RHO-BWI-813DD01 

See RHO-BWI-813DD01 


See CONF-880280-6 
See CONF-8805142-50 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
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Order 
Number 


DE90005188 
DE90005202 
DE90005550 
DE90005198 
DE90006910 
DE90006038 
DE90006000 
DE90006260 
DE90005203 
DE90006133 
DE90005358 
DE90005426 


DE90005497 
DE90005552 
DE90005553 
DE90005554 
DE90005551 
DE90005544 
DE90005545 
DE90005546 
DE90005555 
DE90006273 
DE90006269 
DE90006272 
DE90006274 
DE90005790 


DE90005245 


DE90741450 


DE90004787 
DE90004788 
DE90004783 
DE90004474 


WHC-EP- 


Distribution 


Category 


MF-404 


MF-700 
MF-700 
MF-704 
MF-404 


MF-421 
MF-630 
MF-721 
MF-702; 
MF-721 
MF-702 


MF-701 
MF-712 
MF-704 
MF-704 


MF-420 
MF-701 
MF-712 
MF-403 
MF-700 
PC-700; 
PC-702 
MF-814 


MF-703 
MF-721 
MF-721 
MF-721 
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WHC-EP-— 


Report 
Number 


0317 
WHC-SA- 
0201 
0619 
0623 
0640 
WHC-SP— 
0178 
WINCO— 
1070 
wis- 
3590-4 
3590-4 
3590-10 
WL-TR- 
89-29 
WORLD-BANK-TP- 
101 
73 
WSRC-OS— 
89-91 
WSRC-RP- 
89-36 
89-649-Rev.1 
WSRC-tr- 
129 


WU-RE- 
1987 


Y/TR- 
89/10 
90/1 
YALEU/DCS/RR- 
706 
727 
YEMS— 
1180-01 
1180-02 
1180-04 
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Abstract 
Number 


15:12646 
15:15204 
15:12942 
15:12943 
15:12638 
15:13414 
15:12944 
15:13077 
15:13078 
15:13075 
15:14614 


15:13206 
15:15098 


15:15148 


15:12945 
15:15232 


15:12636 


15:12300 


15:14557 
15:13020 


15:15791 
15:15165 


15:13601 
15:12582 
15:12583 


Source of 
Availability 


NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO9/MF A01 - OSTI 


NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 


See MOEI-RD—24-87 
See MOEI-RD—-24-87 
See MOEI-RD—04-89 
See AD-A—213082/1/XAB 


See PB—90-119694/XAB 
See PB—89-224281/XAB 


NTIS, PC A10/MF A01 - OSTI 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 


CANMET/TID, Energy, Mines and Resources 


Canada, 555 Booth Street, Ottawa, Ontario, 


Canada K1A 0G1 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI 


See AD-A-211569/9/XAB 
See AD-A-211455/1/XAB 


COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 
COSTI P.O.B 20125, TEL-AVIV 61201 


Order 
Number 


DE90004786 
DE90004154 
DE90004781 
DE90004784 
DE90004157 
DE90005330 


DE90004481 


DE90004701 


DE90003488 
DE90004694 


DE90002064 


DE90006081 
DE90006080 


Distribution 
Category 
MF-702 


MF-707 
MF-702 
MF-600 
MF-520 


MF-700 


PC-510 





Order Number Correlation 


The correlatior. ‘ist is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE89000993 
DE89009426 
DE89009470 
DE89009472 
DE89009492 
DE89009502 
DE89009509 
DE89009515 
DE89011708 
DE89782287 
DE89782288 
DE89782289 
DE89782290 
DE89782291 
DE89782292 
DE89782293 
DE89782294 
DE89782295 
DE89782296 
DE89782317 
DE89782318 
DE89782319 
DE89782321 
DE89782322 
DE89782323 
DE89782324 
DE89782326 
DE89782327 
DE89782328 
DE89782627 
DE90000207 
DE90000209 
DE90000309 
DE90000312 
DE90000403 
DE90000410 
DE90000415 
DE90000419 
DE90000421 
DE90000423 
DE90000436 
DE90000437 
DE90000439 
DE90001470 
DE90001691 
DE90002064 
DE90002879 
DE90002901 
DE90002950 
DE90003398 
DE90003488 
DE90003499 
DE90003523 
DE90003529 
DE90003708 
DE90003747 
DE90003899 
DE90004006 
DE90004007 
DE90004076 
DE90004077 


Report No. 


DOE/MC/23260-2771 
SERVSTR-250-3516 
SERVSTR-211-3574 
SERV/SP-231-3579 
SERVSTR-211-3581 
SERI/PR-215-2981 
SERI/SP-220-3461 
SERVSTR-211-3609 
DOE/METC—89/4092 
CRIE-W-87047 
CRIE-W-87046 
CRIE-W-87045 
CRIE-W-87040 
CRIE-W-87048 
CRIE-W-87044 
HPTC—07 

HPTC—05 
HPTC-8801 
ETDE/JP-mf-9782296 
CRIE-T-87046 
CRIE-T-87104 
CRIE-T-87109 
CRIE-T-87080 
CRIE-T-87088 
CRIE-T-87090 
CRIE-T-87103 
CRIE-U-88004 
CRIE-U-—88015 
CRIE-U-88026 
NEDOJ-P-8717 
DOE/BC—90/1/SP 
DOE/BC/10851-15 
SERI/STR-211-3620 
SERI/TP-257-3490 
DOE/MC/23250-—2750 
DOE/MC/23264—-2756 
DOE/MC/241 20-2769 
DOE/MC/21353—2768 
DOE/MC/23255-—2763 
DOE/MC/231 72-2764-Vol.2 
DOE/MC/22077-2774 
DOE/MC/23262-2783 
DOE/MC/23254—2784 
DOE/PC/79676-T 1 
DOE/PC/88937—4 
WSRC-tr-129 
DOE/BP/13449-1 
DOE/BP/62966—1 
BG/MRS/M-15131 
CONF-8809424—1 
WSRC-RP-89-36 
DOE/AL/33183-T13 
DOE/BC/14331-T1 
DOE/ER/13722-3 
CONF-8911149—1 
MSHA/IR-1177 
DOE/PC/88802-T3 
ALS/TR-89-09 
ALS/TR-89-04 
DOE/PC/88652-T 1 
DOE/PC/89851-T1 


Order No. 


DE90004084 
DE90004090 
DE90004119 
DE90004139 
DE90004151 
DE90004154 
DE90004157 
DE90004161 
DE90004176 
DE90004179 
DE90004188 
DE90004189 
DE90004191 
DE90004214 
DE90004240 
DE90004252 
DE90004253 
DE90004258 
DE90004262 
DE90004296 
DE90004304 
DES0004330 
DE90004332 
DE90004333 
DE90004339 
DE90004447 
DE90004448 
DE90004449 
DE90004459 
DE90004460 
DE90004463 
DE90004466 
DE90004469 
DE90004470 
DE90004471 
DE90004473 
DE90004474 
DE90004475 
DE90004476 
DE90004477 
DE9000447% 
DE90004480 
DE90004481 
DE90004482 
DE90004483 
DE90004484 
DE90004486 
DE90004487 
DE90004488 
DE90004491 
DE90004492 
DE90004493 
DE90004495 
DE90004496 
DE90004520 
DE90004525 
DE90004526 
DE90004527 
DE90004528 
DE90004529 
DE90004530 


Report No. 


DOE/PC/90504—T 12 
PNL-7001 
ORNL/‘tr-89/50 
DOE/PC/88943-3 
BNL-43552 
WHC-SA-0201 
WHC-SA-0640 
HEDL-SA-3606 
DOE/PC/79671-T2 
DOE/PC/88922-T2 
BNL-43433 
BNL-43491 
BNL-43483 
DOE/ER/13415—1 
CONF-8906263—1 
ORNL/M-989 
ORNL/M-988 
ORNL/M-960 
DOE/PC/88806-T3 
ALS/TR-89-14 
CONF-89061 80—4 
DOE/BP/13381—4 
DOE/BP—1257 
ORNL/M-990 
DOE/BP-589 
CONF-890631—Vol.1 
CONF-890631—Vol.2 
CONF-890631—Vol.3 
DOE/FE-0146 
DOE/FE-0150 
ORNL/TM—1 1328 
ORNL/Sub-—86-SB020/1 
ORNL/CON-294 
ORNL-6526/R10 
ORNL-€6594 
ORNL/TM—10734 
WHC-EP-0226 
LA—11709-PR 
LA-9184-M-Rev. 
ORNL/TM—1 1433 
DOE/EH-0112 
DOE/CE-0280 
WINCO-1070 
PPPL-2659 
ANL-89/27 
UCID—21860 
UCID-21808 
UCID—21817 
UCID-21898 
K/CSD/TM-75-Rev.1 
LA-—11668-MS 
SAND-89-2610 
SAND-89-2256 
UCID-21570 
PNL-SA—16300 
DOE/SF/15927-T2 
DOE/SF/16565—-1 
DOE/SF/16565—2 
DOE/SF/16565-3 
DOE/SF/16565—4 
DOE/SF/16565—-5 


Order No. 


DE90004531 
DE90004532 
DE90004538 
DE90004633 
DE90004645 
DE90004671 
DE90004672 
DE90004674 
DE90004678 
DE90004680 
DE90004694 
DE90004701 
DE90004708 
DE90004709 
DE90004736 
DE90004742 
DE90004756 
DE90004757 
DE90004758 
DE90004761 
DE90004781 
DE90004783 
DE90004784 
DE90004786 
DE90004787 
DE90004788 
DE90004790 
DE90004793 
DE90004794 
DE90004795 
DE90004826 
DE90004830 
DE90004832 
DE90004836 
DE90004838 
DE90004840 
DE90004848 
DE90004857 
DE90004859 
DE90004860 
DE90004861 
DE90004862 
DE90004864 
DE90004866 
DE90004869 
DE90004875 
DE90004877 
DE90004886 
DE90004887 
DE90004888 
DE90004889 
DE90004890 
DE90004923 
DE90004925 
DE90004927 
DE90004928 
DE90004932 
DE90004934 
DE90004937 
DE90004938 
DE90004940 


Report No. 


DOE/SF/1 6565-6 
DOE/SF/16565-7 
DOE/BP/61 197-1 
DOE/ER/13711-3 
DOE/ER/60789-1 
PNL-SA—16718 
PNL-SA-17077 
PNL-SA-17363 
PNL-SA-—16920 
PNL-SA-—17310 
WSRC-RP-89-649-Rev.1 
WSRC-OS-89-91 
NIPER-437 
NIPER-460 
DOE/NV/10461-T2-Vol.2 
DOE/NV/10461-T27 
ORNL/FTR-3504 
ORNL/FTR-3509 
ORNL/FTR-3512 
ORNL/FTR-3511 
WHC-SA-0619 
WHC-EP-0196-2 
WHC-SA-0623 
WHC-EP-0317 
WHC-EP-0142-2 
WHC-EP-0182-17 
DOE/RL-89-29 
DOE/PC/79903-T5 
DOE/PC/88801-T4 
DOE/PC/79919-10 
MLM-—3615 
CONF-900102-3 
PNL-SA-17052 
LA-UR-89-4077 
LA-UR-89-4083 
LA-UR-89-4104 
DOE/ER/60595-3 
LA-UR-89-4190 
LA-UR-89-4205 
LA-UR-89-4210 
LA-UR-89-4211 
LA-UR-89-4215 
LA-UR-89-4241 
LA-UR-89-4252 
LA-UR-89-4253 
CONF-891270—4 
CONF-891 226-2 
CONF-891098-5 
CONF-8910107-8 
CONF-891 120-10 
CONF-89081 98-1 
CONF-890939-3 
CONF-891 1108-2 
CONF-891240-2-Vugraphs 
CONF-891270—1 
CONF-891 117-13 
CONF-8910337—1 
CONF-891 104-2 
CONF-891 1158-1 
ALS/TR-89-07 
ORNL/FTR-3497 
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DE90004954 


Order No. 


DE90004954 
DE90004959 
DE90004960 
DE90004963 
DE90004964 
DE90004966 
DE90004968 
DE90004971 

DE90004973 
DE90004974 
DE90004975 
DE90004976 
DE90005006 
DE90005014 
DE90005015 
DE90005018 
DE90005019 
DE90005020 
DE90005021 

DE90005023 
DE90005024 
DE90005025 
DE90005178 
DE90005180 
DE90005183 
DE90005184 
DE90005185 
DE90005186 
DE90005187 
DE90005188 
DE90005191 

DE90005192 
DE90005197 
DE90005198 
DE90005199 
DE90005200 
DE90005201 

DE90005202 
DE90005203 
DE90005206 
DE90005210 
DE90005216 
DE90005217 
DE90005221 

DE90005223 
DE90005225 
DE90005229 
DE90005230 
DE90005231 

DE90005232 
DE90005233 
DE90005234 
DE90005236 
DE90005240 
DE90005241 

DE90005242 
DE90005244 
DE90005245 
DE90005246 
DE90005247 
DE90005248 
DE90005249 
DE90005250 
DE90005252 
DE90005253 
DE90005254 
DE90005255 
DE90005256 
DE90005257 
DE90005258 
DE90005259 
DE90005260 


964 


Report No. 


BNL-NUREG-42936 
BNL-43570 
BNL-43587 
BNL-43525 
BNL-42886 
BNL-43528 
SAND-89-2675C 
FNAL/C-89-253A 
FNAL/C-89/255-A 
DOE/PC/88750-T3 
DOE/PC/79908-T5 
SAND-89-0018 
DOE/FF/18204-T1 
LA-11715-MS 
KCP-613-4237 
DOE/DP/00539-061 
EGG-2585 
ORNL/TM-11018 
ORNL-6537 
ORNL/TM-10989 
ORNL/TM-10836 
ORNUTM-1 1385 
MSHAV!R—-1169 
UCRL-101750 
BNL-NUREG-43647 
BNL-NUREG-43646 
BNL-43602 
BNL-43569 
UCRL-102220 
UCRL-102437 
UCRL-102419 
UCRL-102221 
SAND-89-3017C 
UCRL-102462 
UCRL-101007 
UCRL-100909 
UCRL-101307 
UCRL-102452 
UCRL-102616 
PNL-6899 
DOE/ER/40456-2 
DOE/ER/13243-6 
DOE/ER/13744-9 
DOE/ER/01198-T41 
DOE/ER/01198-T39 
DOE/PC/79905-T9 
PS+52 
PNL-SA-16971 
PNL-SA-15767-Suppl.1 
PNL-SA-17337 
PNL-SA-16017 
BNL-43591 
BNL-43405 
FNAL/C-89/197 
FNAL/C-89/230 
DOE/ER/14017-1 
UCRL-102301 
UCRL-99513 
UCRL-102242 
UCRL~-100527 
UCRL-100935 
UCRL-101097 
UCRL-101052 
UCRL-100790 
UCRL~-101074 
UCRL-101452 
UCRL-102282 
UCRL~-102380 
DOE/PC/8051 1-T17 
DOE/PC/80511-T18 
PNL-6450-26-HEDR 
PNL-7120 
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Order No. 


DE90005262 
DE90005263 
DE90005264 
DE90005267 
DE90005270 
DE90005271 
DE90005272 
DE90005274 
DE90005275 
DE90005276 
DE90005279 
DE90005282 
DE90005286 
DE90005287 
DE90005289 
DE90005290 
DE90005299 
DE90005304 
DE90005305 
DE90005306 
DE90005307 
DE90005308 
DE90005309 
DE9000531 1 
DE90005312 
DE90005313 
DE90005314 
DE90005315 
DE90005317 
DE90005319 
DE90005320 
DE90005321 
DES0005322 
DE90005323 
DE90005325 
DE90005326 
DE90005330 
DE90005332 
DE90005334 
DE90005335 
DE90005336 
DE90005337 
DE90005339 
DE90005340 
DE90005341 
DE90005342 
DE90005343 
DE90005345 
DE90005346 
DE90005347 
DE90005348 
DE90005349 
DE90005350 
DE90005351 
DE90005352 
DE90005353 
DE96005354 
DE90005355 
DE90005358 
DE90005359 
DE90005360 
DE90005365 
DE90005368 
DE90005371 
DE90005372 
DE90005375 
DE90005376 
DE90005377 
DE90005379 
DE90005397 
DE90005398 
DE90005400 


Report No. 


CONF-89081 08-4 
CONF-891 119-65 
CONF-8910222-1 
CONF-900224—1 
CONF-891 119-64 
CONF-8906180-5 
CONF-890426-33 
CONF-891269-1 
CONF-89081 96-1 
CONF-8906270-1 
CONF-900143-7 
CONF-8911146-3 
EGG-10617-5016 
DOE/PC/79908-T6 
PNL-6450-26-HEDR 
DOE/PC/S0013-T10 
DOE/PC/90515-12 
DOE/CE/15446-T1 
ORNU/TM-1 1357 
DOE/ER/53192-10 
DOE/PC/50001-T2 
DOE/PC/70003-F1 
DOE/ER/13931-1 
UCRL-100840 
UCRL-102074 
DOE/EIA~-0370(89) 
SAND-89-2376C 
SAND-90-0059C 
LA-11727-MS 
CONF-8910248-3 
DOE/BC/14425-T2 
UCID-21850 
UCRL-101325 
UCRL-102308 
UCRL-100624 
SAND-90-0030C 
WHC-SP-0178 
DOE/BC/14304~4 
DOE/MC/22073-2770 
DOE/ER/13665-T1 
MSHA/IR-1195 
DOE/ER/13441-12 
DOE/PC/70815-T13-Pt.1 
DOE/PC/70815-T13-Pt.2 
DOE/PC/70815-T13-Pt.3 
DOE/PC/70815-113-Pt.4 
DOE/MC/21089-2775 
DOE/SR-8004 
DOE/SR-8006-Vol.1 
DOE/SR-8006-Vol.2 
DOE/SR-8007-Vol.1 
DOE/SR-8007-Vol.2 
DOE/SR-8008-Vol.1 
DOE/SR-8008-Vol.2 
DOE/SR-8005 
DOE/SR-8005-Vol.1 
DOE/SR-8005-Vol.2 
CONF-8609154—4 
UCRL-21219 
LA-11642-MS 
LA~11673-MS 
DOE/SF/16306-19 
DOE/ET/53088-280 
DOE/ER/13501-5 
CONF-8905143-21 
MSHA/IR—-1193 
MSHA/IR—-1189 
DOE/PC/79931-T5 
DOE/PC/79660-T1 
DOE/ER/13397-2 
SAND-89-2674C 
SAND-89-2673C 


Order No. 


DE90005405 
DE90005408 
DE90005409 
DE90005411 

DE90005412 
DE90005416 
DE90005418 
DE90005419 
DE90005421 

DE90005422 
DE90005423 
DE90005426 
DE90005428 
DE90005446 
DE90005448 
DE90005450 
DE90005451 

DE90005453 
DE90005456 
DE90005469 
DE90005470 
DE90005471 

DE90005481 

DE90005482 
DE90005483 
DE90005484 
DE90005485 
DE90005486 
DE90005487 
DE90005494 
DE90005495 
DE90005496 
DE90005497 
DE90005515 
DE90005518 
DE90005521 

DE90005522 
DE90005523 
DE90005524 
DE90005526 
DE90005528 
DE90005529 
DE90005531 

DE90005533 
DE90005534 
DE90005535 
DE90005536 
DE90005537 
DE90005538 
DE90005539 
DE90005540 
DE90005541 

DE90005542 
DE90005544 
DE90005545 
DE90005546 
DE90005548 
DE90005549 
DE90005550 
DE90005551 

DE90005552 
DE90005553 
DE90005554 
DE90005555 
DE90005556 
DE90005557 
DE90005558 
DE90005561 

DE90005562 
DE90005563 
DE90005566 
DE90005568 


Report No. 


SAND-89-2924C 
DOE/NE/37968-7 
DOE/NE/37968-8 
DOE/NE/37968-10 
DOE/NE/37968-11 
DOE/ER/40452-4 
DOE/ER/13772-2 
DOE/ER/40362-3 
DOE/ER/53269-2 
DOE/ER/13546-3 
DOE/ER/13242-5 
UCRL-21220 
SAND-89-1889C 
CONF-891093-22 
CONF-891043-1 
CONF-900203-4 
CONF-900224-2 
CONF-891 1146-4 
ORNU/FTR-3514 
DOE/ER/13403-2 
DOE/ET/10815-138 
DOE/ER/25052-2 
DOE/NV/10461-T38 
DOE/NV/10461-T39-Vol.1 
DOE/NV/10461-T39-Vol.2 
DOE/NV/10461-T40-Vol.1 
DOE/NV/10461-—T40-Vol.2 
DOE/NV/10461-T40-Vol.3 
DOE/NV/10461-T40-Vol.4 
DOE/EA-0345 
DOE/EA-0368 
PNL-7147 
UCRL-21220-App. 
DOE/ER/60413-1 
DOE/PC/79660-T3 
CONF-8907178- 
RFP-4186 
DOE/PC/79933-9 
DOE/PC/79816-6 
BNL-43558 
DOE/ER/30126-1 
DOE/PC/81009-T33 
KY/L-1507-R1 
PNL-SA-17048 
PNL-SA-17120 
PNL-SA-17325 
PNL-SA-16842 
PNL-SA-16940 
PNL-SA-17324 
PNL-SA-17510 
PNL-SA-17331 
PNL-SA-16931 
PNL-SA-16240 
UCRL-21266 
UCRL-21267 
UCRL-21280 
UCRL-100619 
UCRL-102087 
UCRL-102454 
UCRL-21259 
UCRL-21235 
UCRL-21236 
UCRL-21258 
UCRL-21282 
SOL-89-18 
SOL-89-19 
DOE/Ei¥40211-5 
BNL-43729 
BNL-NUREG-43656 
BNL-43492 
BNL-43540 
BNL-43521 





Order No. 


DE90005570 
DE90005571 
DE90005573 
DE90005574 
DE90005577 
DE90005578 
DE90005582 
DE90005587 
DE90005588 
DE90005590 
DE90005591 
DE90005598 
DE90005600 
DE90005601 
DE90005602 
DE90005603 
DE90005604 
DE90005605 
DE90005609 
DE90005610 
DE9000561 1 
DE90005616 
DE90005617 
DE90005618 
DE90005619 
DE90005635 
DES0005636 
DE90005637 
DE99005638 
DE90005640 
DE90005641 
DE90005642 
DE90005644 
DE90005645 
DE90005646 
DE90005647 
DE90005648 
DE90005649 
DE90005650 
DE90005652 
DE90005656 
DE90005657 
DE90005658 
DE90005672 
DE90005673 
DE90005676 
DE90005677 
DE90005678 
DE90005679 
DE90005680 
DE90005681 
DE90005683 
DE90005684 
DE90005685 
DE90005686 
DE90005687 
DE90005688 
DE90005689 
DE90005690 
DE90005691 
DE90005692 
DE90005693 
DE90005694 
DE90005696 
DES0005697 
DE90005698 
DE90005699 
DE90005700 
DE90005701 
DE90005702 
DE90005704 
DE90005705 


Report No. 


BNL-43708 
PNL-SA-17434 
BNL-43669 
BNL-43698 
BNL-43660 
BNL-43657 
LA-—11729-MS 
DOE/ER/45198-3 
ORNL/FTR-3515 
DOE/AL/58309—44 
DOE/BC/14251-3 
ORNL/M-837 
DOE/ER/40200—188 
DOE/ER/60665-2 
DOE/ER/13357-13 
DOE/ER/05096-38 
DOE/ER/45072-35 
DOE/ER/40219-4 
HW-50284 
DOE/ER/25065—1 
DOE/S-0073 
DOE/FE-0147-Rev.2 
DOE/EIA-0380(89/09) 
DOE/EIA-0130(89/10) 
DOE/EH-0114 
CONF-891119-69 
CONF-891204—18 
CONF-891 119-70 
ANL-HEP-CP-89-132 
CONF-891206—10 
CONF-891 119-67 
CONF-891119-68 
CONF-891119—71 
CONF-891 119-72 
ANL-HEP-CP-—89-99 
ANL-HEP-CP-89-100 
ANL-HEP-CP-—89-92 
CONF-900143—10 
CONF-900107—1 
CONF-900121-5 
ANL-HEP-CP-—89-93 
ANL-HEP-CP-—89-94 
CONF-891 119-73 
CONF-891261-—2 
CONF-891240-5 
UCID—21827 
UCID-21488-Rev.1 
UCID—21781 
UCID-21785 
UCID—21653 
K/CSD/TM-91 
UCID—21855 
UCID-—21846 
UCID-21685 
UCID-21685-App. 
PNL-6825 
UCID-21777 
DOE/RL-89-30 
LA-11717-HDR 
UCID—21851 
SAND-—88-9025 
PNL-7107 
ANL-89/8 
MLM-3613 
UCID~21852 
SAND-88-1614 
EGG—2582 
ES/ESH-8/V4 
ES/ESH-8/A1 
MLM-—361 1 
DOE/EH-0106 
DOE/CE-0278 


Order No. 


DE90005706 
DE90005707 
DE90005708 
DE90005709 
DE90005710 
DE90005711 
DE90005712 
DE90005713 
DE90005714 
DE90005716 
DE90005717 
DE90005718 
DE90005719 
DE90005720 
DE90005721 
DE90005722 
DE90005723 
DE90005724 
DE90005725 
DE90005726 
DE90005727 
DE90005728 
DE90005729 
DE90005730 
DE90005731 
DE90005732 
DE90005733 
DE90005734 
DE90005735 
DE90005736 
DE90005737 
DE90005738 
DE90005739 
DE90005740 
DE90005742 
DE90005743 
DE90005745 
DE90005749 
DE90005750 
DE90005751 
DE90005752 
DE90005753 
DE90005755 
DE90005757 
DE90005758 
DE90005760 
DE90005761 
DE90005762 
DE90005763 


DE90005764 
DE90005765 
DE90005766 
DE90005767 
DE90005768 
DE90005769 
DE90005770 
DE90005771 
DE90005772 
DE90005773 
DE90005774 
DE90005775 
DE90005776 
DE90005777 
DE90005778 
DE90005779 
DE90005781 
DE90005782 
DE90005783 
DE90005787 
DE90005788 
DE90005790 


Report No. 


KCP-613-4171 
KCP-613-4170 
KCP-613-4169 
SAND-88-0967 
SAND-89-2033 
SAND-89-2266 
SAND-89-2267 
SAND-89-2289 
SAND-86-7084 
SLAC-PUB-—5132 
SLAC-PUB-5134 
LA—11699-PR 
SAND-89-2339 
SAND-89-7033 
SAND-89-7042 
SAND-89-7051 
SAND-89-7095 
SAND-87-7163 
BNL-52224 
DOE/RL-88-20-Vol.1 
DOE/RL-88-20-Vol.2 
DOE/RL-88-20-Vol.3 
DOE/RL-88-20-Vol.4 
DOE/RL-88-20-Vol.5 
SLAC-PUB-5141 
SLAC-PUB-—5142 
SLAC-PUB-—5143 
SLAC-PUB-—5152 
SLAC-PUB-5156 
SLAC-PUB-—5157 
ANL/ACTV-89/4 
LA—11730-MS 
CONF-8902137—Summ. 
SLAC-PUB-5103 
SLAC-PUB-—5150 
DOE/ER/53198—-147 
UC!ID-21837 
UCID—21784 
UCID-21776 
UCID—21782 
UCID—21853 
UCID~21747 
DOE/LLW-—87 
SAND-89-1044 
SAND-87-2119 
ANL/CNSV-TM-208 
ANL/MHD-89/2 
DOE/FE-0156-Vol.2 
DOE/EIS—0026-FS- 
Exec.Summ. 
DOE/EIS—0026-FS-Vol.1 
DOE/EIS—0026-FS-Vol.2 
DOE/EIS—0026-FS-Vol.3 
DOE/EIS—0026-FS-Vol.4 
DOE/EIS—0026-FS-Vol.5 
DOE/EIS—0026-FS-Vol.6 
DOE/EIS—0026-FS-Vol.7 
DOE/EIS—0026-FS-Vol.8 
DOE/EIS—0026-FS-Vol.9 
DOE/EIS—0026-FS-Vol.13 
DOE/EIS—0026-FS-Vol.10 
DOE/EIS—0026-FS-Vol.11 
DOE/EIS—0026-FS-Vol.12 
SAND-88-1496 
SAND-89-2546 
SAND-89-1868 
PPPL-—2641 
ORNL/TM—1 1452 
ORNL/TM—11316 
UCID—21866 
EGG-—2588 
UCRL-50027-88 


Order No. 


DE90005791 
DE90005807 
DE90005808 
DE90005831 
DE90005833 
DE90005886 
DE90005898 
DE90005899 
DE90005900 
DE90005901 
DE90005952 
DE90005955 
DE90005958 
DE90005960 
DE90005962 
DE90005963 
DE90005966 
DE90005967 
DE90005968 
DE90005969 
DE90005970 
DE90005973 
DE90005974 
DE90005978 
DE90005981 
DE90005982 
DE90005985 
DE90005987 
DE90005988 
DE90005990 
DE90005996 
DE90005997 
DE90005999 
DE90006000 
DE90006001 
DE90006003 
DE90006004 
DE90006005 
DE90006006 
DE90006007 
DE90006009 
DE90006010 
DE9000601 1 
DE90006013 
DE90006014 
DE90006018 
DE90006026 
DE90006027 
DE90006028 
DES0006034 
DE90006038 
DES9006040 
DE90006048 
DE90006059 
DE90006063 
DE90006066 
DE90006070 
DE90006071 
DE90006072 
DE90006077 
DE90006080 
DE90006081 
DE90006082 
DE90006084 
DE90006086 
DE90006087 
DE90006088 
DE90006094 
DE90006095 
DE90006097 
DE90006098 
DE90006099 


Report No. 


DOE/PO/21431-17 
PPPL-2672 
PPPL-2668 
DOE/EIA-0380(89/10) 
LA~11721-T 
RHO-BWI-TRP-001 
DOE/ER/40374-27 
DOE/ER/40374-28 
DOE/ER/40374-29 
DOE/ER/40374-30 
BMVOTSP-07(S) 
SAND-1350C 
SAND-89-2672C 
SAND-89-3050C 
SLAC-CN-373 
SLAC-TN-89-04 
DOE/ER/40427-21 
DOE/ER/40427-25 
DOE/ER/40427-30 
DOE/ER/40427-26 
DOE/ER/40423-9 
DOE/ER/40423-13 
DOE/ER/40423-26 
DOE/ER/25061-3 
DOE/ER/40283-9 
DOE/ER/40454-2 
DOE/ER/60696-2 
DOE/ER/40283-T1 
DOE/ER/13913-2 
DOE/ER/60450-T3 
UCRL-102305 
UCRL-102420 
UCRL-101556 
UCRL-102521 
UCRL-100777 
UCRL-102300 
CONF-880280-6 
CONF-8805142-50 
CONF-900129-8 
CONF-900129-9 
DOE/EIA-0383(90) 
UCRL-102498 
DOE/ER/13896-2 
DOE/ER/13894-2 
DOE/ER/13836-2 
SAND-89-1726C 
UCRL-101216 
LA-11744-M 
FNAL/C-89/259 
DOE/EIA-0516(85) 
UCRL-102519 
SAND-89-2569C 
DOE/ER/13504~4 
DOE/MA-365-Vol.1 
DOE/ER/40328-88 
DOE/ER/40085-18 
ORNL/TM™-1 1382 
LBL-27687 
LBL-28111 
K/TR-89/7 
Y/TR-90/1 
Y/TR-89/10 
ORNL/r-89/54 
LBL-28105 
LBL-28149 
LBL-27963 
LBL-28048 
LBL-26934 
LBL-27424 
LBL-28021 
LBL-27893 
LBL-27855 


ERA Vol. 15, No. 6 


965 





DE90006102 


Order No. 


DE90006102 
DE90006103 
DE90006104 
DE90006106 
DE90006109 
DE90006111 
DE90006112 
DE90006114 
DE90006116 
DE90006118 
DE90006123 
DE90006129 
DE90006130 
DE90006131 
DE90006132 
DE90006133 
DE90006141 
DE90606143 
DE90006150 
DE90006151 
DE90006155 
DE90006156 
DE90006159 
DE90006161 
DE90006163 
DE90006166 
DE90006167 
DE90006168 
DE90006169 
DES0006173 
DE90006174 
DE90006175 
DE90006176 
DE90006186 
DE90006227 
DE90006228 
DE90006229 
DE90006230 
DE90006233 
DE90006260 
DE90006264 
DE90006269 
DE90006272 
DE90006273 
DE90006274 
DE90006695 
DE90606787 


DE90615185 
DE90615187 
DE90615188 
DE90615190 
DE90615191 
DE90615192 
DE90615201 
DE90615202 
DE90615203 
DE90615204 
DE90615205 
DE90615234 
DE90615235 
DE90615243 
DE90615244 
DE90615245 
DE90615261 
DE90615367 
DE90615368 
DE90615371 
DE90615386 
DE90615387 
DE90615393 
DE90615407 


966 


Report No. 


LBL-27959 
LBL-27786 
LBL-27400 
LBL-—27065 
LBL-27730 
LBL-25820 
LBL-28008 
LBL-25979 
LBL-27048 
ORNL/‘tr-89/53 
PNL-SA-—17440 
ORNL/TM—1 1362 
CMU-HEP-89-15 
CMU-HEP-89-11 
DOE/ER/40257-5 
UCRL-—15910-Interim 
DOE/AL/58309-43 
CONF-8911112-3 
CONF-891119-81 
DOE/EIA-0520(90/01) 
CONF-900224-3 
CONF-891 119-79 
CONF-891 119-80 
CONF-8910117—1 
ANL/NDM-—109 
DOE/DP/40200—102-Vol.40 
LA-11660-MS 
DOE/ER/40105-580 
DOE/PC/88924-5 
DOE/PC/88917-T3 
DOE/PC/889239-T3 
DOE/NV/10461-T41-Vol.1 
DOE/NV/10461-T41-Vol.2 
LA—11555-MS 
PNL-7185 
PNL-7186 
PNL-7197 
BNL-43574 
DOE/BS/14250—2 
UCRL-102540 
UCRL-100364 
UCRL-21292 
UCRL-21293 
UCRL-21291 
UCRL-21294 
DOE/ER/60340-7 
ELETROBRAS-DEEN- 
DVER-NT-001/88 
JINR-R—1 1-88-784 
lYaF—-88-168 
JINR-E-5-88-726 
JINR-R-2-88-878 
JINR-R-2-88-879 
LUND-MPh-88-17 
JINR-R-2-88-748 
JINR-R-2-88-814 
JINR-R-2-88-838 
JINR-R-2-88-843 
JINR-R-2-88-851 
INP—1334/PH 
lYaF—-88-158 
IRF-PREPR-106 
IRF-PREPR-110 
lYaF—-88-155 
INIS-mf—1 1584 
IPJ-+-2056/P-5/PP/A 
RISO-M-2743 
NRCN-598 
IPJ-+-2037/P-5/PP/A 
lYaF—-88-144 
CTH-IEFT-PP—1989-08 
lYaF—-88-163 


ERA Vol. 15, No. 6 


Order No. 


DE90615506 
DE90615531 


DE90615532 
DE90615533 
DE90615537 
DE90615540 
DE90615541 
DE90615542 
DE90615543 
DE90615544 
DE90615545 
DE90615546 
DE90615547 
DE90615556 
DE90615557 
DE90615558 
DE90615566 
DE90615579 
DE90615581 
DE90615591 
DE90615592 
DE90615593 
DE90615594 
DE90615621 
DE90615634 
DE90615662 
DE90615663 


DESu615664 


DE90615830 
DE90615872 
DE90615873 
DE90615952 
DE90616009 
DE90616024 
DE90616025 
DE90616041 
DE90616094 
DE90616137 
DE90616158 
DE90616159 
DE90616226 
DE90616275 
DE90616282 
DE90616291 
DE90616296 
DE90616297 
DE90616298 
DE90616299 
DE90616306 
DE90616307 
DE90616353 
DE90616354 
DE90616355 
DE90616368 
DE90616369 
DE90616386 
DE90616400 
DE90616415 
DE90616416 
DE90616417 
DE90616421 
DE90516422 
DE90616423 
DE90616424 
DE90616425 
DE90616426 
DE90616427 
DE90616428 
DE90616433 


Report No. 


LU-TP-89-7 
LUNFD6-TFME-—1019-1-11- 
1989 
LU-TP-89-3 
LU-TP—89-5 
lYaF-89-43 
INP—1336/PH 
INP-—1338/PH 
IPJ-2049/P-6/PH/A 
LU-TP—88-22 
LU-TP-89-2 
LU-TP—89-4 
RAL-89-078 
RAL-89-083 
INP—1339/PH 
KFKI-1989-34/A 
RAL-89-081 
INIS-mf-—1 1585 
lYaF—89-10 
lYaF-88-169 
INP—1340/PH 
lYaF-89-14 
LU-TP—89-6 
RISO-M-2806 
IPJ-2044/P-2/PL/A 
INIS-mf—1 1574 
IPJ-2023/P-2/PL/B 
LUTFD2-TFKF—1012-1-106- 
1989 
LUTFD2-TFKF—1014-1-99- 
1989 
INCT-—2054/2/P/A 
CEGB-RD-L-3399/R88 
CEGB-RD-L-3404/R88 
INCT—2057/1/ME/A 
DOE-RW-89.055 
MAFF-FRDR-20 
SKB-TR-88-31 
RISO-M-2755 
NEI-DK-223 
CEGB-RD-L-3421/R88 
SS}89-04 
SSI-89-07 
INIS-SU—143 
CEGB-RD-L-3451/R89 
IPJ-2039/P-1/E/B 
IPJ-2036/P-3/E/B 
lYaF—-88-124 
lYaF—88-96 
lYaF-89-52 
DOE-RW-89.051 
CEGB-RD-B-6160/R89 
CEGB-RD-L-3441/R88 
CEGB-RD-B-6117/R89 
CEGB-RD-L-3430/R88 
CEGB-RD-L-3468/R89 
KFKI-1989-19/G 
LIU-TEK-LIC—1989-11 
CEGB-RD-B-6162/R89 
IPJ-2035/P-3/E/B 
JINR-R—-10-88-853 
JINR-R—-10-88-854 
JINR—13-88-855 
IPJ-2028/P-3/E/B 
lYaF—-88-120 
JINR-E-13-88-892 
JINR-R-13-88-882 
JINR-R—-13-88-883 
JINR-13-88-779 
JINR-13-88-818 
JINR-13-88-819 
lYaF-88-159 


Order No. 


DE90616434 
DE90616435 
DE90616436 
DE90616472 
DE90616473 
DE90616481 
DE90616482 
DE90616490 
DE90616491 
DE90616492 
DE90616493 
DE90616494 
DE90616495 
DE90616496 
DE90616497 
DE90616498 
DE90616499 
DE90616500 
DE90616501 
DE90616502 
DE90616503 
DE90616515 
DE90710404 
DE90710449 
DE90710536 
DE90710548 
DE90710560 
DE90710708 
DE90710720 
DE90710726 
DE90710731 
DE90710732 
DE90710738 
DE90710739 
DE90733385 
DE90733801 
DE90737403 
DE90737968 
DE90737969 
DE90737986 
DE90737988 
DE90738012 
DE90738028 
DE90738094 
DE90740184 
DE90740188 
DE90740191 
DE90740193 
DE90740194 
DE90740204 
DE90740257 
DE90740274 
DE90740277 
DE90740279 
DE90740280 
DE90740283 
DE90740285 
DE90740288 
DE90740408 
DE90740427 
DE90740445 
DE90740470 
DE90740472 
DE90741278 
DE90741279 
DE90741280 
DE90741287 
DE90741288 
DE90741289 
DE90741290 
DE90741291 
DE90741292 


Report No. 


JINR-R-7-88-71 1 
JINR-13-88-817 
OUP-—89-03 
CEGB-RD-M—1778/RR89 
JINR-R—10-88-870 
INIS-mf—1 1561 
AERE-G-5241 
DOE-RW--88.049 
NEI-SE-46 
NEI-SE-47 
NEI-SE-48 
NEI-SE-49 
NSS/R-151 
SKB-TR-89-11 
SKB-TR-89-12 
SKB-TR-89-15 
SKB-TR-89-16 
SKB-TR-89-20 
STRIPA-TR-88-10 
STRIPA-TR-89-03 
STRIPA-TR-—89-05 
SKB-PLAN-—89 
SEGJ-8901 
SAEJ-8901 
FSC-8901 
FSC-8902 
FSC-8903 
GSJ-8902 
CRIE-U-88051 
JMF-8901 
CRIE-U-88063 
JMF-8902 
CRIE-U-88056 
CRIE-U-88055 
ETDE-IT—89-17 
ETDE-IT—89-63 
ETSU-R-50 
ESC—49 

ESC-50 

ECN-223 
TNO-HMT-R-88/253B 
TNO-HMT-89-105 
TNO-TPD-514.017 
CEA-CONF-9904 
ETDE-mf-0740184 
Jue+2285 
ETDE-mf-0740191 
ETDE-mf-0740193 
ETDE-mf-0740194 
ETDE-mf-0740204 
ETDE-mf-0740257 
IIVG-pre—84-223 
IIVG-dp-85-208 
Juel-Spez—495 
GSI-89-72(prepr.) 
ETDE-mf-0740283 
ETDE-mf-0740285 
Juel+-2297 
ETDE-mf-0740408 
ETDE-mf-0740427 
CONF-8812124— 
DLR-Mitt.—89-17 
ETDE-mf-0740472 
CEA-CONF-9974 
CEA-CONF-9960 
CEA-R-5502 
IPNO-TH-88-48 
IPNO-TH-88-51 
IPNO-TH-88-60 
IPNO-TH-88-65 
IPNO-TH-88-67 
CEA-CONF-9807 





Order No. 


DE90741293 
DE90741294 
DE90741295 
DE90741296 
DE90741297 
DE90741298 
DE90741299 
DE90741300 
DE90741301 
DE90741302 
DE90741303 
DE90741304 
DE90741305 
DE90741306 
DE90741307 
DES0741308 
DE90741309 
DE90741310 
DE90741311 
DE90741370 
DE90741371 
DE90741372 
DE90741373 
DE90741444 
DE90741445 
DE90741447 
DE90741450 
DE90741451 
DE90741452 
DE90741453 
DE90741454 
DE90741455 
DE90741456 
DE90741457 
DE90741458 
DE90741459 
DE90741460 
DE90741461 
DE90741462 
DE90741463 
DE90741464 
DE90741465 
DE90741466 
DE90741467 
DE90741468 
DE90741469 
DE90741470 
DE90741476 
DE90741477 
DE90741478 
DE90741479 
DE90741480 
DE90741481 
DE90741482 
DE90741483 
DE90741484 
DE90741485 
DE90741486 
DE90741487 
DE90741791 
DE90741807 
DE90741820 
DE90741943 
DE90741955 
DE90741956 
DE90741957 
DE90741958 
DE90741959 
DE90741967 
DE90741968 
DE90741969 
DE90741970 


Report No. 


CEA-CONF-9810 
CEA-CONF-9814 
LYCEN-88-22 
LPNHEP-—88-0% 
CEA-CONF-9634 
CEA-CONF-9620 
FRCEA-TH-198 
FRNC-R-317 
IPNO-TH-88-70 
IPNO-TH-88-73 
IPNO-TH-89-14 
CEA-DAS-586 
CEA-DAS-587 
IPNO-TH-89-2 
LAL—88-42 
LAL—88-49 
CEA-CONF-—9864 
CEA-CONF-9863 
CEA-CONF-9862 
KEK-PR-89-1 
KURRI-TR-320 
KURRI-TR-319 
KURRI-TR-318 
KEK-89-5 
KEK-89-2 
INS-T—489 
UTTAC-56 
RERF-TR-21-88 
RERF-TR-5-89 
JAERI-M-89-1 12 
JAERI-M-89-111 
JAERI-M-89-102 
JAERI-M-89-113 
JAERI-M-89-092 
JAERI-M-89-097 
INS—760 
INS—761 
INS—762 
INS—763 
INS—759 
INS—764 
INS—765 
JAERI-M-89-125 
JAERI-M-89-121 
RRK-89-24 
RRK-89-25 
RRK-89-27 
JAERI-M-89-118 
JAERI-M-89-110 
JAERI-M-89-119 
JAERI-M-89-1 14 
JAERI-M-89-116 
JAERI-M-89-100 
JAERI-M-89-108 
JAERI-M-89-117 
JAERI-M-89-109 
KEK-89-1 
KEK-89-6 
KEK-89-4 
IEIE-8901 
IEIE—8902 
IEIE—8903 
JMF-8907 
CRIE-T-—88054 
CRIE-T-88088 
CRIE-T-88089 
CRIE-T-88091 
CRIE-T-88100 
CRIE-T-88058 
CRIE-T—88077 
CRIE-T-88097 
CRIE-T-—88099 


Order No. 


DE90741971 
DE90741972 
DE90741973 
DE90741991 
DE90742055 
DE90742056 
DE90742057 
DE90743815 
DE90743816 
DE90744427 
DE90744441 
DE90744456 
DE90744506 
DE90744507 
DE90744508 
DE90744578 
DE90744580 
DE90744604 
DE90744606 
DE90744608 
DE90744609 
DE90744610 
DE90744611 
DE90744612 
DE90744613 
DE90744614 
DE90744615 
DE90744616 
DE90744617 
DE90744618 
DE90744619 
DE90744620 
DE90744622 
DE90744623 
DE90744624 
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TI90006302 
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RHO-BWI-TI-269 
NUREG/CR-5421 
NUREG—0540-Vol.11-No.10 
NUREG/IA-0013 
NUREG-—0750-Vol.30-No.2 
NUREG/CR-5478 
OCS/MMS-89-0082 
OCS/MMS-89-0043 
OCS/MMS-89-0079 
NUREG/CR-5492 
NUREG/CR-5424 
RHO-BWI-DP-060 
RHO-BWI-DP-061-Rev.1 
RHO-BWI-TI-075 
RHO-BWI-TI-042-Rev.2 
RHO-BWI-DP-—068 
RHO-BWI-DP-070 
RHO-BWI-DP-066 
RHO-BWI-TI-104 
RHO-BWI-TI-106-Rev.1 
RHO-BWI-TI-107 
RHO-BWI-TE-109 
RHO-BWI-TI-113-Rev.1 
RHO-BWI-TI-119-Rev.2 
RHO-BWI-TD—023 
RHO-BWI-TI-072 
RHO-BWI-DP-063 
RHO-BWI-DP-062 
RHO-BWI-ER-005 
RHO-BWI-ER-001 
RHO-BWI-TI-069 
RHO-BWI-TI-079 
RHO-BWI-TI-080 
RHO-BWI-T-082 
RHO-BWI-TI-088-Rev.A-O 
RHO-BWI-T-090 
RHO-BWI-TI-093 
RHO-BWI-TI-094 
RHO-BWI-TI-076 
RHO-BWI-TI-078 
RHO-BWI-ER-003 
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(606) 257-3139 


LOUISIANA STATE UNIVERSITY 
Middleton Library 

Govt. Docs. Dept. 

Baton Rouge, LA 70803 

(504) 388-2570 


LOUISIANA TECHNICAL UNIV. 
LIBRARY 

Documents Department 

Ruston, LA 71272 

(318) 257-4962 


UNIVERSITY OF MAINE 

Raymond H. Fogler Library 

Tri-State Regional Documents 
Depository 

Orono, ME 04469 

(207) 581-1680 


UNIVERSITY OF MARYLAND 
McKeldin Lib.-Doc. Div. 
College Park, MD 20742 

(301) 454-3034 


BOSTON PUBLIC LIBRARY 
Government Docs. Dept. 
Boston, MA 02117 

(617) 536-5400 ext. 226 


DETROIT PUBLIC LIBRARY 
Sociology Department 

5201 Woodward Avenue 
Detroit, MI 48202 

(313) 833-1409 


MICHIGAN STATE LIBRARY 
P.O. Box 30007 

Lansing, Mi 48909 

(517) 373-0640 


UNIVERSITY OF MINNESOTA 
Government Pubs. Division 
409 Wilson Library 

309 19th Avenue South 
Minneapolis, MN 55455 

(612) 373-7813 


UNIV. OF MISSISSIPPI LIB. 
Documents Department 
University, MS 38677 

(601) 232-5857 


UNIV. OF MONTANA 
Mansfield Library 
Documents Division 
Missoula, MT 59812 
(406) 243-6700 


NEBRASKA LIBRARY COMM. 
Federal Documents 

1420 P Street 

Lincoin, NE 68508 

(402) 471-2045 

(in cooperation with University 
of Nebraska-Lincoln) 


UNIVERSITY OF NEVADA LIB. 
Govt. Pub. Department 

Reno, NV 89557 

(702) 784-6579 


NEWARK PUBLIC LIBRARY 
5 Washington Street 

Newark, NJ 07101 

(201) 733-7812 


UNIVERSITY OF NEW MEXICO 
Zimmerman Library 
Government Pub. Dept. 
Albuquerque, NM 87131 

(505) 277-5441 


NEW MEXICO STATE LIBRARY 
Reference Department 

325 Don Gaspar Avenue 

Santa Fe, NM 87501 

(505) 827-2033, ext. 22 


NEW YORK STATE LIBRARY 
Empire State Plaza 

Albany, NY 12230 

(518) 474-5563 


UNIVERSITY OF NORTH 
CAROLINA AT CHAPEL HILL 

Wilson Library 

BA/SS Documents Division 

Chapel Hill, NC 27515 

(919) 962-1321 


UNIVERSITY OF NORTH DAKOTA 
Chester Fritz Library 

Documents Department 

Grand Forks, ND 58202 

(701) 777-2617, ext. 27 

(in cooperation with North 

Dakota State Univ. Library) 


STATE LIBRARY OF OHIO 
Documents Department 

65 South Front Street 
Columbus, OH 43215 

(614) 462-7051 


OKLAHOMA DEPT. OF LIBRARIES 
Government Documents 

200 NE 18th Street 

Oklahoma City, OK 73105 

(405) 521-2502 


OKLAHOMA STATE UNIV. LIB. 
Documents Department 
Stillwater, OK 74078 

(405) 624-6546 


PORTLAND STATE UNIV. LIB. 
Documents Department 

P.O. Box 1151 

Portland, OR 97207 

(503) 229-3673 


STATE LIBRARY OF PENN. 
Government Pub. Section 
P.O. Box 1601 

Harrisburg, PA 17105 

(717) 787-3752 


TEXAS STATE LIBRARY 
Public Services Department 
P.O. Box 12927-Cap. Sta. 
Austin, TX 78753 

(512) 471-2996 


TEXAS TECH. UNIV. LIBRARY 
Govt. Documents Department 
Lubbock, TX 79409 

(806) 742-2268 


UTAH STATE UNIVERSITY 
Merrill Library, U.M.C. 30 
Logan, UT 84322 

(801) 750-2682 


UNIVERSITY OF VIRGINIA 
Alderman Lib.-Public Doc. 
Charlottesville, VA 22901 
(804) 924-3133 


WASHINGTON STATE LIBRARY 
Documents Section 

Olympia, WA 98504 

(206) 753-4027 


WEST VIRGINIA UNIV. LIB. 
Documents Department 
Morgantown, WV 26506 
(304) 293-3640 


MILWAUKEE PUBLIC LIBRARY 
814 West Wisconsin Avenue 
Milwaukee, WI 53233 

(414) 278-3000 


ST. HIST. LIB. OF WISCONSIN 
Government Pub. Section 

816 State Street 

Madison, WI 53706 

(608) 262-4347 


WYOMING STATE LIBRARY 
Supreme Ct. & Library Bid. 
Cheyenne, WY 82002 

(307) 777-6344 
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